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New York State Association Broadens Its Scope 
The Saratoga conv~ntion of the Street Railway Association 

of the State of New York marks a new epoch in the history of 

this progressive and important organization. The associa

tion has been in existence for twenty-four years, and it is 

not too much to say of it that its cumulative record from 

the elate of organization to the present time, in point of use-

cies of the association have been modified to suit new con
ditio~s, and this year another change in policy seemed desir

able. Within the last two or three years particular emphasis 

has been laid upon the research and educational features of 

the association, and a year ago the experiment was started of 

holding quarterly one-day conferences for the purpose of dis

cussing and reaching conclusions on the many departmental 

problems and questions that are constantly coming to the 
front. These conferences have taken the form of informal 

heart-to-heart experience meetings, and have proved of the 

utmost value, particularly to the heads of departments and 

subordinate officials, whose needs for information and help,. ,;'. ,~!;, 
are sometimes neglected where the work· of an association -?~·•· 

is all carri ed out at annual conventions. 

During the last year the New York organization has also 
accompli shed a great deal of important work through special 

committees. There can be no question that this policy of 

turning over important topics to competent working commit

tees is an admirable method of making progress. Often when 

a topic is brought to the attention of a convention in the 

form of a paper, the lack of tim e or other conditions prevent 

satisfactory discussion, and it is difficult to arrive at well

judged conclusions. By putting the topic in the hands of a 
committee, much prelimi nary and useless discussion IS 

avoided, the ideas of several minds are concentrated, and 

the report of the committee is more likely .to embody the con

sensus of opinion on the subj ect. This report then offers an 

admirable basis for discussion in open convention, and the 
chances are some definite conclusion will be reach ed. 

T he institution of quarterly meetings ha s brought the work 

of the association to the attention of roads in adjoining 

States and Canada, with the result that outside companies 

have petitioned for the privilege of participating in, and co
operating with, the New York organization. Realizing the 

mutual good to be derived from this broader co-operation, the 

members of the a~s1ociation at the Saratoga meeting amenclecl 

the constitution and by~laws to provide for an associate mem
bership class, which is intended to include elect ric railway 

companies in States and Canadian provinces adjacent to New 

York. engineering firms, financial institutions, independent 

engineers, and power generat ing and transmitting companies. 

Thi s occasion was also taken to form an allied membership 
class to include the manufacturers. The organization has 

never clearly defined a policy under which the supply 111e11 

could assume a recognized place in the annual conventions. 

By the creation of the allied membership class the repre-



2 STREET RAILWAY J OURNA L. [VoL. XXVIII. No. r. 

sentatives of manufacturing and s~ppi:¥ :hpu:,e~ )?ill, ,b~come as petty rules which have done no real good, minor causes 
affiliated with the organization on a'<lcfi.n1fo $)a'si~: i , •:' / '' ; . • for complaint which are insignificant in themselves, and regu-
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In thus enlarging its scope arid sphere pf encl ea,yor the 'NeN' c, lations which are intended for the betterment of the service, 
York Association enters upo'n a new '·t,'rit.'.ot'' ~ ~fi.,J~-e.'ss ~nd but whose object is not thoroughly understood. On the other 
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one that should give a rec61~1 fu.11.y in ' kee'p'i ng "Wit'h ~i~s , past hand, and combined with these, are unwillingness to undergo 
history. ' · >' ·/ : '',' , .1 , , •. '• ;, sltght inconveniences for the benefit of the general good, trade 

' ,\) 'Pf ~~;:~"~' t<·· \ ,·, •~nionism, the feeling of discontent fostered by many present 

The Relations Between Employer and Em~lo~te ,; : ' , agitators, and the desire, now too prevalent, to see those 

We commend to our readers this week a perusal of the who have more money than one's self suffer financial loss. 
paper on the relations between employer and employee pre- It is the effort of the modern social ·reformer to point out 
sented by Mr. Vreeland at the last meeting of the American these remediable differences and to direct attention to ways 
Academy of Political and Social Science, in Philadelphia, and in which every participant in industrial enterprises will be 
reprinted in this issue. In reviewing the industrial and engi- impressed with the fact that the prosperity of each is inter-

neering achievements of the last twenty-five years , one is apt related with that of all. 

to overlook the changes which have been effected in indus-
trial organization, and particularly in the life and environ
ment of the workmen. These changes are just as real as the 
material improvements which have taken place in the same 

period, and are a logical result of the enormous aggregations 
of capital in industrial pursuits and general diffusion of edu
cation, with which they have been contempo1 ary. In conse

quence, we have, on the one hand, what Mr. Vreeland calls the 
annihilation of the individual in the person11el of great in
dustries. On the other hand, owing to the wider education 
of the workmen and the more general diffusion of literature, 
especially of newspapers, we have a tremendous increase in 
his aspirations, a better knowledge on his part of events 
outside his own field of activity, and a broadening, though 
not necessarily an elevation, of his thoughts and ideas. In 

monarchical countries the preservation of obligatory military 
service for all citizens · has had the effect of delaying the 

necessity for the same kind of reforms as are required in this 
country, although militarism has introduced problems, both 
economic and social, of which we are, fortunately , almost 
fre e. But in th e U nited States there is a powerful movement 
in the direction of considering modern industrial conditions 
from a broader standpoint than was formerly customary, and 
of introducing such methods to avoid industrial disagreements 
as the experience of those most conversant with the condi
tions can suggest. 

We cannot attempt at this time to review all of the points 
in the paper presented by Mr. Vreeland, but we ought not to 
fail to refer to one element creating a lack of sympathy be
tween capitali sts or executi ve directors and their men to 
which he call s parti cul ar attention. This is to the lack of 

j udgment, coupled with domineerin g conduct, on the part of 
subordinate offici~ls who, clothed with a little brief authority, 
often nulli fy the broade r plans and purposes of th eir ex
ecutive chiefs. It may truly he said that one of the most 
essential qualifications of the manager of a large industry 
at present is the ability to sel ect and control the conduct of 
those whom he selects as his assistant s, and the greatest suc
cesses in modern industrial organization have been made by 
those who have had thi s ability in a most marked degree. We 
admit that nar rowness and lack of perspective on the part of 
the employee are quite as often, if not more frequently, a 
cause of industrial disagreements; but the aim of all, of 
course, should be to reduce all excuses or causes of com
plaint. I n this connec tion we should bear in mind that open 
diss~tisfaction is rarely spontaneous. Instead, it is usually 
the result of an accretion of a number of small troubles. such 

Testing Switchboard Instruments 
The testing of switchboard instruments is a matter which 

ought not to be overlooked in a railway plant, even though 
the necessity for it is less urgent than in central station work. 
Opinions vary considerably as to the frequency with which 
calibrations must be made , but there is no doubt that it is 
unwise to let more than a year pass without checking up the 
instruments most directly concerned in measurements of sta
tion output. Recording wattmeters are the most important 
instruments in the plant, from the standpoint of operating 
economy, and some companies test these three or four times a 
year. In the 1906 Question Box of ::he National Electric 
Light Association, the Toledo Railways & Light Company 
advises testing recording wattmeters of the direct-current 
type at least once in three months, with inspection and drop 
of potential test across the armature once a month; induction 
recording wattmeters once in three months, and indicating 
a mmeters, indicating wattmet~rs and other instruments used 
for approximate readings, once in six months. 

Ammeters on feeder panels are relatively unimportant in
stn:ments, and even generator ammeters are seldom. used in 
economic measurements. Once a year would seem to be 
often enough in many cases to test them, but voltmeters and 
totalizing ammeters ought to be kept a good deal closer to the 
line , for the reasons that machine potentials ought to be in 
close accord for paralleling, and load curves of the entire 
station output should be prepared upon as accurate readings 
as possible if they are to be of any real value. In the case of 
a road which buys current by instrument readings from some 
other organization, it is wise to 'check up the equipment five 

or six tim es a year. Instruments need not be removed from 
th e switchboard for testing, as a rule, unless gross inaccura
cies are found. I t is seldom difficult to te st ammeters, volt
meters ancl indicating wattmeters under service conditions. 
and, thanks to th e fl exibility with which electrical conne ::tions 
can be made, recording wattmeters can be compared in many 
plants with a standard, without disturbing the switchboard 
arrangements. It is a good plan to keep a few standard in
struments on ha nd for such testing work, and these can often 
be employed to advantage in track and feeder determinati0n 

as well as in power plant tests. 
In testing large capacity recording wattmeters on direct 

current railway switchboards. one or two storage cells can be 
used to advantage for. suppl ying current to the series coils. A 

steady load should he used to secure the best results. In 
the absen ce of a battery. a water rheostat can usually he 
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p.essed into servi_ce. The potential coil usually has to be 
supplied from the bus-bars, with regular readings of voltage. 
In case an extra meter is available, a very satisfactory method 
is to standardize this instrument on a steady current, after 
which it can be inserted in circuit with the regular meter to 
be calibrated, and its registration compared directly with the 
regular railway load. A wattmeter operating on a heavily 
fluctuating load will record the true output within commercial 
limits of accuracy, for the rea~on that, disregarding friction, 
which is small, the loss from failure to respond instantly to 
an increase of load will be made up by a similar gain when the 
load is falling. There is, of course, greater incentive toward 
the maintenance of instrument accuracy in central station 
work than in railway service, for the latter does not depend 
upon the sale of energy for its profits. At the same time ~the 
operating efficiency of a power plant cannot be determined 
accurately unless the instruments are periodically checked 
with some reliable standard. 

Rapid Transit for London 
We publish this week an abstract of Vol. IV. of the Report 

of the Royal Commission which, in 1903, examined our Amer
ican rapid transit conditions for the benefit of London. Their 
investigation was of very wide scope, dealing with the 
financial, legal and engineering phases of the question, and 
the Report considers all these as well as the more remote 
effect of rapid transit on urban populations. To begin with, 
it seems to have been thoroughly fixed in the minds of the 
commission that to carry out successfully a rapid transit 

scheme on broad and comprehensive lines some civic body 
should be endowed with substantially plenary authority in 
the matter. There can be no effective division of powers in 

dealing with matters of so large public interest, and the suc
cessful working of the New York and Massachusetts Com
missions seem to have made a profound impression upon our 
friends from abroad. The English legal mechanism for such 
operations is cumbersome, and has too much lost motion to 
operate with the necessary promptness and precision. An

other thing cordially endorsed was the co-operation between 
municipalities and private corporations, as shown in subway 
construction. It is a question whether this plan will prove 
so mutually satisfactory in the future, to both the public and 
private interests concerned, as the Commission seems to as
sume, but the result is certainly to get things done on a 
scale that would be otherwise difficult. At least, municipal 

direction ensures rapid transit upon a coherent plan that 
could be followed only with great difficulty were it entrusted 
to competing companies. 

We are somewhat surprised to find the American single
fare system so cordially endorsed; it is, in fact, evidence of 
the ~ery broad-minded way in which the Commission works. 
We have no doubt that once th e British public gets used to it, 
it will prove as popular there as here. It is a system that is 
peculiarly well fitted to promote suburban expansion, even 
more difficult in London than in mo~t large cities. A success
ful rapid transit system must be laid out on broad and simple 
lines, and unity of fares is essential to simplicity. The single 
fare is employed on the surface and rapid transit systems in 
Paris and Berlin, as well as on certain of the tube-lines in 
London, so it would not seem to be a very radicc1I step 
to introduce it regularly in London. The value of regu-

lating and directing surface traffic in co-operation with sur
face lines was also something which forced itself on the atten
tion of the Commission, and should be highly developed in 
any plans for rapid transit in London. By adroit routing 
of cars and qivision of street traffic the capacity of the sur
face provisions for rapid transit can be very greatly in
creased. 

We note, with more interest than ertthusiasm, the strong 
sentiment of the committee in favor of the extensive use of 
subways. If they could spend about a couple of days riding 
in the New York subways some time next August, we are 
more than inclined to think that their approbation would ooze 
away to a very appreciable extent. \Ve draw a distinction 
between the subway as a· means of rapid transit and as a 
medium 0£ human conveyance. In the former function it 1s 
quite unexceptionable. in the latter it leaves pretty nearly 
everything to be desired. There is a difference, of course, 
between a linear city like New York and a radial city like 
London, but London is enough larger than New York to 
make up for this difference. Seriously, the questions of pub
lic comfort involved in subway traffic are very grave indeed. 

The exper_ience of the last two years has evolved problems 
in subway operation which were hardly suspected at the timt 
of the Commission's visit in 1903. 

\Ve have no love for elevated roads as such, but from the 
standpoint of the passenger they are infinitely preferable to 

subways. The work of this kind that has been done abroad, 
notably in Berlin, is a lesson that should be studied. If 

elevated roads or viaducts were built in the same spirit as 
the subways, making the question of cost subsidiary to that 
of completeness, some very remarkable results could be ob

tained. The elevated road, as we have it in this country to
day, is distinctly a makeshift. It is too light and too resonant 
-in short, too cheap. The noise and vibration are more 
serious elements of damage to abutting property than is the 
necessary loss of light. A solider and more permanent 
structure, perhaps even of reinforced· concrete arches, with 

side walls, improved road bed and rolling stock designed 
with the object of reducing noise, would rob the elevated 
road of the greater part of its terrors, and in most situations 
would be far cheaper than a subway. Certainly in some of 
the smaller cities now clamoring for subways such a structure 
would meet the requirements admirably, and would permit 
the easy access of suburban and interurban lines, now a mat
ter difficult to arrange. We have not as yet reached the full 

benefit of multiple unit control on account of the discontinuity 
of service between the tramways proper a11d the outlying 
lines. One of the great problems of rapid transit is the 
treatment of the diverging lines of traffic as the suburbs ex
pand. To-day there is no unity of treatment possible. Could 
converging cars group into trains and come fairly into the 
heart of a city over suitable viaducts, the problem would be 
solved. We, therefor~. while not denying the value of sub
ways for certain purposes, cannot regard them as a general 
solution• of urban rapid transit, at least in their present shape, 
and we would recommend to our London friends a supple
mentary visit to the Continent before committing themselves 
to any comprehensive scheme of construction. We have 
made great advances in this country, but we cannot lay claim 
to a monopoly of all that is best, certainly so far as tastefu l 
and noiseless elevated railway construction is concerned. 
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THE NEW CAR HOUSE AND REMODELED SHOPS OF THE 
INTERNATIONAL RAILWAY COMPANY, BUFFALO, N. Y. .. 

Within the past year the management of the International 
Railway Compa ny, of Buffalo, N . Y., has begun to carry out 
a number of extensive improvements in its car-house and 
shop facilitie s at the Cold Springs depot. The buildings 

ing their trolleys, and then proceed the length of the property 
to Masten Stree t and thence to the new car house, as 
shown. T his track arrangement, therefore , does away with 
the necessity of turning trolleys at any point. 

CAR HOUSE 

The new car house is located near the intersection of Bal

THE MA I N STREET, O R F R ONT, E ND OF T HE NE W CAR H OliSE 

com and Main Streets, fo rming the first of 
the group of buildings at Cold Spr ing s. 
It is 520 ft. 4¼ ins. long on one side and 
about 600 ft. long on the other. T he struc
ture is divided into two bays, each of which 
is SI ft. 6 ins. w ide between the inside col
umns and accommodates fi ve t racks in the 
front half of the car house and four in the 
rear half of the structure, which contains 
the pits. The heights from the fl oor to the 
lower chords of the roof trusses vary from 
18 ft. to 19 ft. , owing to the grade of the 
fl oor. The foundations for the wall s a re 
of concrete and project 4 ins. above grade, 
the walls them selves being of brick. The 
roof is supported on brick pier s 21 ins. x 
24 ins., and the space between piers 
consists of an 8-in: curtain wall. This wall 
is carried up 2 ft. above the roof and capped 
with a tiled coping for fire protection. The 
roof and the walls of this structure to within 

co mprising this station are located within a few fee t of the 
important Main Street line, and are also only a few minutes 
trave l from most of the other city lines. It is therefore a 
most central place fo r car storage and repair work, as it 
obviates the large amount of useless mileage incident to locat
ing car houses and repair shops at so me out
lying point. T he car house has a lready 
been completed, and the company is now 
changing the old car house into a carpente r 
shop, mill and truck shop. In additi on im
portant changes have been made with r e
gard to the paint shop, w heel shop, and 
stock room s, etc. 

4 ft. of the floor are painted white , the rest 
of the walls c eing fini shed in black. 

The footings, foundation walls, pit walls, pit piers, floors in 
the pit section and the stock and oil rooms are made of con
crete. T h e mix ture used for the foundation and floo rs in the 
rear half of the car house and that portion of the building walls 

T he genera l lay-out of a ll the buildings 
at Cold Springs is shown in the accompany
ing plan , on w hich are also shown the tracks 
used for storage of cars in the open. In car
rying out the new work the endeavor has 
been made so to arrange the different depart
ments that a car in going through the shop s 
will fo llow its natural course and not be in 
the way of later ones. H owever , most of 
the buildings were in existence before the 
changes mentioned were started, and it was 
fo und aclvisabl.e t o utilize them under the 
new arrangement in preference to tearing 
them down and erecting new st ructures. 
Aside from securing a practi cally fireproof 
co nstruction , the company has recognized 
the importance of having plenty of daylight; 
in fact, the splendid natural illumination of 
th ese bui ldings is one of t heir commanding 
features, and can not help but lead toward 
and quicker repair work than is poss ible 

VIEW F R OM SAND DRIER, L OO KING TOWARD MASTEN STREET, 
O R R EAR EN D OF CA R H OUSE 

light ing. 

securing better 
under artifi cial 

t;ENERAL TR.\CK .\R RAN(;EI\l ENT 

Ca rs bound to the car house ca n co me from either up or 
clown Mai n Street or from the crosstown lir;es without revers-

fo r heights of 4 ins. to q ins. from the grade line ( due to 
the slope) was co mposed of one portion of Portland cement, 
two and one-half parts of sand and fi ve parts of limestone or 
g ranite crushed to pass through a 2-in. ring. F or the pit 
walls, pit piers and foo tings fo r the same, as \Yell as fo r the 
roof of the oil and stock rooms in this building, the mixture 



• 

• 

JULY 7, 1906.] STREET RAILWAY JOURNAL. 5 

chosen contains one part of Portland cement, two parts of 
sand and three parts of limestone or granite crushed to pass 
through a 1Yz-in. ring. 

The concrete floors were first laid to a thickness of 5 ins. 
and were then finished with a 1-in. layer of Portland cement 
mortar, composed of one part of Portland cement to two 
parts of sharp sand troweled to a hard, smooth finish. Catch 
basins and gutters formed of concrete with malleable-iron 
perforated covers are used for carrying off the drainage. 
Part of the drains are of vitrified salt glazed tile pipe bedded 
in the trenches. All drains which cross the car pits or con
nect with conductors in the two sections of the building front
ing Masten Street are of extra heavy cast-iron pipe, provided 
with a metal swing check valve to prevent all water from 
backing up into the pits. · 

The floors of the two west sections of the car house and 
also the alley between the east and west sections are of cinder 
concrete 6 ins. thick, made of one part of Portland cement, 
three parts of sand and ten parts of soft coal cinders. As 
this part of the house is used only for the storage of cars 
ready for operation, it was considered that a fl oor of thi s 
type was good enough. It can be kept clean easily without 
causing much dust to arise, besides preventipg dirt from get
ting into the cars 

To fireproof thoroughly the stock and oil room s, which are 
placed midway of the pits at the rear of the building, it was 
decided to use concrete roofing fo r this section. The roofs 
of these rooms are made of old 6-in. rails placed 4 ft. centers, 
covered with expanded metal and concrete 4 ins. thick, with 
the concrete and expanded metal haunched down and around 
the bottom of the rails. The skylights for each room are 
6 ft x IO ft., and are built on a concrete curb 12 ins. high and 
4 ins. thick. 

The gable ends of the building at the rear or Masten Street 

TWISTED RODS IN POSITION FOR CONCRETING TO FORM 
THE PIT PIERS 

end, and at both sides of the alley in the center, were first 
covered with heavy gage expanded metal securely fastened 
to the steel trusses with metal clips. The gables were then 
plastered with cement mortar at least ¾ in. thick, and mixed 
in the proportion of one part cement to two parts of sand. 
Plastering was put on both outside and inside as well as at 

all panels and joints, at the brick work, r~ofing plank, and 
above. the steel rolling doors. 

All of the lumber for the roof purlins and roofing plank 
consists ,of long-leaf yellow pine. The purlins are 6 ins. x 
IO 111s. and 4 ins. x IO ins., and are bolted to angles. T he 

. . ·-~;,;:.-
. ->-;-

' ........ 
. .. ·.• .l 

A 30-FT. STEEL ROLLING DOOR IN FRONT OF THE CAR HOUSE 

skylights curbs, except for the stock and paint rooms, are 
2¼ ins. x ro ins., fastened to the iron work and roof planks, 
which are 2 ins. thick. T he ends of the lanterns are 2-in. 
matched yellow pine. T he trolley troughs are of No. I white 
pine, painted with one coat of boiled linseed oil to preserve 
the wood. T hese troughs have 2-i n. x 6-in. braces secured to 
the bottom of the roof trusses, with 5-16· in. bolts between 
the angles of the trusses to prevent the trolleys from striking 

CONCRETE PIERS BEFORE THE RAILS, CHECKER-PLATES AND 
RADIATORS WERE INSTALLED 

th e ironwork of the roof. In addition to these, wooden in
sulators are attached to the ironwork to prevent carrying cur
rent through possible contact with the trolleys. 

As noted above, the greater portion of the skylight curbs 
is made up of 2Yz -in. planking, the frames for t he glass form
ing the roof. The sash in the sides of the skylights is made 
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of galvanized sheet iron formed over stiffening bars. These 
bars are spaced for 1 ¾-in. ribbed glass 18 ins. wide, and 
their lower ends rest upon channels at the top of the side 
walls. The sash in the sides of the skylights are made of 
heavy galvanized iron and are pivoted at the center of each 
side. All of them may be easily opened and closed, as ven
tilating conditions and weather demand, through a simple 
skylight gearing having operating levers on the walls. The 
roof conductors are 4 ins. x 6 ins., cast iron, and are leaded 
into the sewer inlets. At the top they are fitted with 16-in. 
copper conductor heads which extend through the roof, are 
turned down on the same and fitted with galvanized wire 
screens ,vhich project 3 ins. above the roof and prevent refuse 

close to the walls, securely attached with wrought-iron straps. 
At a height of 3 ft. above the floor they are equipped with a 
3-in. hose valve, above each of which is a capped air chamber 
12 ins. long. It has been found that greater efficiency is 
secured in car and truck washing by combining compressed 
air from the car reservoirs with the water from this piping, 
a pressure of 70 lbs. often being obtained. There is a swing
ing hose rack at each stand pipe which holds 50 ft. of 2-in. 
rubber line cotton hose in one length. Each line of hose is 
provided with brass couplings and spanner and a 12-in. brass 
nozzle. 

One of the most commendable features of this car house 
is the pit construction. Each section of the rear half of the 

VIEW THROUGH THE CAR HOUSE, SHOWING THE PITS, CHECKER PLATES, RADIATORS AND SKYLIGHT CONSTRUCTION 

fro m clogging the conductors. Around all the walls and sky
lights was placed a flashing of No. 26 galvanized iron, 6 ins. 
on the roof and 12 ins. up the walls. After counter-flashing 
this was cemented with oil cement. 

In constructing the roofing, the roofing boards were cov
ered with one thickness of dry felt, and over this were put 
fo ur layers of No. 1 roofing felt weighing about 15 lbs. single 
thickness to mo sq. ft. These layers we..e cemented, after 
which the roof was entirely covered with a coating of fire
proof fibrous actinolite cement troweled on not less than 
¾in.thick. 

The water supply is secured through a 4-in. main connected 
to the 6-in. city main in Masten Street. The stand pipes are 
run from this 4-in. main, as indicated on the plan drawing 
These stand pipes are of 2-in. galvanized iron, carried up 

building contains four continuous pits 200 ft. long. The 
pits have a concrete floor and carry their tracks on 12-in x 16-
in. concrete piers, spaced 8 ft. centers. Attention has already 
been called to the excellent natural lighting in this structure, 
but this illumination would be of trifling advantage if the 
construction were such that little light could reach that por
tion of the pits covered with cars. To prevent this the check
ered-plate devil strip or walk between the pits is orily 34 ins. 
wide, which allows, as the view on this page shows, 
a considerable opening on each side through which light 
can penetrate. The position of the devil strip also makes it 
convenient for men to work on the sides of a truck and makes 
it easy for the foreman to see just what his men are doing. 

Steps made of checker plates are used at the ends of each 
pit for the convenience of the men working in them. In the 
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pits are used Watson-Stillman hydraulic motor lift jacks 
which when closed are 34 ins. high, and extended are about 6 
ft. high. 

Steam for heating the pits is delivered from the central 
plant under a pre'ssure of 40 lbs. to the square inch, and is 
capable of heating the entire building to a temperature of 60 
deg. F. when the outside temperature is zero. The main dis
tributing pipes running under the floors are insulated with 
magnesia covering and encased in vitrified split tile large 
enough to permit at least I in. air space. At the supply and 
return end of each series of the wall radiators valves are 
placed. The valve on the return end is below the fl oor line 
and is protected by a piece of 6-in. pipe extending I in. below 
the line of the floor. The total amount of radiating surface 
exclusive of the mains is 41 ,000 sq. ft. The radiators, which 
are of the American Radiator Company's Colonial pattern, 
are divided into units of 7 ft. each, two of which are placed 
on each pit pier. Each unit is supplied with a duplex auto
matic air valve. Both the radiator and piping are thoroughly 
insulated. All condensation is returned through a vVright 
emergency steam trap located in a special pit and provided 
with a by-pass and draw-off with connections to sewers. The 
special pit is 6 ft. wide by 6 ft . long, and is several feet lower 
than the regular pits. It receives the reducing valve in ad
dition to the trap. The top has a cover of iron checkered 
plate ¾ in. thick. This plate is in ap angle-iron frame and 
can be raised by two lift rings. 

All of the conduits carrying the wiring for the pit light ing 

<~~ .. ~- ,.,,:., ~ \,. 
. j_· · ---- • / 

/ / . 

boxes have round brass covers ¾ in. thick screwed to the 
iron flange of the junction box and flush with the top of the 
concrete floor. All of the outlets in the sides and back of the 
pit piers project ¾ in. from the face of the lat ter and are 
provided with bent plate with rounded encl, as shown in detail 

THREE STEEL ROLLING DOORS BEING OPERATED AT DI F
FERENT HEIGHTS FROM ONE MOTOR AT TI-IE RIGHT 
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of pi t construction, in 
which holes are pun ched 
to receive the lamp recep
tacles. Lead-cased wire 
is used fo r carrying the 
lighting current in the 
pits. P lug boxes are 
placed at the backs of the 
concrete pit p_iers at sev · 
era! poi nts fo r attachment 
to clusters of five lamps 
which can be moved 
around fo r makin g close 
inspection of trucks or 
other parts. T he lamps 
are of 16 cp and are placed 
on opposite sides of each 
pier. For the overhead 
lighting 50-cp lamps are 
used, five to six lamps 
being attached to each 
truss. 

ROLLING DOOR AT THE REA R E N D OF THE CAR HOUSE, SHOWIN G ALS O Dl!.TA I LS 
O F PIT CONSTRU CTION 

In this building there 
are ni neteen steel doors of 
the Kinnear type, to cover 
six openings 51 ft. 6 ins . 
wide by 15 ft. high and 
one opening 30 ft. wide by 
15 ft. high. A decided 
novelty in connection with 
these doors is the use of 
electric motors fo r their 
operation. For this pur-

are of ¾ -in. iron and are imb.edded in the concrete floor about 
2 ins. below the surface. At all points where the junctions 
are made iron junction boxes are placed in the floor. These 
are 6 ins. in diameter and 5 ins. deep, with the conduit pipe 
entering the sides and flush with the inside of the box. These 

pose 3-hp shunt-wound 
motors of the General E lectric Company's CQ-3 type 
are used. vVhere fully a minute ~ould be required to raise 
or lower a door by hand these small motors accomplish the 
same work in from twelve to fi fteen seconds-a saving valu
able almost any t ime, but especially in an emergency when 



12 STREET RAILWAY J OURNAL. [VoL. XXVIII. No. 1. 

a lot of cars must be taken out of the car house quickly. Each 
of the larger openings is furnished with three doors of equal 
width, namely, 17 ft. 2 ins., with 2-in. posts between them. 
There is one door for the 30-ft. opening mentioned before. 

permits the use of heavy gages suitable fo r large openings, 
and requires less power to coil and uncoil them, due to the 
fact that the coiling movement occurs in the hinge and does 
not require the bending of the material. For the same reason, 
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SECTION OF TRANSFER TABLE, LOOKING NORTH 

The two groups of three doors each in line across the building 
are controlled from one motor, through separate sets of oper
ating levers, friction cl~tches and Jeffrey silent chains. One 
of the accompanying half-tones illustrates the possibility of 
letting dow11 the doors in a group at different heights with 
the same motor. 

All of the doors are constructed of No. 18 gage galvanized 

PAINT SHOP, STOCK AND MIXING ROOi\l 

steel except the 30-ft. door, which is made of No. 16 gage 
galvanized steel. T he shafts for the doors contain oil-tem
pered helical springs. These are enclosed in steel barrels 
sealed to protect them from atmospheric exposure. The 
doors are made of steel units hinged their entire length. This 

the door returns to its original form and hangs free in the 
grooves. 

A sand drying room is located at the Main Stre'et end of 
the building, convenient to out-bound cars: i1 The sand is 
brought to the building in cars and is dried by a series of 
steam coils which contain about 2000 ft. of 1-in. pipe in all, 
and operated at a pressure of about 75 lbs. 

It will be noted from the general plan that the oil and 

FIREPROOF OIL ROOM IN CAR HOUSE 

stock rooms, whose features of construction have already 
been mentioned, are located so as to be conveniently ac
cessible from both sections of the car house and for receiving 
supplies from Masten Street, In line with the progressive
ness manifested in the ·other features of this structure, the 
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company has installed a large number of metal lockers of the 
Merritt type for the convenience of its employees in this and 
other buildings. 

THE TRUCK SHOP 

The truck shop is located in the western half of what was 

Engineering Works low type, for handling cars and trucks. 
Each crane has two 7¼-ton electric hoists. Two of these 
cranes are operated on one side and two on the other side of 
the shop. The bridge travel and the hoisting is done by mo
tors, but the hoist travel across the crane is by hand. A row 

formerly the car house. New windows and 
skylights have been put in to get additional 
light, and the track ~ystem has been entirely 
changed to the layout shown in the general 
plan. The pits in this shop extend over the 
entire width of the building from the out
side tracks and three-quarters of the length 
of the shop. They are built with 16-in. x 
24-in. concrete piers spaced 7 ft. 9 ins. cen
ters, which in turn support the track rails. 
These are 9-in. girder rails weighing 87 lbs. 
per yard, this weight having been chosen 
simply because a lot of rails of that size was 
in stock at the time. This weight was also 
used in the car house. At the back of these 
rails is located a 12-in. checker plate which 
can be removed to permit the dropping of 
bolts from the outside of trucks, and also 
for the convenience of men when working 
on the outside of the trucks. Next to the 
track rails these plates are supported by 
angle-iron attached to the track- rails, and 
on the other side they are supported on old 
6¼-in. girder rails kept in line by I¼
in. tie rods. The floor between these rails 
is made of concrete and expanded metal 
6 ins. thick, supported on the 6-in. rails 

INTERIOR OF THE NEW PAINT SHOP, SHOWING ALSO LINE OF SHEATHED 
HEATERS BETWEEN TRACKS 

and a 6-in. I-beam which runs the length of the pit 
between the rails. The heating of these pits is somewhat 
similar to toot of the car house, with the exception that all 
returns are made accessible at all times by putting plates in 
grooves in the pit floors, these grooves being covered wit~ 

of iron columns through the center of the building supports 
one end of the crane track, the other being supported on the 
side walls of the building. On the row of columns through 
the center of the shop several jib cranes with air hoists are 
to be attached for· handling smaller truck parts. The time

keeper's office, toilet and store room for 
car trimmings are adjacent · to the truck 
shop in a very central location: 

1RANSFER TABLE 

The transfer table between the truck and 
carpenter shops is of special design for this 
service, and was built in the shops of the 
company. It has an underrunning trolley, 
and the total height of the table is only 8¼ 
ins. from the track it runs on to the track 
of the shop. This table will take cars from 
the storage yard to the truck and carpenter 
shop or vice versa. Its general features are 
shown in the illustration on page 12. 

CARPENTER SHOP 

THE BLACKSMITH SHOP AT THE COLD SPRINGS DEPOT 

The carpenter shop or mill is also located 
in the former car house at the east end. 
Additional skylights and windows were 
added and a 2-in. plank floor laid through
out. Two new concrete pits were con
structed, So ft. long, and four of the old 
brick pits retained. The mill machinery is 
located so that the machines are very handy 

checker plate 5 ins. wide. 
lar to the car house. 

The lighting arrangement is simi-

The doors on the west, of Michigan Street, end and divid
•ing the truck shop from the carpenter shop, as well as the 
doors on the south side of the transfer table, are of the steel 
rolling type used in the car house. The truck shop is fur
nished with four electric traveling cranes of the Northern 

to the cars, a_nd cartage of material over long distances is 
avoided. All machinery is run through belting from a large 
dynamo. At the west end of the shop are located the car
penters' benches 'tnd a pattern storage loft is over the time
keeper's office and toilet. 

THE PAIN•f SHOP 

The paint shop is on the south side of the property between 
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the car-storage yard and Masten Street. It has a capacity 
of about fifty cars. There is a washroom in connection with 

' this shop in which six of the largest cars can be cared for at 
a time. Cars after being washed are shifted by means of a 
transfer table to the paint shop. They are then worked 
through the paint shop, coming out through the Masten 
Street end when finished. The building itself has brick walls 
and concrete foundations, with yellow pine roof framing. 
The lighting is by means of skylights 12 ft. wide, with hinged 
side sash placed at 35-ft. centers throughout the length of the 
building. There is a 2-in. plank floor throughout the 
shop. The artificial illumination consists of 32-cp lamps 
placed on each side of the posts of the building about 8 ft. 
from the floor. There are also plug boxes for portable clus·· 
ters. The steam coils for heating this shop are in clusters of 
three enclosed at the sides with galvanized-iron casing and 

BLACKSMITH SHOP STOCK ROOM, CONTAINING SHEAR AND 
PUNCH DIRECT CONNECTED TO MOTOR 

with a wire screen at the top. This side casing rrevents the 
heat striking directly against the car panels, and thus prevents 
their cracking or splitting. The doors at either end of the 
building are wooden with the upper halves of glass. The 
store room is made fireproof by brick walls and concrete roof 
and floor. The transfer table at the west end of this shop 
is of similar construction to that of the truck shop. 

THE BLACKSMITH SHOP AND MISCELLANEOUS BUILDINGS 

The blacksmith shop and iron storage room have been re
constructed and made fireproof. This shop is equipped with 
one I roo-lb. Bell steam hammer, a rno-lb. Bradley hammer, 
and three large and three small down-draft forges and one 
spring forge, all made by the Buffalo Forge Company. The 
supply and exhaust fans for these forges are run by an old 
railway motor located on a platform suspended from a roof 
truss. The iron room is furnished with racks for bar-iron 
storage and wall racks for templets. In this room is also 
placed a shearing and punching machine, which was formerly 
run by a belt, but is now equipped with a separate motor. 

The power plant, which is used for heating the entire sys
tem and supplying steam for power uses, has been recon
structed. I t is furnished with three 120-hp Lake Erie boilers 
run at a pressure of about rno lbs. The pumps for returning 
condensation to the pumps are in a pit in the boiler room. 
The fuel bins are placed so that all coal can be brought in 
on cars. By means of ducts in the fans the shavings from the 
mill are blown to a bin in the boiler room, where they are 
used for fuel. 

The machine shop, lumber-storage shed and dry kiln are 
to be erected at the places shown on the general plan. The 
master mechanic's office is now in a building which was for
merly a sub-station. The store room is in the former car
penter shop and mill, which is a wooden building, and the 
intention is to construct a new fireproof building on this site 
in the near future. The fireproof oilhouse has been erected 
between the stockroom and armature room for the storage , 
of oil and similar material. This is under the supervision of 
the storekeeper. 

The car house was erected under a special contract, but the 
company is doing all of the other work directly. The entire 
undertaking has been designed and carried out under the 
supervision of J. W. Wilson, general manager of the com
pany, Thomas Pumfrey being the engineer in charge. 

•• 
CAR FOR HANDLING RAILS AND SPECIAL WORK 

The Maintenance of Way Department of the United Rail
ways & Electric Company, of Baltimore, is using a novel form 
of construction car for handling special work, rail and other 
heavy material. The illustration shows one of the cars of 
which four have been built. Each car is equipped with two 
cranes, which are provided with a'ir hoists. The cranes have 
a capacity of 2000 lbs. each and will swing a distance of 8 ft. 
from the center of the car. The air cylinders for operating 
the hoists are IO ins. in diameter by 40-in. stroke. The car 
shown is equipped with a 24-ft. air compressor and with two 
air reservoirs, so as to give ample storage capacity for storing 
the air used in connection with the air hoists. 

The method of bracing the mast of the cranes is rather 
novel. Each mast is braced from the floor of the car by two 
1-in. rods, which are enclosed in what is known ~s hydraulic 
tubing or hydraulic piping. This tubing is r.1/s in. inside diam
eter and I 15-16 in. outside diameter. It will thus be under
stood that the walls of the pipe are 13-32 in. thick, giving a 
very stiff pipe which, when used in the manner indicated, is 
ample to take care of any compression or ten-sion stresses 
which may be thrown upon the braces when the hoists are in 
use. The car is 41 ft. I I ins. over bumpers and 8 ft. 2 ins. 

CAR FOR MAINTENANCE OF WAY DEPARTMENT AT 
BALTIMORE 

wide. It is not intended to carry anything longer than 30-ft. 
rails upon this car, but these lengths may be handled readily 
as the distance between the masts of the cranes is 31 ft. 3 ins. 
The car is equipped with air brakes. The accompanying en
graving shows the convenience with which a heavy piece of 
special work can be loaded or unloaded. 
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THE APPLICATION OF Y. M. C. A. WORK TO ELECTRIC 
RAILWAYS 

BY K M. WILLIS, 
Railroad Secretary International Committee 

The object of this paper is first to outline in brief the 
work that has teen accomplished by the Young Men's Chris
tian Association among the employees of the steam railroads 
in this country, and then to state what has been done in this 
direction among the employees of electric railways, and to 
forecast the possibilities for a larger work in the electric trac
tion field. 

Nearly thirty years ago an association for promoting the 
welfare of steam railroad employees was organized in Cleve
land, Ohio, under the direction of the Young Men's Christian 
Association, Since that time the movement has grown, until 
there are now 215 Y lVL C A. railroad associations at divi
sion points, junctions, and railroad communities, where the 
men spend their leisure time, The membership of these as
sociations is over 76,000, with many men daily using the 
buildings, of which there are now 135, valued at $2,350,000, 
Many of these buildings are as well furnished as the average 
club house. The equipment includes well-appointed wash 
and bath rooms, barber shop, lunch room or restaurant, where 
good, whol13ome food is served at a moderate cost, social and 
game rooms, including billiards, pool, bowling, and other at
tractions; well selected libraries ; and good, comfortable beds 
in the dormitories. There are also auditoriums where lectures, 
informal talks, concerts, and other entertainments are given 
and where religious services are held from time to time, 
These buildings are arranged with the view of serving the 
needs of the men, so that when train employees reach the 

BARBER SHOP, DOWNTOWN BRANCH STREET RAILWAY 
Y. M. C. A, AT ROCHESTER 

terminal they can go directly to the railroad building, and 
whether the lay-over be short or long, have a good, comfort
able place to spend their time when off duty. 

The usual cost of membership in these acsociations is $5 
per year and the ticket of one association is honored in any 
one of the other railroad associations of the country, The 

buildings are under the direction of a general secretary, who 
gives all of his time to the welfare of the men and seeks in 
every possible way to help them as occasion may require, 
Generally the undertaking is in charge of a committee of 
management, consisting of officials and employees, and this 

RESTAURANT, D OW NTOW N BRANCH STR EET RAILWAY Y, l\L 
C. A, AT R OCH ESTE R 

committee has the direct oversight of the work of the general 
secretary, The general supervision of the railroad assoc ia
tions is, to a considerable degree, under the direction of the 
Railroad Committee of the International Committee. This 
committee assigns secretaries to the railroad syst ems in vari
ous parts of the country, and it is the duty of the: e secreta ries 
to look after the associations on the roads to which they have 
been assigned and to help maintain the standard., so as to 

ONE OF THE REST RO Ol\IS, DOWNTOWN BRANCH STR EET 
RAILWAY Y. M. C A , AT R O CHESTER 

secure unity in plan and action for the associations as a 
whole, The work of these secretaries is directed by a com
mittee of business men prominent in the steam rail road world. 
The chairman of this committee is John J McCook. T he 
other members are Charles F, Cox, Dr. John P. Munn, W il
liam A. Patton, and B. D. Caldwell , with M orris K. Jesup as 
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advisory member. The work of this committee is supple
mented by state committees and secretaries in many States. 
The appreciation and interest on the part of railroad officials 
is increasing year by year, and at points on roads represent
ing over So per cent of the entire mileage of North America 
the Railroad Young Men's Christian Association work is now 
organized as a recognized and valued betterment. 

The recent developments, as applied to electric railways, 
have brought the association work to the attention of electric 
railway officials. Electrical equipment is being rapidly im
proved and interurban electric lines are now reaching out in 
all directions over the country, with longer runs and larger 
forces, so that more time at the end of the run is given the 
men for lay-overs. These conditions have given occasion for 
the consideration of the association by electric railway men. 
Moreover the acquirement of electric railway properties by 
steam railroad interests is serving to form a link between 
the work of the association in the steam railroad field and the 
movement as applied to the newer electric traction industry. 
There are now several very successful electric railway Y. M. 

SOCIAL ROOM, DOWNTOWN BRANCH, STREET RAILWAY 
Y. M. C. A., AT ROCHESTER 

C. A. associations, which will be mentioned later, and a num
ber of other companies are planning to establish branches on 
their roads. 

As to the value of this work to the companies and men, 1t 

may be said that a well organized railroad always looks care
fully after its rolling stock, rails, roadbed, and other prop
erty, and repairs and improvements are constantly being 
made. It would seem that if it is worth while to repair the 
rails, it is equally worth while to do something for the men. 
If the motormen and conductors are to be courteous, neat, 
and gentlemanly in their conauct, a place where they can 
be under good influence when off duty is very desirable, and 
the association provides such a place. As indicated, associa
tion buildings are fully equipped with all that is essential to a 
man when off duty. If he spends his leisure time in the rooms 
he will be in a better condition when called for service than 
if, as is very often the case, the time is spent in the saloons 
which abound in the vicinity of any railroad terminal. 

Wherever one of these associations has been organized, it 
has very seriously affected the business of the saloons in the 
vicinity, and in several instances has been the means of reduc
ing their number. This is inevitable because the majority of 
men in the street railway employ are anxious for betterment 

and will take advantage of a respectable plal!e where they may 
spend their leisure time. 

One of the great elements of success in the organization is 
that it is based on Christian principles. In the early stages of 
its life fear was sometimes expressed that this fact might , 
hinder its largest development. Experience, however, has 
demonstrated that· there is no need for anxiety· in this direc
tion, for every man, whether he be Jew or Gentile, whether 
he has a belief in religious things or otherwise, if he is a i:nan 
who is disposed to be decent, has the full privileges of 
these associations. In other words, every employee who is 
trying to make himself ·a respectable, law-abiding citizen is 
welcome to the ranks of membership. Sometimes it is doubted 
whether the mer; will cooperate in a plan which is endorsed 
by the company. Here also experience shows that the Rail
road Young Men's Christian Associations bring about the 
cooperation of both men and employees. 

Local associations can be organized in one of several ways. 
Frequently railroad employees will learn of an association at 
some other point, and will draw up a petition asking the offi-
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READING ROOM, STREET RAILWAY Y. M. C. A., AT MEMPHIS 

cials of the company to cooperate in installing such a work at 
a particular center. In other instances, the railroad com
pany anticipates the men, and asks for an investigation by the 
International Committee of certain terminals or points on a. 
particular system where a large number of men are congre
gated. 

Generally the company i3 asked to erect or fit up a build
ing for the use of the men, to make a monthly appropriation 
of $100 per month, and to care for rent, light, and heat of the 
building. The men are asked to become members at the rate 
of $5 per year, and that amount, with the receipts from the 
restaurant, dormitories, and contributions of the company, 
generally gives sufficient funds to carry on the work success
fully. Where there is no local constituency, as in a purely 
lay-over point, it has sometimes been deemed unwise to form 
a permanent committee or board. In such places a provisional 
organization is formed, with a chairman and treasurer, who, 
in connection with the general secretary, become responsible 
for details. Wherever local conditions warrant, a more per
manent organization is effected with a full committee of man
agement, consisting of president, vice-president, recording 
secretary and treasurer. The president and treasurer ( or 
chairman) are often officials of the railroad company. The 

,, 
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general secrefary is the executive officer, and has charge of 
the plans and details connected with the association. 

Effective organizations among electric railway men have 
thus far been established at Rochester, N. Y.; Richmond, Va.; 
Memphis, Tenn., and Birmingham, Ala.; at all of which places 
a most satisfactory and aggressive work is carried on. At 
Rochester · the Rochester Railway Company has recently 
opened up a second Y. M. C. A. branch in its downtown 
car house for the use of the men who have lay-overs in that 

STREET RAILWAY Y, M. C. A, BUILDING, VIRGINIA PAS
SENGER & POWER COMPANY 

part of the city. The Rochester company has a well-equipped 
all-round association, and the building is frequented by the 
men at all hours of the day, with an average daily attendance 
of over 400 at the rooms. Over 250 luncheons are served 
every day at the lunch counter. The association in Rochester 
has been very successful in competing with the saloons and 
pool-rooms, and one of the public pool-rooms directly oppo
site the car house has gone out of business. The welfare 
work at Rochester includes sleeping accommodations, bar
ber shops, bowling alleys, lunch counters, etc. 

At Richmond, Va., the Virginia Passenger & Power Com
pany has a well-equipped club house at Reservoir Park, which 
is the terminal of one of the electric lines. This branch has 
a membership of 706, and an average daily attendance of 
over 300. There is in this building a small, but attractive, 
library, given by Miss Helen Gculd, which is used by the men 
very largely. While it contains books on all subjects, the 
library is especially equipped with books of an electrical char
acter. The work at this point has so prospered that a branch 
has been opened by the same company at Petersburg, Va., on 
the other end of the line. (The Y. M. C. A. work that has 
been accomplished in this vicinity was described in the 
STREET RAILWAY JOURNAL for June 4, 1904.) 

At Memphis, Tenn., the association has been organized less 
than a year, and has at present a membership of over 600. 
In the judgment of the street railway officials at this point 
the association has materially increased the efficiency of the 
men in the service. 

As an example of what this association has done, the fol-. 
lowing instance is cited. In February, 1906, at a meeting of 
the Newman Properties Association, composed of officials of 
the various electric railway properties in the South (including 
the road at Memphis), controlled by the Newman interests 
and managed by Ford, Bacon & Davis, an opportunity was 
given for a representative of the Street Railway Y. M. C. A. 
at Memphis to present the value and advantages of the work. 
The matter was then informally discussed, after which the 
e,fficers unanimously voted to ,aid in establishing similar asso-

ciations at each of the points represented. One of the officials 
present had made a careful study of the clubs for welfare 
work for street railway men in some sixty cities, and prepared 
a paper embodying his views on this subject, but the value of 
the Y. M. C. A. had so impressed him that he decided to 
withhold his paper, and voted heartily instead in favor of fol
lowing up the work of the latter organization. 

As a result of this conference, an association has just been 
opened at Birmingham, Ala., in the car house of the Birm
ingham Railway Light & Power Company, which is one of 
the Newman properties. Several rooms in the car house will 
be converted for reading, socials, entertainments, baths, pool 
and billiards and other games. It is also proposed to furnish 
dormitories for the benefit of unmarried men in the employ
ment of the company. 

At a number of places in t11is country this plan is now being 
considered, and it is expected that a number of electric rail
way companies will inaugurate the work of the Railway 
Young Men's Christian Association in the near future. · 1 

•• 
I 

HANDLING THE EXTRA BOARD 

The practice followed by the New O rleans Railway & Light 
Company in handling the extra board is somewhat unique. 
The names of the men that are on the extra list are placed 
on small wooden slides, which are a~ranged in columns of 
grooves within a shallow box, as indicated in the half-tone 
engraving. At the side of each slide is a hole to accommo-

EXTRA BOARD, NEW ORLEANS RAILWAY & LIGHT COMPANY 

date a small movable peg. When a man is working, his slide 
is pushed in, so that the names that are pushed out indicate 
the men who are to receive work. The peg starts at the top 
of the column of names and is gradually worked down the 
board as the men are assigned to runs, that is, the peg always 
passes the names that are pushed in, and stops at the 'first 
name that is pushed out. The man who has the peg is the 
first man to get the next vacant run. In order to be posted 
on the board, all extra men must report for roll call three 
times a day, namely, at 5 a. m., I I :30 a. m. , and 3 :30 p. m. 
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The working board is made up immediately after each roll 
call. 

T he practice, with reference to handling the regular runs, 
is to post the list of runs at the end of each month, and the 
regular men then pick their choice of run, according to sen
iority. The runs are then entered in a book, together with 
the name of the regular crew assigned to each run. If a reg
ular man asks off, his run is assigned to the first extra on the 
list, and the name of the extra man is entered at the side of 
the run number, to indicate who is working for the regular . 

•• 
DEVICES FOR SHOP YARDS AT BALTIMORE 

The United Railways & Electric Company, of Baltimore, 
Md., has in the yards adjacent to its Carroll Park shops a 
number of labor--'saving devices especially designed to expe
dite the work of unloading heavy material from freight cars .. 
A spur steam railroad track runs directly into the yards, and 
considerable thought has been given to the matter of reduc-
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DERRICK FOR UNLOADING RAILS AT YARDS OF THE UNITED 
RAILWAYS & ELECTRIC COMPANY, OF BALTIMORE 

ing to the minimum the time and labor consumed in deliver
ing material to the points of distribution. 

For handling short and long rails, special work and other 
bulky castings and material, the powerful derrick shown in 
one of the engravings has been erected. This derrick is oper
ated by electric motor, and has materially reducep the cost of 
handling heavy shipments. It has been of particular value in 
unloading and loading long rail sections. 

Another exceedingly useful device is the rigging ill~strated 
in this connection for unloading car bodies from steam rail
road flat cars. (This device was described in the STREET 

RAILWAY JOURNAL for Sept. 5, 1903, but the accompanying 
engraving is shown herewith to indicate the method of actu
ally handling a car body). The rigging consists of four heavy 
uprights, two on each side of the track, with a heavy channel 
girder connecting the tops of each pair. On these girders 

RIGGING FOR UNLOADING CAR-BODY FROM STEAM RAIL-
ROAD FLAT CAR, BALTIMORE SHOP YARDS 

run small traveling trolleys, from which depend chain block 
and fall. In unloading a body, the flat car with the car body 
in place is run under the rigging, the body is raised by means 
of the hand cranes, the flat car is then run out of the way, 
the motor trucks are pushed under the suspended body, the 
body is lowered onto the trucks, and then can be easily moved 
into any portion of the shops. The rigging was of particular 
assistance in unloading the shipment of 200 new cars recently 
received for service on the United Railways & Electric sys
tem. 

STEAM-ELECTRIC COMPETITION IN INDIANA 

Some of the steam lines in Indiana have concluded to com
pete with the interurban railroads in Sunday excursion busi
ness. In some instances they have announced a rate con
siderably less than that charged by the interurbans. As an 
example, the Pennsylvania line is running a Sunday excur
sion from Richmond to Dayton, 0., for 75 cents for the round 
trip, as against $1 charged by the electric railways. Other 
steam roads in the State having similar competition .have 
advertised Sunday excursions at cut-rate tariff. The steam 
roads contend that they give the fastest time and cheapest 
rate. The arguments advanced by the interurban roads are 
that their service is more frequent and that riding over their 
lines really is a pleasure, for dust and cinders are unknown to 
the trolley. 

The idea of utilizing old horsecars for consumptive patients 
• has been carried into practical operation in Leith, Scotland. 

In a field with a southern exposure near the Pilton Hospital 
for Infectious Diseases four old cars have been stationed. 
Very little has been done to them. Merely the window glass 
has been knocked out on the south side, and one of the seats 
fitted up for two bunks. Not a penny has been spent in 
painting or in any unnecessary work. On the top of the cars 
the fixed seats are cleared off, and garden chairs placed 
ready for the patients when the weather is sufficiently favor
able to allow of them sitting without shelter. 
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GREENWICH GENERATING STATION FOR LONDON 
TRAMWAYS 

On May 26 the London County Council formally opened 
for operation the, city's first power plant for the supply of 
power to the London municipal tramway system. Hitherto 
current for these lines had to be purchased from local power 

have been provided at Clapham, Streatham, Brixtonroad, 
Elephant and Castle, Camberwell, New Cross and Green
wich. Other sub-stations are now in course of erection. 

The Greenwich sub-station is part of the site of the gener
ating station and adjacent to the first portion of it. The 
sub-station building ultimately will form part of the sec
ond portion of the generating station. The ·vork of erecting 

~ T A C C. T 

PLAN VIEW, SHOWING THE LOCATION AND DIVISIONS OF THE GREENWICH GENERATING STATION 

THE GREENWICH POWER PLANT FOR THE LONDON COUNTY COUNCIL TRAMWAYS, SHOWING ALSO THE COAL-HANDLING 
DOCK AND MACHINERY 

companies. For the station site the Council utilized the 
Greenwich tramway depot and land adjoining. 

The station, which was designed to supply energy for the 
whole of the present tramways and early extensions, will be 
one of the largest in England. The ultimate capacity will be 
about 52,000 hp. Current is generated at about 6600 volts 
three-phase, and is transmitted by underground cables to 
various sub-stations. At these sub-stations it is reduced by 
rotary transformers to 550 volts direct current. Sub-stations 

the sub-station was carried out concurrently with that of the 
superstructure of the first portion of the generating station, 
and by the same contractors. The general arrangement of 
the generating station was designed by the Council's archi
tect in consultation with the tramways electrical engineer, 
and the building was erected under the supervision of W. E. 
Riley, the Council's architect, and equipped under the su
pervision of A. L. C. Fell, the Council's chief officer of tram
ways, and Mr. Rider, the tramways electrical engineer. The 
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pier and conder.sing water pipes were designed and erected 
under the supervision of Maurice Fitzmaurice, the Council's 
chief engineer. 

The site is on Thames River, at Greenwich, covering ap
proximately 3¾ acres, with frontages to the river of 240 ft., to 
Hoskins Street of 648 ft.,and to Old Woolwich Road of 300 ft. 
The principal entrance is in Hoskins Street, where the general 
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house, engine-room, offices, sub-station, workshop, pump and 
strainer houses, outside coal bunker, and a pier for unloading 
purposes. The ashes from the furnaces are removed by the 
conveyors on their return journey, and are shot into barges 
at the wharf. The steam is generated in Stirling boilers and 
conveyed to the engines (four of which are erected in the 
first portion), giving a total of 26,000 hp. The current gen-

A VIEW OF THE INTERIOR OF THE GREENWICH POWER PLANT 

offices are located. Other entrances are in Old Woolwich 
Road, and there is an approach for the conveyance of ma
terial from the river wall. The building is in two parts, the 
first of which is now completed; the second part is in pro
gress, and is at present separated from the first by a tem
porary corrugated iron screen. The complete structure will 
measure about 475 ft. x 195 ft., and about 80 ft. in height. 

The general arrangement of the station consists of a boiler-

erated is passed to the switchboard galleries adjoining the 
engine-room, and distributed to the various sub-statio~s. 
The sub-station for the particular section of tramways near 
the generating station adjoins the switchboard galleries. 

There are administrative offices, stores, mess-rooms, bath
rooms, and sanitary arrangements for the whole of the staff 
employed. At the northeast corner of the site a strainer
house and pump-house have been placed, and a partial supply 
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of water has been obtained by an artesian boring into the 
chalk. The principal function of the pump-house is to ob
tain a supply of water for condensing the steam after it has 
passed through the engines, the condensed water being used 
again for the production of steam. The water before enter
ing the boilers is partially heated by economizers. There 
will be four chimney shafts. Those already erected rise to 
a height of 250 ft., with an internal diameter of r4 ft. 

BOILER ROOM OF THE GREENWICH GENERATING PLANT 

The construction of the superstructure is of a steel frame
work enclosed externally with brick walls, having Portland 
stone dressings. The foundation is a concrete raft 6 ft. in 
thickness, extending over that portion of the site covered by 
buildings. The roofs consist of steel principals cqrrying 
minor steel members which support a covering of coke 
breeze concrete, the exterior being slated. The interior wall 
facings are of ivory white-glazed bricks with a brown glazed 
dado. The floors are of concrete and covered with terazzo 
paving. 

Coal will be brought to the station by ocean steamers, hold
ing up to 2000 tons, which will lie at a specially constructed 
pier in the Thames. The coal will be unloaded by three 
electric cranes, with grabs, holding about 2500 lbs. each. The 
grabs will discharge into trucks on the pier, which, 
after passing over weighbridges, will discharge into 
a large steel bunker holding 200 tons. From this bunker 
the coal will be conveyed by gravity bucket conveyors 
to the bunkers immediately over the boilerc. The 
object of using an outside bunker of this capacity was 
to enable a steamer to be unloaded in the shortest possible 
time without being dependent upon the comparatively slow 
rate of travel of an ordinary conveyor. The bucket convey
ors are two in number, identical with each other, each havi~g 
a capacity of 40 tons per hour. These have been erected 
by the New Conveyor Company, of Smethwick. On their 
return journey the bucket passes through a tunnel under the 
boiler house, and takes the ashes from hoppers below the 

boilers, and carries them t0 a storage hopper under the pier. 
The boiler house contains twenty-four water-tube boilers 

of the five-drum Stirling Company's type, arranged in pairs 
in two rows, with a firing floor between. Each boiler has an 
evaporative capacity of about 16,300 lbs. of water per hour, 
works at 200 lbs. pressure, and is fitted with chain grate 
stokers. In addition a superheater is placed ,between the 
first and second banks of vertical tubes, and forms an integral 
part of the boiler. The amount of superheat will be sufficient 
to raise the temperature of the steam to 500 deg. F. 

The pairs of boilers are set in groups of three with their 
economizer block and main flue inlet to the chimney above. 
These boiler groups are equivalent to one of the eng~ne unit s, 
and the present station may, therefore, be said to oe divided 
up into four units of boilers, economizers, flues, engines, etc. 
Each pair of boilers has its own economizer on the floor 
above, consisting of 320 tubes, arrangec1 in thirty-two sec
tions. The economizers have been made and erected by E. 
Green & Sons, Manche.,ter, and the scrapers are driven 
through worm gearing by small independent three-phase mo
tors. Above the economizers, and at the top part of the 
boiler house, are situated the , '.)al bunkers. These are built 
of steel, and hav 1e a capacity of 6500 tons total, -for the present 
station, with sub-divisions for each boiler, so that different 
grades of coal may be stored and to minimize the risk in 
case of spont,,neous combustion. 

In the bacernent of the boiler house are placed on the one 

A DIRECT-CONNECTED GENERATING SET 

side two fe~d pump rooms, each containing three horizontal 
ram pumps by John Cochrane, of Glasgow. Each pump is 
driven by a series-wound Bruce Peebles motor of 35 hp, and 
the pumps will deliver 8000 gallons of water per hour against 
a pressure of 225 lbs. T he motors are of the direct-current 
type, and are controlled by means of rheostats in the main 
circuit. In addition, two voltages, viz., r25 and 550, are 
provided with a changeover switch, so that the pumps can be 
run at a low speed. On the other side of the boiler basement 
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are situated hot well tanks, from which the feed pumps take 
their supply. These are filled from the condensers, after the 
water has passed through Harris-Anderson purifiers, which 
are of the chemical type, and effectively remove all particles 
of oil from the feed water. Make-up water is obtained from 
a n artesian well, 350 ft. deep x 8¼ ins. diameter, in the out
side pump house. A water-softening apparatus, also of 
Har~s-Anderson type, is provided in this connection. 

The engine-room lies parallel with the boiler house, and 
contains\four steam generating sets of 3500 kw normal ca
pacity each_. The engines were made by John Musgrave & 
Sons, Ltd., fJf Bolton, and are of the vertical-horizontal type. 
Each engint\ consists of two complete half-engines, one on 
each side of' 'the generator, consisting of a vertical high
pressure cylindei", 33¼ ins. in diameter, and a horizontal low
pressure cylinder 66 ins. in diameter. The stroke in each case 
is 4 ft., and the two connecting rods on the one side of the 
engine work on to a common o~rhnng~ rank pin. 

The engines run at 94 r. p. m ... an<l wo&\ at 180 lbs. steam 
pressure. Corliss valves are used, both on tn high-pressure 
and low-pressure cylinders, and ~e exhaust s earn from the 
high-pressure cylinder passes thr )Ugh a receiv r on its way 
to the low-pressure cylinder, anc is there reh{ ated by live 
steam direct from the boilers. All of the engines are 
entirely enclosed, and work with £weed oil lubrica\ ion, pumps 
in duplicate being provided. By the placing of the high
pressure cylinder in the vertical position the drainage becomes. 
perfectly natural, and there are no places in whil 1: wa(er 
can lodge. An independent steam supply is given to -....'fctch 
high-pressure cylinder, and each low-pressure cylinder has 
its own condenser in the basement. 

The condensers are of the surface type, with separate mo
tor-driven air-pumps, and the circulating water is obtained 
from the Thames in a manner afterward described. On its 
way to the condensers the exhaust steam passes through 
Barker oil separators, by means of which the greater , f opor
tion of the oil is taken out. This has the effect of savmg the 
condenser tubes, but before the condensed water pc1sses to 
the hot well, it is treated in the purifiers mentioned. 

The generators were built by the Electric Construction 
Company, Ltd., of Wolverhampton, and are mounted directly 
on the engine shafts, each generator being erected between 
the two half-engines of each set. They are all of the revolving 
field type, and deliver three-phase currents at 66oo volts be
tween phases, at 25 complete cycles per second. The normal 
output is 3500 kw or 3o6 amps. per phase, and 4375 kw on 
emergency overload. The stators are star wound, with the 
center point earthed. The coils are form wound, and are 
laid in open slots. There are five slots per pole per phase. 
The magnets are built up of laminated steel stampings, 
secured in dove-tailed slots on the periphery of the flywheel. 
The coils are wound one layer deep, of bare copper tape on 
edge, and are held down by laminated pole tips. The ex
citation is at . I 25 volts, and each alternator has its own inde
pendent exciter by driven ropes from a pulley on the main 
shaft. A standby is provided by the steam auxiliary sets 
mentioned below. 

In addition to the four main generators, there are _ two 
independent direct-current steam sets, each of 150-kw 'ca
pacity, which are used for lighting the station, a standby for 
excitation, and other uses. The engines are by Belliss & 
Morcom, Ltd. , of Birmingham, of 250 hp each, running at 
375 r. p. m. The generators are of 150-kw capacity, and 
were built by Dick, Kerr & Company, Ltd., of Preston. 

The steam pipes between the boilers and engines are laid 
on a most simple system. Each pair of boilers is coupled 
together as one, and has a single steampipe leading directly 

to a main steam header in the engine room. From this, 
header branches go to the engine separators, and there is a 
continuous fall in the pipes all the way from the boiler stop 
valves to the engine separator. 

The main switchgear is mounted on two galleries in the 
center of the long side of the engine room, farthest from the 
boilers. The oil switches are on the top gallery. The 
switchgear throughout is of the oil-break, remote-control, 
electrically-operated type, and has been built by the British 
Westinghouse Electric Manufacturing Company, Ltd. Pro
vision is made for eight generators, and thirty-two feeders, 
and each generator is coupled directly to a section of four 
feeders. The various sections are connected by the main 
bus-bars, but when required the bus-bars can be easily dis
connected, leaving the generators entirely on their own feeder 
sections. The oil switches are mounted on brickwork com-

GENEJlATOR BEING INSTALLED 

partments, and the whole arrangement is entirely fireproof. 
The operating table is on the lower gallery, and contains 

the small switches which control the main oil switches. The 
operation is carried out by direct current at 125 volts press
ure, and the operator faces the engine room and the instru
ment panels when at his work. Immediately behind the 
operating desk is the auxiliary switchboard for controlling 
the station lighting, station motors, auxiliary machines, and 
certain low-tension tramway feeders, which supply the tracks 
in the neighborhood of the station. 

The main cables between the generators and the switch
gear and the street are carried in chases formed in the east 
wall. Each cable has its own separate chase, in which it is 
carried by means of clamps bolted to cast-iron bricks built 
into the brickwork. The feeders leave the station in two 
groups by means of two separate tunnels. One tunnel car
ries the cables for supplying the north of London, via the 
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Blackwall Tunnel, and the other the cables for the south of 
London. 

Adjoining the switchboard recess is a sub-station, which 
contains three Dick, Kerr & Company motor generators for 
supplying direct current to the local tramway lines and for 
station purposes. Each machine is of 500 kw capacity, runs 
at 300 r. p. m., and transforms the 6600 volts three-phase 
current to direct current at 550 volts. A battery of 280 Tudor 
accumulator cells is provided in the basement, close to the 
sub-station, for use in conjunction with the sub-station plan. 

CONDENSER PUMP HOUSE 

For obtaining the condensing water from the Thames 
River, four 30-in. cast-iron pipes have been laid under the 
bed of the river at a point below the lowest known tide. 
These pipes are bell mouthed at their extremity, where they 
are carried in a concrete basin. Three of these pipes are 
used either as· suction or discharge pipes, and the fourth 
entirely as a discharge pipe. Elaborate straining facili
ties have been employed because of the difficulty which has 
been ex-peri.enced in previous attempts to use the Thames 
water for condensing purposes. 

YARD 
In the yard, close to the outside pump house, a Ransome 

& Rapier 30-ton electric jib crane has been erected. This has 
been of great service in handling material for the building 
of the station. 

It is estimated that when completed the station will cost 
about £900,000. 

•• 
REPORT OF THE ROYAL COMMISSION ON 

LONDON TRAFFIC 

Volume IV. of the Report of the Royal Commission on 
London Traffic has just been issued, and brings to a close the 
publication of what has been undoubtedly the longest and 
most complicated inquiry into city transportation conditions 
ever conducted. Though numbered four, the section just 
published is in fact the last to be issued of the eight large 
volumes forming the report of the commission. It is an 
octavo of 1250 pages and 102 plates, and is in many respects 
the most interesting of all of the sections of the report, cer
tainly from the American standpoint, because it recites the 
testimony and other data secured by the members of the 
commi~sion who visited the United States in the fall of 1903. 
These members were Sir David Barbour, Lord Ribblesdale, 
Sir John Dickson-Poynder, Bart., M. P.; Sir George Bartley, 
Sir George Gibb, with Mr. Lyden Macassey, the secretary. 
Mr. Macassey preceded the other commissioners and spent 
about five weeks in this country before their arrival, making 
the preliminary arrangements for facilitating the inquiry. 

During their trip the members of the commission visited 
New York, Boston, Philadelphia and Washington, and se
cured the evidence of the following witnesses among others: 
William Barclay Parsons, chief engineer of the Board of Rapid 
Transit Railway Commissioners; Bion J.Arnold, expert of the 
Chicago City Council ; H. H. Vreeland, president of the New 
York City Railway Company; E.W. Winter, president of the 
Brooklyn Rapid Transit Company; Samuel Rea, fourth vice
president of the Pennsylvania Railroad Company; A. R. 
Piper, second deputy police commissioner of New York City; 
W. J. Wilgus, fifth vice-president of the New York Central 
Railroad Company; Gen. William A. Bancroft, president of 
the Boston Elevated Railway Company; C. S. Sergeant, vice
president of the Boston Elevated Railway Company; Hon. 
George C. Crocker, chairman of the Boston Transit Commis
sion; Howard A. Carson, chief engineer of the Boston Tran-

sit Commission; Hon James F. Jackson, chairman of the 
Massachusetts Board of Railroad Commissioners; John B. 
Parsons, president of the Philadelphia Rapid Transit Com
pany, and W. S. Twining, chief engineer of the Philadelphia 
Rapid Transit Company. 

The commis?ion went very thoroughly into the franchise 
conditions of the roads in the cities investigated, statistics of 
traffic, street congestion, relative advantages of surface rail
ways, shallow subways and elevated railways, the effect of 
rapid transit systems on the distribution of population, and 
policies which are followed in the development of trans
portation facilities in American municipalities. Informa
tion was sought of each gentleman interviewed, not only 
as to the conditions of the city or cities served by his own 
system, but with regard to the application of different transit 
systems to London conditions, and the effect of well-de
veloped urban transportation systems on street traffic and 
housing conditions. It is, of course, impossible in an article 
of this kind to digest any considerable portion of ttie data se
cured, but attention might be directed to one or two points, to 
which considerable study was given by the commission. 
One was in connection with the effect of electric car service 
upon reducing co ngestion in crowded streets. There was an 
interesting and marked unanimity of opinion that a reduction 
of congestion of this kind follows, partly by giving direction 
to the other vehicles on the street, and partly by the fact that 
the cars carry the people in a more compact way than is 
otherwise possible. Mr. Vreeland's testimony on this point 
was especially complete, as he reviewed the history of Broad
way from the time that the only transportation south of Four
teenth Street was done by om nibuses. At this period there 
would be times when there would be a mass of vehicl es stand
ing still from twenty to thirty minutes at a time, particularly 
at congested corners like Canal Street and Fulton Street, and 
many people claimed at that time that it would be impossible 
to operate a street railway on Broadway with any faci lity to 
the public. Some co nception of the conditions of that period 
can now be obtained by observing traffic congestion at certain 
times of the year on Fifth Avenue, which is the only north 
and south avenue in the central section of New York City 
where there is no railway. Captain Piper's testimony cor
roborated that of :Mr. Vreeland, and Mr. Sergeant, of Boston, 
recited instances of streets in which vehicular congestion in 
a street had been relieved, through the reasons cited, by the 
installation of a double line of cars and tracks on the street. 

In connection with this point the question arose as to the 
minimum space which should be allowed between the outside 
of the rails and the curb. Mr. Vreeland cited F ifty-Ninth 
Street west of Columbus Avenue, where there is just enough 
room on each side of the track for an ordinary 5-ft. 2-in. 
vehicle to be passed by a car, but where a man driving a 
furniture van would have to put the wheels of the van over 
the curb if he wanted to stand still on the street to load or 
for any other purpose. Mr. Arnold, speaking of Chicago 
conditions, gave it as his opinion that if there was room with 
two tracks for one vehicle between the car and the curb, 
the use of a double-track line would decrease congestion 
rather than increase it. General Bancroft-referred to a street 
in Somerville only 45 ft. in width, in which the company had 
recently laid street railway tracks. Mr. Winter, of Brook
lyn, however, called attention to the fact that the introduction 
of a line of cars on a street tends to draw travelers from ad
jacent streets and so increases the liability to accident. 

The relative merits and costs of elevated railways and sub
ways were also very carefully considered. Mr. Twining esti
mated the construction of the Philadelphia four-track subway 
at about $500 per running foot, and the elevated railway in 
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Philadelphia, exclusive of foundations and rails but including 
stations, at about $40 per running foot. Gen. Bancroft re
ferred to the difficulties of subway construction in the streets 
of Boston on account of their crooked character which pre
vented securing high speed, whereas the elevated railway is 
outside of the congested district and straighter. The initial 
difficulty of noise with the elevated road has been largely 
reduced and the public is now asking for extensions. 
Others, among them Mr. Arnold and Mr. Carson, called at
tention to the greater desirability from the standpoint of the 
passenger of the elevated railway, but Mr. Arnold concluded 
that under American conditions it often would be more ex
pensive than a subway on account of payments for damages 
to abutting property. 

The testimonies of Mr. ·Wilgus and Mr. Rea were devoted 
principally to the plans of the New York Central and Penn
sylvania Railroads in entering New York City. The testi
mony of both, however, give facts and opinions outside of the 
technical descriptions of the plans of their companies, which 
were of great interest. Thus Mr. Wilgus outlined his ideal 
of suburban transportation when possible. This is for local 
cars operating throughout suburban towns and villages to 
take up passengers along the route, and then join the express 
line where, consolidated into trains of the desired number of 
cars, they would pass at high speed to urban points of dis
tribution. Here, if desired, they can be again disintegrated 
into separate units so as to pass to different parts of the city 
over the local means of rapid transit. This is possible with 
the multiple-unit system. Mr. Rea differed somewhat from 
Mr. Wilgus, and did not think that the trunk lines in the 
neighborhood of large cities certainly could handle strictly 
local traffic to advantage. He said that he expected that the 
Pennsylvania tunnel in New York would soon be filled to its 
normal capacity with through trains. He also said that he 
did not believe that there should be stations within four or 
five miles oi the terminal, as that traffic could very well be 
left to local transit systems. The Pennsylvania Company's 
average rate for commuting riders out of Philadelphia is 0.7 
cent per mile, so that for five miles the company only gets 
3¼ cents, whereas the average cost of putting passengers 
through the Broad Street Station is figured by the company 
at 3 cents, leaving only 0.5 cent to pay for the transportation: 
He said that when electric railway operation started around 
Philadelphia the company's Philadelphia-Washington line 
began to lose suburban travel heavily.1 but this has now come 
back, because the trolleys induced dense building within the 
first few miles, while in the outer sections people had to use 
steam railroads. 

The testimony of the experts mentioned is followed in the 
report by fourteen appendices. Appendix A includes sta
tistics of passenger traffic and car service of the New York 
City Railway, contributed by Mr. Vreeland; of the Manhattan 
and Interborough Rapid Transit Companies, contributed by 
Mr. Brya'n; of Brooklyn, contributed by Mr. Winter; of 
Philadelphia, contributed by Mr. Twining; statements re
lating to the Pennsylvania extension to New York and the 
traffic of the New York Central, contributed respectively by 
Messrs. Rea and Wilgus; memoranda on the transit _condi
tions and the subway in New York, by Messrs. Parsons and 
Macassey, secretary of the commission; sections of the New 
York State constitution, New York City charter, New York 
State Railroad law relating to street and steam railroads, 
police regu;ations on traffic; memoranda on transit conditions 
in Boston, by Messrs. Crocker and Macassey; Massachusetts 
Street Railway law; article on transportation conditions in 
New York by Hon. Robert P. Porter, and extracts from the 
Census Reports. While a large part of this information has, 

of course, been published previously in other places, including 
the report of the Merchants' Association and the Railroad 
Commissioners' reports, some of it is new, such as the passen
ger traffic of the New York Subway by months up to De
cember, 1905, showing the passengers carried from each sta
tion of the subway. This table shows that the following are 
the stations with an average of more than 100,000 passengers 
per month during the year ending Oct. 31 , 1905. They are 
arranged in their order of patronage: 

Brooklyn Bridge, 1,309,806.33; Grand Central Station, 611,-
425.17; Fulton Street, 475,801.33; Times Square, 411,265 ; 
Twenty-Third Street, 353,201.08; II 6th Street and Lenox 
Avenue, 343,704; 125th Street and Lenox Avenue, 303,478; 
Astor Place, 262,319.25; 135th Street and Lenox Avenue, 
249,688; 110th Street and Lenox Avenue, 244,272.63; Wall 
Street, 239,857.25; Columbus Circle, 214,865.25; N inety-Sixth 
Street, 206,095; Eighteenth Street, 190,603.66; Seventy-Sec
ond Street, 188,051.83; Bleecker Street, 181,470.08; 103d 
Street, 177,209.75; Thirty-Third Street, 168,820.25; Spring 
Street, 168,718.66; Twenty-eighth Street, 167,733.08; Fiftieth 
Street, 161,993.08; Third Avenue,.149,380; Canal Street, 146,-
739.75; Eighty-Sixth Street, 138,905.08; South Ferry, 135,-
366.66; Sixty-Sixth Street, 131,870.17; 145th Street, 131,163; 
Seventy-Ninth Street, 121,542.91; Jackson Avenue, 114,235; 
Prospect Avenue, 111,887.81 ; Manhattan Street, 100,308.41 ; 
I 57th Street ( opening Oct. 28), 100,008.33. 

Appendix B gives notes of the visit to the United States 
contributed by Sir John Dickson-Poynder, member of the 
commission. He calls attention to the tremendous distribu
tion of urban population secured through the highly-devel
oped street railway systems of this country, and to the effect 
on land values and rents. He also refers to the increase in 
the amenities of life due to the street railway systems. It 
not only encourages peqple to live in independent houses, but 
tends to widen social acquaintance and affords opportunity 
for those to attend places of entertainment and instruction of 
the best kind in the central parts of the city. In London, 
owing to the absence of such facilitie~, the report states that 
the suburban inhabitant is in the town but not of it, and is 
practically debarred from many of the advantages of town 
life in the enjoyment of the higher class entertainments 
offered by the West End. The report also calls attention to 
the increase in usefulness through access of the street railway 
to public parks, ball grounds and amusement resorts, and to 
the development of resorts owned by railway companies. 

Appendix C gives a memorandum on the rating of railways 
by Sir John Dickson-Poynder, and Appendix D notes on the 
visit to the United States by Sir George C. T. Bartley. Sir 
George's conclusions were as follows: 

The experience of the United States seems to show that in 
that country the following conclusions may be drawn: 

r. The establishment of some authority of considerable power 
subject only to the control of State Commissioners or the State 
itself seems to be regarded now as essential. 

2. The extension of trams in the mo st densely peopled parts 
where the streets are st!fficiently wide, and the building of subways 
in relief of the streets is regarded as an efficient and even neces
sary means of meeting locomotive needs. 

3. The rapid handling of masses of tra\"elers to busy parts, in 
the morning and eyening, taking them without change as near 
as may be to their work, is only to be secured by a system ot 
practically continuous cars in e\"ery required direction. These 
cars to be either on the surface or in subwavs or both. 

4. The co-operation of the main lines of railways in the dis
tribution of traffic, and the use of some part or some floor of their 
large stations for this purpose. 

5. The financial assistance of municipalities to private com
panies, safeguarding the former by conditions and periodical · re
visions of license. 

6. The establishment of a universal small fare per journey, with 
but one class of carriage. 
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7. Th e granting of greater power to the police for regulating 
traffic and the selection of streets and routes of traffic of dif
ferent kinds. 

8. The fact that increased facilitie s, even in the same streets, so 
far from injuring the existing traffic, improves and increases the 
business of all traveling agencies. 

9. Tl'lat surface tram lines alone do not meet the difficulty of 
congest ion in those streets, especially the narrow ones having a 
large amount of ordinary traffic. 

IO. That_ subways seem to be an essential part of any system, 
especially in the centers of large towns, and that with proper 
care they can be built with but little surface disturbance. 

II. The subject of the widening of streets seems to be little 
considered in the United States, owing to the fact that the cities 
are usually built in blocks, with parallel streets. 

J2. Great care seems to be taken in America in obtaining the 
consent of a majority of the inhabitants of a street to any tram 
line or other change, though power is usually given to override 
the veto of the street, and even of the Mayor, it;i extreme cases. 

AMERI CAN RESULTS: HOW APPLICABLE TO LONDO N 

While fully appreciating the differences that exist between 
London and New York and other cities of the United States, it 
would seem that in many ways lessons useful to London may be 
learned from the cities visited. 

(a) Though the authority and its power and mode of creation 
would have to be very different in London from New York or 
other American cities, it is clear that no complete practical scheme 
can be adopted or active steps taken to cope with the question of 
London traffic efficiently, as a whole, until some authority with 
great powers is brought into existence subj ect only to the superior 
authority of Parliament. 

(b) Though not in a position to enter into detail as to what 
additions to the fac ilities for traffic ar e likely to be needed at 
once in London, it is clear from the places we have seen that a 
large increase in surface trams, subways, facilities at the exist
ing stations, and in th e center of the city are possible and must 
be freely adopted to bring London even up to the standard of 
New York. 

( c) The authority above suggested would, as in New York, 
consider all matters of locomotion and gradually adopt them as 
part of one great scheme, to be developed and extended from 
time to time as occasion r equired. All extensions to be of course 
subject to Parliament sanction and control. 

( d) From the nature of London streets, and the absence of all 
rectangular blocks and in many places of practical alternative 
routes, it is clear the question of new streets must enter more 
into the London problem than h as been necessary in New York. 

(e) As regards the cost, it would seem that much might be 
learned from New York. Here the great subway, cost ing nearly 
eight millions sterling, will really not add a penny to the burdens 
of the city. In America th ere is a strict limit to municipal in
debtedness, which we have not in England, and these great works 
are carried on by a system of co-operation between private enter
pri se and the municipality which seems to be well worthy of 
imitation. 

The remainder of the appendices of Vol. IV. are devoted 
a lmost entirely to statistical tables of London, report on tram
way systems in the United Kingdom, laws relating to tram
way concessions in France, notes on foreign tramways and 
indices. The summary of facts and co nclusions of the entire 

rn mmittee is as follows : 

SUMMARY OF FACTS AND CONCLUSI ONS 
T. Tn th e cities we visited, omnibuses haYe almost disappeared, 

and cabs are only 11sed to a very limited extent. 
2. For the ordinary means of locomotion, r eliance is placed on 

su rface tramways, elevated railways. and underground railways 
passing along "shallow" subways: all these are worked. or are 
to be worked by elect ricity. The crowded streets of New York 
are practically as crow ded and congested as similar streets in 
London, but the bulk of people are able to get along them with 
fair speed and comfort in the tramcars. The evil of crossing 
traffic is felt in New York as well as in London, and no means 
of overcoming the evil has been attempted, or, so far as we could 
learn, practically suggest ed. The obstructions caused in crowded 
streets by vehicles standing at the curbs are also as great, and 
equally beyond the power of the police authorities to cope with. 
The suburban rush at the usual morning and evening hours is as 
great in New York as in London, and the problem of dealing with 
it is equally pressing. Indeed, we have nothing in London so 
bad as the rush at Brooklyn Br idge to enter the tramcars. 

3- Authority for the laying down of street tramways is now 
genera lly g iven by th e municipal authorities, application to the 
legislature for sanction not being necessary. T here is a marked 
tendency in the case of tramways towards amalgamation for 
operating purposes, and even towards the inclusion within · such 
arrangements of both elevated railways and underground rail
ways. In Boston, as in other towns of Massachusetts, the con
cess ions for tramways used to be revocable at the discretion of 
the local boards. The sanction of the State Railroad Commis
sioners has now been made necessary to the validity of a re
vocation. On this and other questions connected with tramways, 
the report of a special committee on '"The Relations Between 
Cities and Towns and Street Railway Companies," appointed by 
the State L egislature of Massachusetts, and presided over by 
Hon. Charles Francis Adams, contains valuable information. 

4. The elevated railways possess certain advantages as a mean s 
of locomotion, but without going so far as to say that in no place 
and under no circumstances should an elevated railway be built, 
they are clearly not suited for London streets. 

5- The "shallow" underground railway is preferred to the deep
level, and the latter style of railway will not be accepted unless 
when the former is out of the question. The reasons for pre
ferring th e ''shallow" underground railway will be found in the 
first report of the Boston Transit Commission (Aug. 15, 1895) , 
referred to in the memorandum on Boston. The "shallow" under
ground railway is likely to be largely used in t he future, as the 
increase in traveling is such that the surface tramways alone, in 
many places,. will be unable to carry the traffic without producing 
intolerable congestion. T he "shallow" underground railway will 
be specially useful in forming a connection between different por
t ions of the tramway system when the intervening streets do not 
admit of a satisfactory tramway service along th em. The pro
tection of the street traffic, and of the business of fro ntagers while 
such railways are being constructed, appears to be chiefly one of 
expense, but thi s is a question on which, in connection with Lon
don, the best engineering and expert opinion should be taken. 

6. Valuable opinions have been obtained on the expediency of 
laying surface "tramways in streets crowded with traffic. It seems 
obvious, however, that each case will have to be considered on 
its merits: the character of the street ( whether residential or 
business, and the kind of business), the amount of traffic its 
nature, the extent to which the passengers carried by other' ve
hicles will be absorbed by th e tramcars, and th e possibility of 
heavy traffic finding an alternative route, being all important 
factors. 

7. Th e tendency towards the amalgamation for operating pur
poses of urban tramways and railways, and the practical im
possibility of rival tramways or railways being constructed when 
once the fi eld has been occupied by such a combination, confirm 
the belief that competition through private ownership cannot be 
relied upon in such cases for the protection of the interests of 
the public. The owners of the amalgamated tramways and 
railways acquire a monopoly within the area which they serve, 
and it becomes essential that th eir tenure and management of 
their lines should be subject to equitable regu lations. 

8. Neither in New York, Boston or Philadelphia were any sur
face tramways found to be owned by the municipality. In both 
New York and Boston underground electric railways were being 
constructed at the cost of the city, but the construction was car
ried out under the control of a body of commissioners. and the 
lines when constructed, though owned by the municipali ties, were 
to be operated by lessees. 

9. In New York State there exists a body of State Railroad 
Commissioners, with wide powers of supervision over railroads, 
and also w ith pow er to recommend drastic measures. these meas
ures being en forced by mandamu s of the Supreme Court if they 
are "just and reasonable." 

In Massachu setts there exists a similar body, which also pos
sesses wide powers of making recommendations, these recom
mendation s being dealt with by the legislature and not by the 
courts of law. Th e recommendations of th e ' lVIassachusett s Rail
road Commissioners are generally accepted and acted upon by 
the company concerned. Extracts from the acts constituting the 
New York State Railroad Commissioners and Massachusetts 
State Railroad Comm issioners are appended, which show the 
nature of the pow ers th ey possess. In both cases the Commis
sioners were said to command general confidence, while their 
working was beneficial to th e public interests, and satisfactory to 
those immediately concerned. These fact s show the valuable in
fluence that can be exercised by a body of competent and inde
pendent persons who are authorized to act as arbitrators on the 
many and unforeseen ca11ses of dispute that must arise between 
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the public and the companies possessing, to a greater or less 
extent, a monopoly of the means of communication. 

IO. In dealing with the question of the housing of the working 
classes reliance is placed on the provision of quick transport, the 
cost being within the means of those affected and the building of 
suitable dwellings is left to private enterprise. 

•• 
SOME GUIDING PRINCIPLES IN THE ADJUSTMENT OF THE 

RELATIONS BETWEEN EMPLOYER AND EMPLOYEE * 

BY H. H. VREELAND 

In no respect has the great advance of modern industry 
been more disorganizing-if I may, for want of a better, use 
that ~ ord-than in the relationship between employer and 
employee. 

In the earlier stages of industrial life, when great artisans 
gathered about them journeymen and apprentices, the num
bers were so limited and the conditions of life so restricted 
that there was established, of necessity, a relationship almost 
of guardian and ward. Master and man not infrequently 
lived together, had identical tastes, shared the same social, 
artistic and commercial ambitions, and were inspired with a 
common civic pride, vivified by the comparatively amiable 
rivalry involving other cities and towns whose people were 
engaged in work of the same class. This patriarchal rela
tionship, of course, has its limitations and would be quite im
practical in the vast hives of industry made necessary by 
modern conditions. To linger in regret over its departure 
would, to practical minds, be a waste of sentiment much like 
bewailing those good old stage-coach and · canal-boat days 
now happily fo rever gone. 

I have no sentimental protest to make about the altered 
conditions which now make it possible for twenty men, in a 
day, with the aid of machinery, to do as much as one thou
sand could have formerly done with their hands in six 
months; but in the change there has come about an alteration 
in the relationship of employer and employee that I , in com
mon with every right-minded citizen, must recognize as not 
fo r the best interests of the State at large, and assuredly not 
fo r the best interests of those immediately involved and af
fected by it. One of the most conspicuous results of the sud
den and still active expansion of the personnel of great indus
t ries has been the annihilation of individuals ; the utter sub
mergence of single human units. This inundation in some 
places is so great as to be utterly destructive of all possible 
individual development. In some of the industries the num
bers are so great that the ultimate managers, for mere clerical 
convenience, are compelled to consider their employees in 
classes, some of these classes or units comprising as many 
as IO,ooo men ; and so , as business grows, the distance between 
employers and employed seems daily to widen. 

T his separatio n has, as was inevitable, given rise to a lack 
of sympathy between the two extremes of all great industria! 
concerns that needs the attention of thoughtful men. It has, 
in the past twenty-five years, expressed itself in many waste
ful effor ts at readjustment. Workingmen do not understand 
the besetments of the employers, and it is equally true that 
amid the anxieties of competition and preoccupations which 
far-reaching enterprises entail on them, the employers are 
not fully awake to the conditions of those they employ. 

As I see the situation ( and I have been familiar with it for 
a great many years) there seems to be very little possibility 
nf bringing about the re-establishment of anything approxi
mating even the condition I spoke of in opening this talk. 
T his convictio n long ago turned my attention to a close 

*Paper presented at the Philadelphia Convention of the American Academy 
of Political and Social Science. 

study of the situation in order to ascertain if some substitute 
for the old lost relationship might not be found. 

In searching for the small human beginnings of a number 
of classical industrial disagreements, I was surprised to find 
that it was not so much a lack of sympathy between the capi
talists or executive directors of these great concerns ·and their 
men that caused the trouble, as an utter lack of sympathy or 
executive ability among petty subordinates; men clothed with 
brief authority, who failed to exercise it beneficently and in
telligently. In my search I took in the history of several 
great enterprises that seemed to have escaped the troubles 
that beset others, and there I found further corroboration 
of the truth that intelligence and humanity were potential 
and that the reason these concerns had not had trouble was 
because of the intelligence, sympathy and firmness of the 
subordinate heads in charge of the various groups and classes 
of men. From my own experience, with a very miscellaneous 
lot of men numbering about 15,000 in the city of N ew York, 
men gathered from all quarters of the country and of all 
nationalities, I have had abundant proof that firmness tem
pered with the intelligent sympathy for their necessities works 
wonders. 

And so, if I had to speak a word of advice concerning the 
most important principle in the proper adjustment of the re
lations between employer and employee, it would be, "have a 
care in the selection of your subordinate heads." Only a 
man who knows the conditions and point of view of those he 
command.s has the capacity to control or influence working
men for their own good. If he has knowledge and experi
enc~ that is common to them, if he knows the kind of lives 
they lead, the anxieties that pursue them, the ambitions they. 
have for themselves and their families, he is surely the man 
indicated for advancement and control , it being always under
stood that he has executive capacity. To take a man who has 
executive capacity and has administered it in one field; or 
among a certain class, and place him in charge of a group 
of men with whom he is not in the kind of sympathy I have 
stated, and expect him to control them intelligently, is out 
of the question, in my opinion. Such a man may take his 
orders from his superior and execute them with military 
decision, and yet fail to get what would be naturally ex
pected out of his men. N or will such a man keep his subor
dinates contented, and this element to my mind is of quite as 
much importance as a wage scale. 

There has grown up also, my investigation shows me, a 
custom that from the human point of view is very cruel, but 
which from the economic point of view is absolutely essential. 
It is the custom of estimating the potential of men in mass 
as you would an engine, and by ~ard and fast rules express
ing from the mass a given number of units of product. When 
this custom is put into operation and there is lacking the 
sympathy and knowledge of conditions that I have spoken of, 
the result is at once brutalizing and disappointing. It is 
bound to break down of its own rigidity , and in my experi
ence in the long run it is not economical. On the contrary, 
I think experience shows it to be wasteful. In the great 
aggregation of men and capital which go to make up our 
modern industrial units, it may have been inevitable that in 
concerns suddenly brought into life, new and strange foremen 
or department heads were necessary, and I suppose that much 
that is justly complained of by working men and those who 
investigate their status will gradually disappear, as there is 
enlightened recognition of the profitableness of blending into 
the relationship of employer and employees the intelligent 
understanding I have spoken of, and which to my mind is 
essential to the peaceful and profitable prosecution of any 
kind of work in which great masses of men are engaged. 
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THE STONE & WEBSTER ORGANIZATION, AND THE 
PROPERTIES IT MANAGES 

So far as the electric traction and lighting industries are 
concerned, the firm of Stone & Webster,of Boston, was one of 
the pioneers in that important movement, now becoming more 
and more widespread, whereby the _indisputable advantages of 
centralized management and administration have been applied 
to independent and widely scattered properties. As early as 
1890 this firm formulated certain definite policies looking to 
the acquisition of financial and executive interests in a 
special class of public utility companies. These policies, it 
may be said, have been consistently and steadfastly followed 
with the result that the firm is now interested in some twenty
eight electric railway, gas and electric lighting, and power 
properties located in widely separated sections of the 
country and for which it acts as financial advisor and 
executive head. The following is an attempt to outline 
some of these policies; to indicate certain unique features of 
the organization, and to show how, by reason of a centralized 
executive office, the firm has been able not only to administer 
the properties with greater economy but primarily is able to 
give the communities interested the benefits of better service 
and improved facilities that could never be assured by a small 
local corporation working entirely alone. 

The firm buys properties with the idea of operating and 
holding, as distinguished from promoting with the view of 
selling. It has taken over public service corporations in cer
tain growing communities with the purpose of reaping what
ever benefits may accrue from intelligent and broad-minded 
development and operation. In its relation to the companies 
under its management the practice of the firm is unique, in
asmuch as Stone & Webster's financial interests lie largely 
in the stocks of the various companies. It is the endeavor 
of the firm to develop the properties a~d maintain them 
at the highest efficiency, thereby insuring increased 
earnings and enhancing the integrity of the bond is
sues. The firm has for the most part confined its 
interests to public utility properties of what may be 
termed the "middle size." These are the properties whose 
individual earning capacity does not warrant the engagement 
of trained specialists for handling departmental work, but 
whose manager must combine in himself many of the func
tions that in a larger property are distributed among several 
specializing heads of departments. Stone & Webster meet 
the limitations of the smaller enterprise by putting in charge 
as local manager a competent all-round operating man, and 
then placing at his command for advice and help the corps 
of highly trained experts in the Boston office. 

The organization of Stone & Webster, so far as the manage
ment of companies is concerned, is built around an executive 
committee, which consists of six men, each one of whom is a 
specialist along certain lines of practical work. The members 
of this committee come within the scope of the popular defi
nition of "all-round men," but, in addition, each has special 
aptitude and qualifications for solving a particular class of 
problems. For instance, one member is an expert in street 
railway management, another is a specialist in the adminis
tration of electric lighting utilities, another in waterpower 
development, and so on. The apportionment of responsi
bility among the individual members of the committee is not 
entirely along the lines of specialized work, but is also geo
graphical; that is to say, each member of the committee is 
responsible for the general supervision of certain of the prop
erties or groups of properties, and it is his particular province 
to follow the condition of the companies assigned to his care. 
In this he may at all times avail himself of the advice 

of any other member of the committee, or of the committee 
as a whole. In the direction of fostering the spirit of cooper
ation and mutual helpfulness, it is the practice to have each 
member of the executive committee visit at intervals the prop
erties for which he is responsible, and to the same end all the 
local managers make a visit to the Boston office at least once 
a year. 

In conjunction with the executive committee the central 
office is divided into departments, each with an expert at its 
head, and each one of which looks after one particular class of 
work. It will be understood, however, that the departmental 
divisions are not absolute, but to preserve the continuity of 
the organization as a whole there is a certain overlapping 
and interdependence between all the divisions of the staff. 
The departments may be enumerated as follows: 

Engineering. 
Purchasing. 
Auditing. 
Corporation. 
Statistical. 
Securities. 
Library and document filing. 
Miscellaneous office departments, as mailing and letter filing, 

stenographic service, office force, etc. 

Before explaining· in detail the work of the individual de
partments, it is in order to refer back to the original starting 
point, and examine more at length into the fundamental prin
ciples underlying the wh<?le structure of the Stone & Webster 
organization. It should be kept in mind that the companies 
controlled are distinct corporations, each standing on its own 
merits, with its own officers and board of directors , and its 
own bank accounts used only for its own purposes. This 
complete independence is a necessity, because, with the ex
ception of Stone & Webster, the holders of the securities are 
not common to the different companies. 

The central office has endeavored to add to the benefits of 
this independence the indisputable advantages of a large ex
ecutive organization. These advantages may be summarized 
in the possibilities that come from a broader view and the 
bringing to bear of a more consistent management than can 
be assured with any small or middle-size isolated property 
under the control of one manager. They include the provid
ing of trained men for the study and handling of special prob
lems, especially along the following lines : 

Good engineering. 
Benefits of purchasing in large quantities. 
Proper and uniform accounting. 
Economical financiering. 
The keeping of proper and systematic records of the acts of 

the corporations. 
The compilation and study of statistics of operation. 
The advantageous marketing of securities. 
The gathering and dissemination of information. 

In conjunction with all these advantages, and because of 
them, are the undeniable advantages to the local communities 
that accrue through broad and consistent management and 
the rendering available of the financial backing necessary for 
making the essential ~mprovements, betterments and exten
sions. 

\V'hile the administration of the various properties primarily 
centers in the Boston office, there is no intention of hamper
ing or curtailing individual endeavor on the part of the local 
managers. 

In empirical discussions on this subject of centralizing the 
handling of public utilities, fears have sometimes been ex
pressed that the concentration of managerial authority into a 
distant "home" office will have the effect of gradually de
stroying the usefulness of the local manager, by limiting him 
as to initiative thought and action, and by breaking down his 
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power to think and act fo r himself. T he prevailing spirit in 
the organization under consideration is directly contrary to 
this tendency. T he aim in this regard is to build up and not 
destroy individual suggestion and endeavor, so long as the 
ideas advanced are tenable and logical. As a matter of fact, 
it is recognized that th e value of the local man depends solely 
on his ability to originate and execute. The Boston office 
stands in the relation to the local manager not so much as 
censor as a storeroom upon which he can draw for sugges
tion and advice. Necessaril y, inasmuch as Stone & Webster 
are heavily interested fi nancially in the properties they man
age, they require that the properties be operated along cer
tain lines of th eir own definition, just as any well-handled 
enterprise shoul d be subject to restrictions imposed by the 
ow ners. T he local manager is at his post to look after the 
local well-being of th e company in his charge, to take care of 
the thousand and one details; to develop the business and 
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the companies. The body of the rule book i~ the same for 
all companies, but to the standard code are appended such 
few additional rules and regulations as are necessary to serve 
the local requirements. 

Touching upon the treatment of employees, the Boston 
office encourages the formation of local benefit associations, 
social and recreation organizations, such as bowling clubs 
and baseball teams, the furnishing of rooms fo r the men, and 
any other local endeavor in the direction of securing conven
iences for employees, and bettering the conditions under 
which they work. 

Supplementing the local effort in this direction, the Bos
ton office maintains a Savings Association. This association 
was founded in January, 1901, for the purpose of encouraging 
the spirit of saving among those in its employ. The firm 
contributed a large reserve or trust fund , to which are added 
deposits of individual employees. Any person employed by 
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activities of the company; to develop and keep in mind the 
interests of the community served; to plan and suggest and 
improve; to execute; and to keep the home office fully in:
formed as to the conditions and details of the property com
mitted to his care. Machine-managed properties are not de
sired, nor are the local managers in any sense r egarded or 
treated as machi nes. T he supervision of the home office is 
directed solely to the secur ing of uniformity in standards and 
practice; the elimination of opinionated and illogical manage
ment, and the supply of competent and expert advice in the 
formulation and execution of policies. 

Matters that are distinctly local are left with the individual 
companies. These include such questions as claims, which 
are settled by the management on th e ground, of course, in 
consultation when necessary with the Boston office; mechani
cal maintenance of cars and equipment ; fo rmulation of sched
ules. and similar details. On these points the local managers 
are judged solely by the results achieved. 

Ag-ain, in line with consistent management. a standard set 
of rules for trainmen has been c;1dified and is in use by all 

the firm or by any of the companies controlled, in whatever 
capacity, may deposit money in small or large amounts, and 
money so deposited begins immediately to bear interest and 
continues to do so until withdrawn. The money is invested 
in securities of known value, and the interest so accruing is 
distributed to the depositors. The trust fund and its manage
ment are in the hands of trustees chosen from among the 
depositors. 

ENGINEERING 

This department deals with the broad schemes of devel
opment, such as the remodeling of a power house or the lay
ing out of a distributing system, that would ordinarily call for 
the services of a consulting engineer and a large engineering 
force. The department passes on the general problems in
volved, prepares th e plans and then either turns over the ex
ecution to th e local management or carries out the work under 
the supervision of its own representatives. Minor engineer
ing questions of station development, track work , etc ., are, 
as a rul e. left to the local management. 

The firm is gradually working toward uniformity of en-
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gineering standards, although no attempt has been made to 
arbitrarily apply rigid standards to all of the properties. Ac
cumulative data and results of experience are being kept, and 
it is not improbable tl:at classifications will be made of various 
general conditions and practice will gradually crystallize into 
certain uniform standards in track, rolling stock and power 
generation wherever similar conditions of service prevail. 

PURCHASES 

J'he ordinary run of everyday supplies are bought by the 
local managers, and in this connection local dealers are pat
ronized in so far as possible. The larger orders, as, for in
stance, for rails or for cars, and orders for supplies that are 
used by several of the companies in large quantities are placed 
through the Boston office. The advantages of a centralized 
purchasing bureau to the individual companies are manifest. 
This bureau is able to keep in close touch with changes in the 
market, and by buying in quantities is in a position to obtain 
better prices and more favorable deliveries. The importance 
of buying with the market is especially evident with regard 
to such items as copper, lamps, carbons, etc. In case of 
especially low. markets in any of the commodities upon which 
the price fluctuates, the Boston purchasing agent ascertains 

the approximate needs of the local companies with respect 
thereto and buys accordingly. Frequently contracts are let 
as blanket orders, that is to say, an order is placed for a mil
lion lamps, and the local manager is informed what portion 
of this· order has been alloted to him and he draws on the 
manufacturing company direct for his allotment. 

In the operation of the purchasing department there is, 
again, no thought of hampering or curtailing the local man
ager. The manager makes his requests and requisitions for 
supplies upon the head office, about as he would upon his 
board of directors, except that the Boston organization goes 
further and helps him save money for his company by buying 
through a central purchasing bureau. 

AUDITING 

In 1901 Stone & Webster devised and adopted a standard 
system of accounting for all of the companies which they 
manage. The classification is very similar to the standard 
form adopted by the Street Railway Accountants' Association 
of America, and the National Electric Light Association. 

The individual companies make detailed monthly reports 
to the auditing department in Boston, where the auditing is 
done in conjunction with traveling auditors , who visit all of 
the properties at intervals. It is the duty of the auditing de
partment to handl e the general finances of the individual 
corporations; to see that funds are provided for any p"roper 
work; to see. that dividends, interest on bonds, and other 
charges are properly met, and in general to supervise the 
finances and accounting of the properties. 

It should be stated that there is no merging of accounts as 
between the individual companies controlled. The funds of 
each company are deposited in a separate bank under the 
individual company' s name, and, in this respect, each property 
stands absolutely on its own basis. This principle is carried 
into all matters of finances, and if one company requires new 
revenue from capital or bonds the money is raised on the indi
vidual credit of the individual company. Naturally some 
companies can secure funds at a lower rate of interest 
than others, but in this respect there is no intermingling or 
lending of the credit of one company to the advantage c,f 
another. The only thing that is done in this regard is that in 
each case Stone & Webr.ter lend their prestige and reputation 
to the local companies in their efforts to secure proper and 
necessary capital. Thus, without losing its individual stand-

ing, each company secures the advantage accruing from cen
tralized interests. 

In the classification of construction accounts the idea has 
been to secure a simple, understandable and logical grouping 
of costs. All expenditures on construction account are di
vided into thirteen accou nts, which give the information re
quired by the home office and show as a summary of construc
tion costs. These are divided into sub-accounts and these sub
accounts are again divided into a third series, covering ex
penditures in greater detail. 

CORPORATION 

Each company has one or more attorneys to advise on all 
legal questions, and it is the duty of the corporation depart
ment to keep in close touch with all such matters pertaining. 
to the companies, and to see that they receive the necessary 
attention from the attorneys. 

In conjunction with the attorneys, the department sees that 
all the requirements of the laws under which the companies 
are incorporated are complied with, that the provisions of the 
mortgages, trust deeds, by-laws, etc., are carried out, and that 
all necessary formalities are complied with in the issuing of 
new securities. 

The department is responsible for the keeping of proper and 
systematic records of the acts of the corporations, arranges 
for the holding of stockholders' and directors' meetings, and 
sees th at the minutes of such meetings are properly kept. It 
also sees that all contracts, agreements, mortgages, trust 
deeds and other legal papers are properly printed, recorded 
and filed. 

The department prepares each month what is called a 
"Calendar," which co ntains detailed information in regard to 
corporate matters, which must be attendeJ to during the 
month, such as, payment of coupon interest, sinking funds, 
dividends, renewal of contracts, etc. 

COMPILATION AND STUDY OF STATISTICS 

The statistical department of Stone & Webster is one of the 
unique, and at the same time one of the most important, feat
ures of the organization. This department receives each 
month two reports from all of the companies. One of 'the 
reports covers the financial results, and is practically a dupli
cate of the financial report prepared for the auditing depart
ment, as previously mentioned. The second report covers 
operating statistics of the physical property, and includes such 
items as number of cars, number of employees, details of ser
vice, accidents, transportation data, car miles run, and power 
station data. Acco mpanying these monthly reports the local 
manager presents, in the form of a letter , a review of the con
dition of the property during the month. In this he dis
cusses changes in the municipal conditions or relations; 
competitive franchises applied for or suggested; changes and 
general information in regard to labor situations; general in
formation in regard to_ the condition of the business, specify
ing any special causes which have affected the company's 
earnings and their probable bearing upon the future ; changes 
in rates for light and power (lighting companies); changes in 
fares and fare limits (railway companies) ; explanation of 
account s that show extraordinary increases or decreases. In 
other words, this monthly review of each property by its local 
manager is intended to enable the home office to understand 
the variations and conditions in each property without fur-
ther correspondence. ' 

\i\Then these reports are received by the statistical depart
ment, they are checked over and all computations verified. 
The department then begins a comprehensive study and 
analysis of each statement. Such ratios as have been found 
to be the best indices of the company's condition and opera-
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tion are figured out and are used in comparing the results of 
each company w_ith its own previous operation, and each com
pany with all the other companies. From the results of these 
computations, curves and tables are prepared on indivi~ual 
items, studies are made indicating the trend of development, 
estimates of future requirements are prepared and, incident
ally, letters of advice and suggestion are sent out. 

The statistical department keeps records and descriptions 
of all real estate and other property owned by the different 
companies, including photographs of every type of car, and 
maps showing location of tracks, distributing systems, pav
ing, rail sections, land owned, etc. It handles insurance 
matters, seeing that the proper amount of insurance is car
r ied on all buildings and property, and checks the renewals 
of policies and the payment of premiums. It keeps records 
of the forms and blanks used by each company, properly 
codified and indexed, and supervises the preparation of new 

of new men to administer the affairs of the firm and of the 
individual companies. Young men are taken into the depart
ment and given every facility and assistance to become fam
iliar with the methods of the organization and to acquire 
knowledge of the companies. The aim is to render available 
trained men, rather than specialized men. 

SECURITIES 

The securities department handles all details with reference 
to the marketing of the securities issued by the various com
panies, and is the channel through which information con
cerning the financial condition of each company and its secur
ities is given out. 

It prepares numerous circulars describing the properties 
and their securities, prints monthly statements for each com
pany, showing the earnings, and comparing them with pre
vious figures, and at the close of each calendar year prepares 

EARNIN GS AND EXPENSES FOR TWELVE MONTHS ENDING DECEMBER 31, 1905, OF COMPANIES MANAGED 
BY STONE & WEBSTER 
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* Blue Hill St. Ry. Co., deficit. t Galveston Electric Company, 8 months. :j: Houghton Co. St. Ry. Co. , 6 months. 

blanks by the local companies to make sure that these forms 
will give the information desired. 

T he department makes special compilations, computations 
and reports of any special subj ect or investi gation required 
for the solving of a particular local problem. It obtains 
from the local managers estimates of the anticipated earn
ings and expenses of each company for the coming year, 
each item being shown separately. This work has been pecu
liarly successful, and the estimates made fo r the current 
year are being verified very closely by the actual results ob
tain ed. This pract ice of r equiring detailed estimates is prov
ing of great value to every one responsible fo r the operation 
of the properties, as it trains the men to look ahead and 
study conditions, and enables a much more intelligent laying
out of plans for financing improvements, ex tensions, etc. 

New propositions offered to the firm fo r consideration pass 
through the statistical department, where the data submitted 
is checked, and any additional information added whioch will 
assist in determining the merit s of the enterprise. 

The department is responsible, in general , fo r the training 

a booklet, giving a description of each property and the in
formation concerning it which is desired by the average in
vestor. These publications are distributed to all stockholders 
and others who are interested. 

The department ;!so endeavors to bring together the com
panies or holders of securities who may wish to sell, and 
bankers or others who may wish to buy, and keeps a careful 
record of quotations on all securities, together with bids and 
offerings. 

LIBRARY AND DOCUMENT FILING 

This department receives, extracts and fiies copies of the 
representative technical periodicals, the local papers published 
in the communities served by the individual properties, and 
technical and engineering text books, hand books and publi
cations that may be required for reference purposes. It is 
also respon sible for the proper filing and indexing of all docu
ments, such as agreements, contracts, reports and similar 
papers, in connection with the affairs of the head office and 
the allied properties. 

In connection with the handling of the technical publica-
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tions and literature, an important feature of the work is the 
preparation and issuance of what are termed "current litera
ture sheets." As the various periodicals are received they are' 
first read by an experienced reader, who notes special articles 
or information that may be of interest to any of the depart
ments or individual members of the staff, or to any of the 
local managers. The current literature sheets are then made 
up periodically froni these notes and copies are circulated 
among the staff of the Boston office and to the local organiza
tions. The sheets give the titles of the articles and the page 
and issue of the publication in which they appear. This ser
vice is not intended to take the place of personal reading of 
current literature on the part of individuals, but its object is to 
encourage examination of the technical papers, by keeping all 
members of the organization posted as to the articles that are 
appearing in the technical press. The department is also of 
service in securing individual subscriptions to the periodicals 
at club rates, 

MiSCELLANEO US DEPARTMENTS 

The Boston offices of the firm occupy two and a half floors 
of the modern office building at No. 84 State Street. The 
suites have been laid out with the needs of each department 
clearly in mind, and with the view of expediting the intricate 
details involved in the dealings of the firm with outside in
terests and within its own organization. The ·miscellaneous 
departments include a separate stenographic bureau in addi
tion to the special departmental stenographic assistants. It 
also comprises an elaborate and comprehensive system for 
handling mail, telegrams and correspondence in general, in
cluding arrangements whereby incoming letters are opened, 
numbered, recorded and routed through the proper channels, 
and means for making sure that every individual letter re
ceived is properly answered and then filed. The system also 
embraces the collection, copying and checking of outgoing 
mail. 

EARNINGS 

It is the policy of Stone & Webster to give out informa
tion regarding the earnings and the condition of the com
panies managed by the firm. A li st is given on the opposite 
page of all the properties controlled, with a statement of 
operating results for the last fiscal year. 

[Note-Since the foregoing description of the Stone & 
Webster organization was prepared, a separate engineering 
and construction company has been organized by the firm to 
take over the engineering part of its business.-Editors.] 

•• 
LIGHTING CURRENT SUPPLIED BY A RAILWAY 

Except for lighting purposes, not much effort was made by 
the Kokomo, Marion & Western Traction Company, of Ko
komo, Ind., toward the introduction of electric current for 
use in the home until the beginning of this year. Since that 
time, however, this company has been experimenting. and as 
a result has undertaken a systematic campaign for extending 
and augmenting their general lighting and power business 

The company has already placed orders for additional elec
tric and power equipment to take care of th e new business. The 
company now handles at one station the electric lighting of 
Kokomo and Swayzee and also the street railway syst~m of 
Kokomo and the interurban railway between Kokomo and 
Marion. The new eq1;1ipment now on order consists of a 
rooo-kw Allis-Chalmers turbo-generator unit, wound for 60 

cycles, 2300 volts. three-phase, which corresponds with the 
current generated at present in the company's plant for dis
tribution in Kokomo. It is there stepped down and supplied 
to the interurban railway and for lighting at 208 volts on the 
three-wire system. 

SARATOGA MEETING OF THE NEW YORK STATE 
ASSOCIATION 

As outlined in the last issue of the STREET RAILWAY J ouR
NAL, the twenty-fourth annual meeting of the Street Railway 
Association of the State of New York was opened on· Tuesday 
morning, June 25, at the Grand Union Hotel, Saratoga, N. Y., 
and continued until the afternoon of the fo llowing day. In 
all three sessions were held, two on Tuesday and one on 
Wednesday. All of the meetings were well attended, and 
great interest was manifested in the several reports and papers 
presented. The president's address, the reports of the' special 
committees, and the papers read at the two sessions on Tues
day were published in the last issue. In this week's issue are 
published the paper by Mr. Carver read on Wednesday morn
ing, together with an extended abstract of the discussion and 
proceedings at all the sessions during the convention. 

TUESDAY MORNING SESSION 

After the reading of the preside~t's address (for the ad
dre~s in full see page 1032 of the last issue) and the general 
business of the association had been disposed of, th e report 
of the committee on standard application blanks and forms 
( for report see page 1029 of last issue) was received, and was 
referred to a later meeting for discussion. The report of the 
committee on collection and compilation of mechanical costs 
( for this report see page 1029 of the last issue) was next taken 
up. 

Secretary Fairchild, as a member of this committee, out
lined what the members had in mind at the time they made 
up their report. At the Schenectady meeting, which was 
devoted to the discussion of mechanical costs, there were 
presented a number of records on the cost of various items, 
but as the records had not been kept in the same terms it was 
very difficult to reduce one road's records to the terms of 
some other road. The item was often similar but the partic
ulars as to what details had been included in each case were 
confusing. The committee was appointed primarily to decide 
upon a common basis so that the members of the association 
could make up cost records in the same terms or units of com
parison. The members of the committee knew that they 
would get into ,deep water if they tried to do too much, but 
they decided that something could be done to make a start. 
In making up the forms recommended , the committee went 
over the standard classification of accounts and selected those 
items which appeared to be the most important and which 
would help to start the ball a-rolling. The suggestion of 
the commitee is that the members of the association, starting 
July I. keep records as to the cost of the various items in
cluded in the blank forms so that at a future meeting- it will 
be possible for members to compare costs of the individual 
items and possibly arrive at some conclusion that will help 
the high men to get their figures nearer the average. . The 
committee requests a discussion of these items and of the 
blanks in general. It took some little time to get up a con
venient blank and decide the arrangement. The committee 
decided that the forms submitted were about the simplest, 
but as this was intended only as a preliminary report , any 
suggestions as to the arrangement of other items that could 
be included in the final report would be very acceptable. C 
Gordon Reel asked if it was intended to include in the cost of 
the items the cost of labor in installing. The secretary re
plied that the committee thoroughly canvassed that subject 
and decided not to include the cost of the labor for making the 
actual installation on the car, as many roads do not keep 
their accounts in as great detail as that. The committee felt 
if it tried to include too much it would not accomplish any
thing. It was the, sense of the committee. four of whom are 
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act ive master mechanics, that it would be easier to get the 
cost or these items up to the point where the articles are 
ready for the car than to attempt to secure also the cost of 
putting them on the car, because, in the judgment of the 
members, "the records of few companies are carried so far. 
In answer to a qu estion by a delegate, Mr. Wilson, of Buf
fa lo, said it woulrl simplify matters by leaving out the cost 
of installation. 

T he secretary also explained that the committee was par
ticularly anxious to secure the cost of maintenance of motors 
by types as called fo r in the forms, so as to get data for com
parative purposes with different roads, and also for compari
sons of various types on the same road under different con
ditions. Space was therefore left on the blanks under "arm
atures" and "field coil s" for filling in the type of the motor. 
In considering such units as car-miles, wheel-miles and mo
tor-miles, the sense of the committee was that the items should 
be kept upon the logical basis in taking up any particular item. 
The committee recommended, however, that every road 
fill in the thousand-car-mile record on practically a ll the items, 
as this is the simplest basis, but it also recommended that 
all the roads fill out all three columns where the figure, will 
apply, namely, car-miles, wheel-miles and motor-miles. For 
instance, brake shoes would require car-miles and wheel
miles but not motor miles. 

The committee realized that if it made its report compli
cated the recommendations would call for considerable cler
ical work in the master mechanic 's office. The members 
were anxious to make the recommendations so simple that 
there would be no excuse for not following them. In the 
judgment of the practical men on the committee the records 
proposed can be kept by practically every road with but slight 
changes in the accounting department of the master me
chanic's office. In some cases slight changes in the method 
of accounting may .be required , but it was realized that if 
the report r equired the aid of an extra clerk but few figures 
would be forthcoming, but that if the cost of keeping the rec
ords was not increased the roads would be willing to carry out 
the suggestions. 

l\ir. Pardee, of the Rochester & Eastern, said in his opin
ion the great advantage of the report was that all the com
panies will ;.ttempt to keep the data necessary, unless they 
find it too expensive, as it will make it possible for one road 
to make comparisons on the same basis with another road of 
the same description. As it is now, the average reports cover
ing car mileage as statistics do not give accurate results for 
c·omparison, but with these blanks specifying mileage records 
on particular items it would be possible to make accurate com
parisons. H e cited as an example that he had found trolley 
\\"heels on his road were costing more than on the Utica 
& Mohawk Valley Railway. He was trying to find out why , 
but it took both roads some time to reduce their figures to get 
the same basis. \Vith the blanks submitted in use this would 
be accomplished ri ght away. 

Mr. \Vilson, of Buffalo, agreed with Mr. Pardee that this 
report was very valuable. It might need · some whipping into 
shape, and he therefore moved that the report be accepted 
as presented and the committee be continued to correspond 
with different roads to see how the suggestions work out in 
practice, and at the next. meeting present another report. 

Before the motion was put the secretary asked if the com
panies represented thought they could reach the results ,de
sired without a great deal of trouble. A number of delegates 
present answered that they could secure these results without 
much trouble or complication. 

Mr. Pardee offered an amendment to the effect that the 
committee prepare and send out to all roads in the State in 

the near future a list of instructions as to its ideas of how 
the records should be made up so that all the members will 
be able to keep the forms on the same basis. The motion, 
with the amendment, was carrie<;i. 

The report of the committee on interchangeable coupon 
books, of which J. H. Pardee was chairman, was then read. 
(For this report in full see page 1027 of the last issue.) On 
closing his paper Mr. Pardee suggested that a discussion of 
the matter be taken up later, after each delegate had read 
the contract, and report presented by the committee. 

Mr. Fassett, of Albany, chairman of the committee on rules, 
stated that his report was not yet ready, but would be pre
sented at a later meeting. 

The report of the committee on reyision of the constitution 
and by-laws was then read. The report, which provides for 
associate and allied membership in the N ew York State As
sociation, will be found on page 1030 of the last issue. The 
secretary explained that the creation of the allied member 
class was brought about by the recognition on the part of 
the executive committee of the desirability of formulatini:; 
a definite and positive policy in regard to the association' s 
good friends-the supply men. The association wants the 
supply men at its annual meetings, and this allied member · 
ship was created to give them a definite standing in the asso
ciation. Tte associate membership was created for those 
railway men from neighboring States and Canada who attend 
the meetings and should be recognized in some form. 

Emphasis should be laid on the point that the executive 
committee in formulating this recommendation wished dis
tinctly and positively to put itself on record. as having no 
desire or intention of encroaching upon the field of the Amer
ican Street c:.nd Interurban Railway Association and its allied 
associations. The national association has planner! a broarl 
scheme of policy and endeavor which it is carrying out well, 
and the executive committee of the New York State organiza
tion wishes to disclaim any intention of belittling or interfer
ing with the parent association's work by taking members or 
opposing its progress in any way. On the other hand. the 
New York Association has gone on record repeatedly' as 
wishing to extend co-operation and assistance to the parent 
association in every way in its power. But as l\fr. Stanley 
had remarked, there are a number of companies near N ew 
York State that have no affiliation with a sectional organiza
tion. A sectional organization affords a simple and conven
ient method of getting together oftener than once a year to 
thrash out important problems. The idea of extending the 
scope of the association to take in these other roads is that 
they may have the advantages of a sectional association, and 
the New York organization is therefore glad to invite them to 
co-operate with it in work of this kind. 

Mr. Cole, of Elmira. believed that, as the ass0ciatio11 is 
gradually establishing ;;tandards through the State, any en
gineering or manufacturing and supply firms affected by 
these standards should certainly be admitted to some class 
of membership, because the changes adopted hy the electric 
railway companies of this State indirectly affect the business 
of the manufacturing and supply men. He therefore thought 
that they should be given recognition. 

Mr. Fassett. of Albany, agreed with Mr. Cole. The only 
criticism he had to make was that the dues were too small. 
The fee should be $50 and $25 instead of $25 and $15 for the 
members and associate members respectively. 

Mr. Stanley, of the Public Service Corporation of New 
Jersey, said that the corporation which he represented in the 
State of New J ercey would be more than glad to ha Ye the 
privilege of affiliating itself with the New York State organ
ization in an active way. Those familiar with the conditions 
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in his State would appreciate the difficulty of forming any 
association in that State, as it would be in the nature of a 
family party. He believed that the railways contiguous to 
the State of New York should become actively identified with 
the association. 
· Mr. Allen, of Utica, thought it would be a mistake to make 

the dues for associate and allied members higher than $25 
and $15, respectively, as those amounts had been decided 
upon after careful consideration on the part of the executive 
committee. The New York State association is operating to
Jay under changed conditions due mainly to the fact that the 
conditions of five or ten years ago in railway matters have 
changed corisiderably. The association now holds quarterly 
meetings, and it has Leen found the work done at the~e 
·quarterly meetings has been of the greatest value to the prac
tical operating, mechanical and electrical men. These meet
ings have been attended Ly representatives from co1hpanies 
outside the State, and the New York organization is desirous 
of continuing to benefit Ly their presence and attendance at 
the discussions. In connection with this subject the question 
of dues for active members has Leen thoroughly discu~,sed 
by the executive committee. There is a feeling on the part 
of a large number of roads that th e present fe es are excessive. 
1f the allied and associate members are taken in at reaso nable 
cost, then the full membership dues can be somewhat reduced. 
l t takes about' $5,000 to run the association each year. That 
cost can be somewhat reduced by dispensing with some of the 
features-particularly entertainment at the annual conven
tion. Speaking in relation to allied membership, Mr. Allen 
said in the past four years the association had had four differ
ent policies toward the supply men. One year there was a n 
exhibit, and the next year none. One year the supply men 
were charged for a banquet ticket, and the next yea r a ticket 
was included in the registration fee. By taking in the supply 
men as allied members the association can hereafter pursue 
a definit e policy and co-operate with them. The speaker be
lieved the suggested increase in allied and associate member
ship fees made the· fees too high, and it seemed to him that 
the figure given in the original report should be adopted. It 
might be well to have further expression upon thi s subj ec t 
Lefore · the motion was put. 

President Danforth, speaking for the executive committ ee, 
said the committee in its recommendation as to fees put the 
dues as high as was believed to Le fair and reasonable. It is 
hoped in another year the full membership due can Le put 011 
a more equitabl e basis. H e believed Mr. Allen had expressed 
the sentiment of th e executive committee very clearly, and 
hoped th e report of the committee would be adopted as pre
sented. Mr. Fassett then withdrew his suggestion and moved 
that the report be adopted as read. The motion was seconded 
and carried. A recess was then taken for luncheo n. 

TUESDAY AFTERNOON SESSION 

The entire afternoon session was devoted to the reading 
a nd discussion of thre~ papers on the "Sale of Water Power," 
one Ly S. B. Storer, general manager of the Niagara, Lock
port & Ontario Power Company; Charles E. Parso ns, chief 
('ngineer Hudson River Electric Power Company; and G. 
A . Harvey, electrical engi neer International •R ailway Co m
pany, of Buffalo. These papers were printed in full 011 
pages 1016 to 1027 of the la st iss ue of the S·rnEET R AILWAY 

JOURNAL. 

In opening the discussion, G. A. Harvey presented three 
additional curves and an extended explanation of them as an · 
addenda to his original papers. This additional matter wi ll 
he found below. 

As an example of- the eco110111ical loca tion of the firm line 
of purchased hydro-electric power, the load curve shown on 

sheet No. 4 is submitted. The experimental firm lines are 
located on the total load curve at the points AA, BB, CC 
and DD. 

vVith the firm line at AA there are 96,601 kw-hours, with 
96 per cent. load factor below the line, costing $454.02, and 
56,506 kw-hours with 33 per cent load factor above the line, 
costing $847.59, or a total power cost of $r,3or.6r. 

\Vith the firm line at BB there are r 17,216 kw-hours below 
the line, with 87 per cent load factor, costing $586.08, and 35,-
891 kw-hours above the line, with 26 per cent load fac tor, 
costing $620.9 r, or a total power cost of $r ,206.99. 

\i\Tith the firm line at CC th ere a re 134,470 kw-hours with 

CU RV E S HEET N O . 4 

83 per cent load factor Lelow the line, costi ng $699.24, and 
18,637 kw-hours with 16 per cent load factor above the line, 
costing $447.28, making a total power cost of $1,1 46.52 for 
this location of firm line. 

vVith the firm line at DD there are 140,459 kw-hour-s below 
the line, with 78 per cent load factor, costing $814.66, and 12,-
648 kw-hours with 13 per cent above the line, costing $354.14, 
ur a tota l of $1,168.80. 

These costs are based on th e assumed figures of $50 per 
hor~e-power year at roo per cent load factor for steam power, 
and $30 per horse-power year at 100 per cent load factor for 
hydro-electric p,>,,·er , as shown on curve sheets No. rand No. 
2 of Mr. Starer' s paper on "Sale and M easurement of Power.' 1 

It is to be seen that in raising the firm line of purchased 
power from point AA, the total cost decreases up to the point 
CC, and then increases at the point DD. T he economical 
location for the firm line at these prices for power is, there
fo re, somewhere in the neighborhood of th e line of CC, which 
represents, as previously suggested, the base of the fifteen
hour load peak. 

As mentioned in the last paragraph of the paper 011 "Co n-
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t rac ting fo r Use of Hydro-Electric Power," the fixed charges 
on the steam plant should not be considered in determining 
the relative amounts of steam power and purchased power 
to be used, but merely the operating costs should be consid
ered in connection with the steam power in this case. (The 
fixed charges on the ~team plant still ente;- into the total cost 
of power.) Curve sheet No . 5 shows a reproduction of Mr. 
Storer's curves on his sheet No. 2. There is added, however, 
another curve showing operating cost only of steam power 
per kilowatt-hour at various load factors. Using figures de
rived from this latter curve, the firm line of purchased power 
would obviously be located at a lower point than CC on sheet 
No. 4, and instead of the steam plant being economical only 
under conditions where the load factor is 20 per cent or less, 
it is economical over a considerably greater range. as th e 

CURVE SHEET NO. 5 

curve of operating cost of steam plant will cross the water
power curve at a point somewhere near 50 per cent load 
facto r. 

Taking Mr. Storer 's example of a rate per horse-power per 
year of $16 + (load facto r by $27), and plotting this in terms 
of cost per kilowatt-hour at various load factors, we have a 
curve as at AA on sheet N o. 6. As power companies seldom 
hesitate to offer a flat-rate contract, it would seem that the 
rate depending on load factor could be approprjately com
pared with the flat rate which comes closest to the same 
effective cost per kilowatt-hour. Such flat-rate would be the 
one which equals at 50 per cent load factor, the 50 per cent 
load factor of the $16 + (load fac tor x $27) rate. This flat
rate curve is shown at BB, and represents a rate of $29.50 
per horse-power per year.• There is an inconsistency in this, 
as the rate depending upon load factor makes the cost to 
the customer lower at a low load factor and higher at a high 
load factor, which is contrary to the arguments which are 

always presented by power companies. This same incon
sistency exists in the rates shown on curve sheet No. 1, but 
the differences between the lines are not so great. 

DISCUSSION ON WATER-POWER RATES 

Mr. Cole, of Elmira, referring to Fig. r of Mr. Storer's 
papers, pointed out that the cost per horse-power per year 
increases rapidly with the load factor. There is no question 
about that. In Mr. Parson's paper the author says: "The 
load factor is the third and most important item in determin
ing the cost of pow·er, load factor being the ratio of average 
to maximum lo<1;d. It is evident that when the load factor is 
near 100 per cent all of the machinery is in operation on all 
parts of the system, and the transmission lines are carrying 
their full load. " Mr. Cole pointed out that the same thing 
applies to the steam station apparatus. He said this could be 

CU RVE SHEET NO. 6 

explained by taking a chart, drawing on it a circle, and 
dividing that circle into twenty-four hour periods on the out
side line. Then draw an inner circle representing the firm 
load, and beyond the outside circle have an angle represent
ing the peaks of load above the hydro-electric power load~. 
It will then be found that the steam load peaks have in
creased almost in proportion to the slant of the line of the 
angle. The steam apparatus is working at the point of 
economy when it is carrying a normal rated load, but when 
used for carrying peaks there is put upon it the kind of 
load which is most expensive. Unless a storage battery is 
installed to carry a given load beyond the normal load, the 
cost per kilowatt-hour of these peaks will be brought up to 
about 20 cents, which can be demonstrated. The question 
of determining just what can be carried is a difficult one. 
For instance, on a station carrying 5000 kw (which is the 
figure used generally on comparisons of stations) there may 
be a firm load of anywhere from 3000 kw to 3500 kw, but 
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a storage battery would have to be used in conjunction. The 
peaks of about 500 kw run from one-half hour to an hour 
a day. In carrying such a load on an auxiliary steam plant 
it would be necessary to charge up to say 20 cents per 
kilowatt-hour for the peak power. On many roads in the 
summer months, where there is a pleasure ground, it is some
times necessary to start off thirty to forty cars in say half 
an hour. Yet this peak period may come on only twice in 
twenty-four hours. With an electric light plant there are 
many large office-building loads coming on for about an 
hour a day. Still the C01)1pany must pay for the twenty-four 
hours on account of that hour where the load runs above the 
firm load line. 

Mr. Harvie, of Utica, said his company purchased hydro
electric power on the kilowatt-hour basis, and from their 
standpoint this method seems to be all right. 

Mr. Wilson, of Buffalo, agreed with Mr. Harvie, of Utica, 
on the way to pay for; power. When a company can get down 
to a kilowatt-hour basis it knows what its power is going to 
cost. The speaker did not• like the sound of anything based 
on peaks-whether they are one-minute or two-minute peaks. 
Mr. Harvey, of Buffalo, had figured it out for the Buffalo pro
position, and fouud it very much more expensive to buy 
power based on peaks. It figured out about $30,000 more a 
year than on the kilowatt-hour basis. Mr. Pardee, of Ca 1an
daigua, asked what was the difference between one-mi,1ute 
and two-minute peaks, that is, as to whether the two-mir ute 
peak could be allowed with safety by the power company 
instead of a one-minute peak. It appeared to the speaker 
that a two-minute peak could be allowed as well as the shorter 
one, as the difference to the railway company seemed to be 
much more important than to the power company. For in
stance, in the plant described by Mr. Parsons the turbines 
have considerable overload capacity. It is quite unusual that 
the turbines should be rated so much higher than the gener
ators. There are a great many characteristic curves in the 
turbines. For instance, one turbine runs down very rapidly 
in efficiency after passing the rated load of the generator. 
In the case of Mr. Parsons' plant, a two-minute peak should 
be no hardship at all. If the machines had no overload ca
pacity it would be more of a hardship. 

Mr. Storer said, in reference to one or two-minute peaks, 
that in connection ·with the system of charging explained in 
his paper, if a two-minute peak is used it would mean that 
the probability of peaks overlapping on different railway or 
other loads is increased just_ double. The power company 
could not oversell its plant with two-minute or longer peaks 
as easily as it could with one-minute peaks. Whatever peak 
is used the cost must eventually come back to the same thing, 
based on the requisite amount the power company must get 
for the maximum output from its station. The speaker had 
found in the negotiations he had had with power customers 
that they all look at their individual conditions and try to get 
a time limit on their peaks long enough to take in their 
maximum demand. For example, one customer had a load 
to carry up a hill which would mean a fifteen-minute peak. 
The customer thought the power company ought to sell him 
power on a fifteen-minute peak. It does not make any dif
ference what the peaks are, the income must be a certain 
amount, and if the load factor is based on a one-minute peak 
to determine the cost per kilowatt-hour, it all comes to the 
same cost per kilowatt-hour, because the kilowatts consumed 
on a five-minute pei!k are more than on a one-minute peak. 
As far as the question of selling power on a kilowatt-hour 
basis pure and simple with a guaranteed load factor is con
cerned, the consumer runs against the same thing as on the 
maximum demand basis. From the Niagara, Lockport & 

Ontario Power Company's standpoint, that · company con
siders it much more to the consumer's advantage to be permit
ted to take these peaks and pay for them only when they 
occur, rather than have the circuit breakers throw off the 
entire load and interrupt the service if only for a few minutes. 
According to Mr. Cole's remarks on peak loads, he counts 
the load he gets in the summer time for the park service 
as put on as an addition over the firm load line. On top 
of that he puts the lighting load from buildings and some 
other kind of power service. The chances are that in Mr. 
Cole's particular case the park load in the summer time will 
come at a time after the ten-hour factory load is off. It will 
also come at a time when the lighting load in offices is not 
a factor. Therefore, taken as a whole, the same law of prob
ability would enter in that case. The point of measurement 
being the same for all of these different usages, the total 
peak would ,be very much reduced below the individual 
peaks of each class of service supplied by the buying com
pany. Therefore the retail company could oversell this pur
chased block of power in the same way that a power company 
can oversell the capacity of its plant. 

Mr. Royce asked why Mr. Harvey in his paper omitted the 
fixed charges on his steam plant. The fixed charges must 
be paid, and the speaker did not see why it is fair to omit 

.J\em in figuring how much power you can buy. Mr. Harvey 
~nswered this question in the addenda to his paper published 
elsewhere in these proceedings. 

Mr. Allen, of Utica, did not feel that everybody should be 
afraid to discuss this power question. Approximately 17 per 
cent of the gross receipts of the electric railways in this State 
are paid out for power, according to the report of the State 
Railroad Commissioners. The Superintendent of Public 
Works, in his annual report four years ago, called attention 
to the fact that the State of New York, aside from Niagara 
Falls, had more undeveloped water power than any other 
State in the nation. It seems to have taken us a long time 
to di scover that hydraulic plants are available as a source of 
cheap power. It also seems to be a fact that when a traction 
and power. company begin to negotiate they start from a 
common point but proceed in opposite directions. In Cali
fornia there is one water-power company that furnishes all 
the lighting and moves all the traction lines north of Fresno. 
There are something like sixty plants making up this high
tension transmission system. The prices which the power· 
company has named to the power and lighting interests have 
been somewhat less than those quoted to customers by the 
Eastern power companies. The question of whether hydro
electric power is the right thing for a traction company to 
use depends, first, upon the price, and, second, upon the 
quality of the service. If the price and service are as good 
as with a steam plant, there is no doubt that the traction in
terests are suffering by not purchasing hydro-electric power. 
Whether such power service will prove satisfactory or not 
depends a great deal upon the form of contract. In the past 
five years the Utica & Mohawk Valley Railway Company has 
had three forms of contract, two unsatisfactory and the third 
satisfactory. It has been operating under the latter since 
July I, 1905, and it has proved mutually satisfactory. The 
first contr~ct was for block or firm power to be paid for at 
so mqch per horse-power per year, measured by a horse
power meter. The maximum demand for the month was to 
be regarded as 75 per cent of the average maximum demand, 
and was to be paid for at the rate of $25 per horse-power. 
All power in excess of this 75 per cent was to be paid for at 
$33 per horse-power per year. That was not satisfactory 
either to the railway company or to the power company, and 
was repudiated by both. As an arbitrated agreement the 
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ra ilway company purchased power for two years on the kilo
watt-hour basis, the railway company having no power plant 
that it could use. The price in that contract was s<;> high 
that instead of paying 16.66 per cent of the gross receipts for 
power, the railway company paid 32.8 per cent for two years. 
The present contract is not wholly a kilowatt-hour contract. 
The railway guarantees a minimum load per month, and if 
the total kilowatts used in one month do not clear a 
certain amount the railway must pay the minimum anyway. 
There has been but one month when the total kilowatts used 
has fallen below the minimum. The quality of service that 
has been received in the past year has been one that th{. 
speaker is glad to speak of favorably. It has been satisfac
tory in every way. The contract, besides being an hydro
electric contract, embodies twp other features which have 
not been spoken of. As a supplemented contract there is a 
a steam-power plant which the power company maintains and 
agrees to have ready for operation on thirty minutes' notice; 
the other is the penalty feature. If the power for any one 
day be deficient for thirty minutes, there is such a penalty 
that if these deficiencies continued for thirty consecutive 
days in one month the power company would owe the rail
way company money. But the railway has never yet had to 
penalize the power company. It seemed to the speaker th-:it 
in any question of such vital importance as the cost of power 
the members ought not to sit down and be afraid to talk about 
it. He asked Mr. \Vilson, of Buffalo, to give his experience. 

Mr. Wilson said the International Railway has two forms 
of hydro-electric contracts, one for the city lines and the other 
for the Lockport interurban division. In Buffalo the railway 
pays a certain price per horse-power per year for 7000 hp 
firm. In summer the company shuts down the steam plant. 
The company pays for peak loads at a certain rate per kilo
watt-hour. In the winter the railway carries the peak load 
with a steam plant and batteries. On the interurban con
tract the company pays a certain price per horse-power year, 
and has a sliding firm line such as Mr. Harvey recommended, 
and excesses are paid for at a certain price per kilowatt-hour. 
The total cost per kilowatt-hour is $.0067. The price for Buf
fal9 the speaker considered high. It is a long-term contract 
which was entered into some time ago when the power busi
ness was new and the railway was new. The speaker be
lieved the price per kilowatt-hour given compares favorably 
with modern steam plants. He asked what was the cost of 
power in New York City. Mr. Root, of the New York City 
Railway, replied about $.006 per kilowatt-hour. Mr. Wilson 
thought the main objection to water power is the possibility 
of interruption. A modern steam plant is practically continu
_ous. His company considered the water-power service last 
year was pretty fair. Before that they had considerable 
trouble, principally on account of ice. 

Mr. Cole, of Elmira, asked Mr. Harvey, of Buffalo, if there 
is no interest on the fixed charges of the steam plant to be 
counted against steam power, is there not an operating 
charge on account of it s " readiness to serve"? The -power 
station men are there and the boilers are fixed up for use 
during a short period, while for the other six or seven hours 
the men will be doing work for which otherwise cheaper labor 
could be used. 

Mr. Harvey replied that in the case cited th e economical 
point for thi s line is on the fifteen-hour line. At such a 
point , where the station carries a load for fifteen hours or 
more, there would have to be two shifts of men anyway. 
As to the matter of dropping out the fixed charge on the 
steam plant, the speaker explained that this charge is not to 
be ignored in the total power costs. Mr. Pardee, of Canan
daigua, said he had made some careful calculations on the use 

of water power, and the " readiness to serve" came up in one 
of the propositions. H e found that the readiness to serve the 
peaks (which were liable to come almost any time) would be 
about 80 per cent of the cost of ·what little power that steam 
plant would have to furnish. The actual coal and wages 
that would be needed amounted to a very small proportion of 
the total cost, the remaining cost being the ex pense for hav
ing the men ready 911 three minutes' notice. 

The meeting then adjourned. 

WEDNESDAY MORNI N G SESSI ON 

The meeting Wednesday morning was called to order at 
10 :30, and after announcements had been made concerning 
the various trips and excursions for the day, D. F. Carver, 
general superintendent of the Rochester Railway Company, 
read a paper on "Car Inspection and Cleaning," giving some 
of the results of trip inspection as compared with night in
spection, concerning which subject the author read a paper 
at the Schenectady quarterly meeting of the association 111 

January. Mr. Carver's paper follows' : 

CAR INSPECTION AN D CLEANING 

The roadbed and track may be the finest in construction; 
the aligmnent and grades may be the result of much money 
, ::,···

0 nd<:> rJ; the power house may h;i.ve all the appliances and 
~ p kiuks for keeping the current on-as nearly as may be 
-const 'tntly; it may even be a double-tracked suburban line, 
am· if a single-track high-speed one, its despatching system 
may be perfect; the crews may be most thoroughly trained 
and efficient; the motor equipments may have much surplus 
capacity and be of tire most reliable design,-but, if there is 
not a regular and efficient equipment and car inspection the 
trains do not get over the road; the traveling public becomes 
dissatisfied at delays which it cannot account for, and blames 
the management for some vague shortcomings which it does 
not understand-but perhaps may think it does. 

This subject of regular and systematic inspection is a very 
old one on railways. It is so old that it surely is self-evident, 
but in the drive of every-day business on our fast-growing 
electric properties, whqse equipment is required to run ex
cessive mileages at long periods of the day, the question of 
thorough and systematic inspection becomes of less and less 
importance in the pits, behind the front doors of a good, 
warm car house, as the day grows from midnight on to 4 
a. 111., or perhaps later. But as we sit in our offices the next 
day, and read our daily reports of crippled cars that had to be 
turned in, and of cars which started to go there out on some 
interurban and never got back (on time), then the subject 
of car and motor inspection is a most important one, worthy 
of most serious consideration and attention by the manage
ment; and as the present time here is practically the same as 
we give to it at home, I ask that we should approach it with 
the same amount of care. 

Car inspection and cleaning is expensive, there is no getting 
away from it. It is expensive if you do. and it is also expensive 
if you do not. One . can take his choice. The accountant 
does not bother his head about it. If things go right and reg
ular he puts it into No. 20; if they go a little at odds with 
their surroundings he puts it into No. 33. How fortunate 
for us superintendents that it is not No. 23. 

There isn't any legitimate way that a street railway com
pany can better advertise itself to attract chance business 
than through the operation of cheerful, painted, polished 
cars. with clean interiors. The aesthetically beautiful car, in 
a town of hustling business and civic pride, will draw enough 
more trade (passengers) than a dingy, dirty, unkept car, to 
pay the additional cost of its upkeep. There would not be any 
doubt abo'ut this if we all thought alike, or at least acted alike. 
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· But there are bulls and bears in railway properties. The one 
builds a property to its maximum efficiency and earning 
power, and spends a small surplus above actual bed-rock 
needs in keeping the property in the condition in which all 
should keep' theirs; but he is Mr. E. Z. Mark for the bear 
operator looking for other fields to conquer, and one must 
not admit too much in the presence of the other; neither must 
he lay himself open to too much criticism from the other; so 
to protect ourselves we all run just a few dirty cars now and 
then. But seriously speaking, the cleaning of cars is slowly 
becoming a too elaborate and unwieldy operation for street 
railways to keep up, and it 

0

is now up to some one to get 
his inventive genius to work and devise some method of 
doing it at least more quickly, if not more cheaply. With 
water and waste, and a little of the right kind of soap
applied with the right proportion of elbow grease-at a mod
erate temperature of air in the winter time, the outside of a 
car can be cleaned up and polished with neatness and de
spatch. But the inside of the modern cross-seat city car is 
different. The small space behind the hot-water pipes col
lects any kind of rubbish, provided its bulk is not prohibitive; 
if so, it then goes under the seats between the footrests, which 
is not so bad at that, for it can be gotten out by the car clean-
ers without taking the car apart. . 

And then there are the windows and upper deck; the head
linings and lamps; and disinfectant now and then until it 
sums up to 30 cents to 50 cents a day to keep a car clean, de
pending on the size of the car-nearly as much as Madam 
spends in keeping her ten-room house sweet and clean; half 
as much as the steam railway division spends in keep1ng its 
palatial equipment spick and span. And the end is not yet, 
until some one devises a simpler an~ better method of interior 
car cleaning. 

Far be it from the writer's intention to argue for a less 
beautiful or ornate car interior ; but there must be a dernand, 
sooner or later, for simpler methods, and quicker ones, in 
car cleaning, and this may be helped along by some changes 
in the floor work of our cars. 

Whether or not a car should be cleaned in an operating 
depot, as it stands over pits and in amongst other cars, at 
any temperature that may happen to be in the shed at the 
time, or whether it should be cleaned in a separate wash
house, where water is plenty, drainage is good, temperature 
is right, and where it may stand protected in winter until 
thoroughly dry and in summer protected from dust, is a 
question to be argued on at this meeting. I hope we can 
settle it. We are doing on our own road now what we think 
is best, and would like to have it settled, naturally. 

There is the question of cost, and also the inconvenience of 
shifting all cars into and out of a special house to clean them. 
It would be very interesting to the writer to listen to a further 
discussion of the matter from those who are doing one way 
or the other, or both. 

Some months ago the writer had the honor to write a paper 
for this association, advocating trip inspection on a line where 
the time for inspection between cars was never more than 
eight minutes, sometimes less than six minutes. We were at 
that time making the experiment on one of our lines to see 
for ourselves if an inspector could really inspect, in such a 
limited time, or whether it was all a bluff. The result to date 
may be of some interest. 

The per cent. of cripples to cars operated in J a nuary on 
this line was 5.55 per cent lower than the average of all other 
lines. In February it was 7.37 per cent. lower. In March 
it was 6.78 per cent lower. In April it was 5.20 per cent 
lower, and in May it was 5.09 per cent lower. 

Long ago, when the only books written on railroading 
were English; long hefore they ever thought of electric rail-

roading; long before there was any one in America who had 
the requisite knowledge of railroading and at the same time 
the leisure to write about it, they used to publish a story 
about the great George Stephenson, the builder of the first 
successful locomotive and the builder of the first successful 
road on which to run his new locomotive, that when he was 
before the English Parliament arguing for the right to build 
his railway, some one asked him how he was going to make 
a highly-polished rim of a driving-wheel stick to a rail
perhaps Just as smooth-and pull anything, and the once 
mine boy said in reply that he didn't know how it was done, 
but he'd do it. Perhaps it is the same spirit working in the 
mind of the man in overalls that keeps the cars moving on 
such short time fo r inspection. They may not be able to tell 
you, scientifically, how they do it, but they can surely do it. 

As for the car bodies themselves, there is really very little 
need fo r systematic inspection as a specialty. The crews 
can report on proper cards the damaged condition of any car 
body, in ample time to avert trouble, and experience has 
shown that they are entirely capable of doing so. T hen the 
art of car building has so progressed that one can tell which 
part at a general overhauling will not last till the next one, 
and can replace where necessary. 

Broken glass is the cause of much trouble and expense 
between shoppings, but there is no h~lp in sight for that. 
~ome have tried using plate glass, which shows a smaller 
percentage of breakage but still at higher cost than the thin 
glass, so its use is very limited. It might be well to try a 
combination of AA glass and plate glass, instead of using 
all one kind or the other. Therf are a number of lights in 
the average car which., if of heavy glass, would not break 
easily and would still be comparatively cheap because of small 
size. Custom has established that the panes in the vestibule 
shall be large an d in one piece in the sash, but they are too 
large for durability and are constantly being broken. There 
would be much less breakage of glass in the side windows if 
they were counterbalanced and then heavier plate used, but 
the counterbalancing mechanism is not for the street car, and 
there is no relief from that quarter. 

If the inspection fo rce has any motto at all it should be 
that "it is easier to produce the results required than it is to 
make excuses for failure." 

DISCUSSION 

In reply to a question as to whether with the trip inspection 
the night work could be done away with entirely, Mr. Carver 
replied that, while it would be an advantage to abolish night 
work, a certain amount of work must always be done at 
night. 

Mr. Hanf, of Buffalo, asked if there was a pit at the end 
of the line for the trip inspection. Mr. Carver said no special 
pit provision had been made for this inspection, but there 
would be even less turning in due to defects if there was a pit 
for the purpose. 

Mr. Smith , of Schenectady, asked what the inspector 
actually does on the car between trips. Mr. Carver replied 
that the principal duties of the inspector were brought out in 
the last sentence of the paper. It is better to keep out of 
trouble than it is to explain how you got into it. \i\Then the 
crew of a car makes a report on some trouble, it is up to 
the inspector at the end of the road to ·fix it if he can. That 
trouble may be one or more of a hundred things. If there 
was no inspector at the end of the line, the car would have 
to be turned in, although it n~ay be only a broken trolley 
wheel, a bent controller finger, brakes out of adjustment, or 
similar things. If the inspector were to inspect every other 
car-say eight to sixteen minutes between cars- he could do 
better, but for the purpose of this experiment the company 
has given the inspector six to eight minutes between every 
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car. The paper gives only the differences in percentage. 
From that line (St. Paul-South) the percentage of cripples 
to operating cars in October, 1905, was 4 per cent; in Novem
ber, 8 per cent; in December, r 1.5 per cent. On Jan. 1 the 
Rochester company started this trip inspection system. The 
percentages of crippled cars dropped from 11.5 to 1.53 in one 
month. It was .43 per cent in February, 1.18 per cent in 
March, .38 per cent inApril,and .80 per cent in May. Compar
ing this line with the others, it was found that the percentage 
of the latter for May was 5.89, as against the .80 given above. 
The St. Pau:-South line on which the experiment is being 
tried is the best fitted for this inspection. In fact, the com
pany could not inspect on other lines to advantage because 
they are not built for it. The company only tried it on this 
line to see what the results would be. 

President Danforth said it should be borne in mind that 
on that line last winter the company was operating thirty-five 
full converted summer cars, each having an equipment of 
four GE-800 motors which would naturally require careful 
watching. As Mr. Carver had said, a large part of the pull
ins are due to brakes out of adjustment. This would natur
ally arise from the fact that the cars are not always carefully 
inspected at night because the men in the car house know 
that the inspector on the line would catch the cars the first 
trip in the morning. This system has proven so successful 
in Cleveland that it seems worth trying here. The speaker 
would suggest to railways having long lines where the motor 
equipments are subjected to heavy service that it is worth a 
trial at least. On this particular line, in making a change of 
cars, for instance, due to a defect, the car had to be run off 
the line 1 ¼ miles to the car house, so that the cost of the 
crew making the shift is an important item. A company 
would not have to pull in many cars a day to pay the cost 
of inspection at the end of the line. Mr. Carver brought up 
the question of cleaning cars in a special washroom as against 
any place in the station. The speaker understood that a 
large part of th e Buffalo work is being done in a special 
room, and wa'nted information on this point. Mr. Hanf, of 
Buffalo, explained that one section of the car house is used 
as a wash room. When cars are pulled in off the line they 
come in over th e pits, where they are thoroughly inspected, 
and are then moved up into a washroom where they are 
cleaned and then run out ready for service. President Dan
forth said it was a comfortable arrangement to have a suffi
cient number of cars so that a car in regular service to-day 
can be used as a tripper to-morrow. Many companies are 
not so fortunately situated, and are obliged to clean cars at 
night. Those who have inadequate car-house facilities and 
means of regulating the temperature in winter find it difficult 
to keep the cars in shape. His company has been discussing 
the advisability of remodeling its car houses and providing a 
separate wash room as in Buffalo. That nieans the expense 
of car shifting. It is a question whether the cost of shifting 
would not offset the additional cost of cleaning a car when
ever it happens to land in the car house, that is, <;onsidering 
the cleaning of the car body only. 

Mr. Stanley, of the Public Service Corporation, said this 
matter of cleaning cars is a very vital one to railways. It is 
one that must be solved in some way. The public to-day will 
not tolerate uncleanly cars, nor frequent interruptions to ser
vice on account of crippled cars. Primarily this is a question 
of investment as to the amount of care taken of the equip
ment. When the present management took hold of the Pub
lice Service system there were, properly speaking, no car 
houses· at all. The company used old horse-car stables and 
open lots. Owing to other more pressing matters requiring 
investment, the company has for cleaning cars simply built 

a small place capable of taking care of two cars at a time. 
The room is heated by hot water, and the cars are run in and 
washed thoroughly. It is not a very satisfactory method, as 
it is slow and cumbersome, but it is the best under the cir
cumstances. It is not altogether a question of cleaning the 
outside of a car, but also the inside. The speaker asked if 
any one present had had experience with the vacuum process 
of cleaning cars. 

Mr. Cole, of Elmira, said his company had been cleaning 
cars with compressed air, but since experimenting with the 
vacuum process it had decided to change over to the latter 
system. It is r:ot necessary to have any special car house, 
because the dirt is all taken up and deposited in a can. ·with 
compressed air the dirt is blown off the floor to the ceiling 
and from the ceiling to the floor, most of the dust remaining 
in the car. With the vacuum system a man can go through a 
car more quickly than with a broom, and accomplish better 
work. He can get the dirt from the ventilators, back of the 
heaters and other places which could not be cleaned by other 
means, and can do this effectively and efficiently in from ten 
to twelve minutes. There is one other condition in conjunc
tion with the inspection of cars which comes up in accidents. 
The speaker has acted as expert witness in many cases, and 
nine times out of ten the case comes down in the cross-exam
ination to the condition of the car at the time of the accident 
-for instance, there may have been a loose bolt on the run
ning board or there may have been something wrong with 
the grab handle. A number of men from the shop will be 
called, but they are generally poor witnesses. Immediately, 
in case of an accident, the car should be examined by an 
experienced inspector of that division who is a good witness 
and who can afterward go on the stand and testify rega~ding 
the actual condition of the car right through. This should 
be part of the inspector's duties, and he should be trained 
in it. 

Mr. Harvie, of Utica, speaking of car cleaning, said he had 
recently installed a system which combines compressed air 
and vacuum methods, but there is one thing the system does 
not seem able to do. It will not pick up paper, peanut shells 
and the like. The speaker wanted to know what will pick up 
these larger pieces. 

President Danforth replied that the best thing is the old
fashioned broom and a faithful servant. Mr. Cole's suggestion· 
that an inspector on every division who had sufficient experi
ence to make a proper examination of a car after an accident, 
act later as a fir st-class witness, is a good one, but the speaker 
had not in a long time found a car-house man who made a 
good witness. The only thing left to do is to have the cars 
in good condition all the time by following up closely the 
car inspection work before the accident happens. One good 
point about car inspection at the end of the line is that evi
dence can be produced to show that at the end of every trip 
the car is looked over, and if anything is the matter the car 
does not go back into service until repaired. The m9torman 
is not obliged to run a car for a half a day or so until some 
crew comes around with a relief car. 

Mr. Fassett, of Albany, spoke of his method in accidents, 
which is to have the car inspected by a car-house foreman 
who makes a written report \\'hich forms part of the papers 
of the accident case. As the foreman is able to refresh his 
memory from I-:i s written testimony, he makes a better witness 
on the stand. 

Mr. Carver, of Rochester, thought perhaps some of the 
gentlemen present who were running interurbans might be 
interested in the experience he had had with the Rochester
Sodus Bay line, which in certain sections is rough and hilly. 

· The cars on this line weigh from 17 to 18 tons without pas-
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sengers, and are equipped with four GE-67 motors. The 
company has instituted a limited service for three summers 
back, making the round trip of 77 miles in three hours and 
forty minutes, including thirty-two regular stops on the run. 
The average speed, including these stops, is 23 miles an hour 
with a 19 pinion and 65 gear. To this line the company has 
applied trip inspection, and for the last three months not one 
car has been laid up for electrical or mechanical troubles. 

A delegate asked whether trip inspection was considered by 
Mr. Carver a better method of inspection than the practice of 
overhauling a car thoroughly after running a fixed mileage, 
or whether trip inspection is also necessary in addition to the 
mileage overhauling. Mr. Carver replied that the car should 
be overhauled regularly and thoroughly in addition to the 
trip inspection. There is no change in the general method 
of overhauling. The 65 cents extra daily charge mentioned in 
the author's previous paper, due to trip inspection, must be 
figured as the cost of increased reliability in operation. This 
supplementary paper was written to vindicate that expensive 
65 cents a day by showing the decrease in the percentage of 
cripples brought about by trip inspection. 

Mr. Harvie, of Utica, asked why it would not be possible 
to figure out the most economical miieage on which cars 
should be regularly overhauled, and thus simplify the inspec
tion propositiog. 

Mr. Carver thought that theoretically that is all right, but 
it does not work out in practice. 

President Danforth remarked that sight must not be lost 
of the fact that this trip inspection at the end of the line in
cludes sweeping, cleaning windows, etc. Those matters can
not be left to be done every third day or so. Aside from the 
cleaning mentioned commutators and controllers are exam
ined and other parts of the electrical and mechanical ap
paratus looked after. ' 

Mr. Pardee, of Canandaigua, said his old system of clean
ing interurban cars was very unsatisfactory, but he has 
adopted a system of oil cleaning which, though somewhat 
more expensive, gives absolutely clean cars. The car house 
is in the middle of the line, but at the Geneva terminal the 
company has a small pit where cars lay over forty minutes. 
A n inspector and a car cleaner are stationed at this point. 
The inspector makes repairs such as putting on brake shoes, 
replacing broken wheels, tightening loose bolts, and seeing 
generally that all parts are in perfect condition; the conductor 
sweeps out the car and tests all overhead fittings; the motor
man goes over his controller and other electrical apparatus ; 
and the cleaner wipes the outside of the car, polishes metal 
parts and replaces the cuspidors with a clean set. While 
the other car is coming in the cleaner cleans the removed cus
pidors, which are then ready to replace those on the next 
car. Formerly there were some complaints from passengers 
on cars that had been out for seven or eight hours, to th e 
effect that the smoking compartment was filthy, but that 
complp.int has now been eliminated. It is found that the in
spection at the end of the line does away with many serious 
repairs that would otherwise be necessary. This is partic
ularly true of cars in high-speed service, for eve11 a loose bolt 
caught at the end of a trip may save a whole lot of trouble. 

President Danforth asked Mr. Pardee if the two men main
tained at Geneva replace men who otherwise would be re
quired in the main car house. Mr. Pardee said yes, to some 
extent. This method is costing them a little more, but they 
get clean cars where they did not get them before. The 
extra expense amounts to about the time of one car cleaner 
at Geneva, but this is not a serious matter considering the 
results. 

President Danforth then asked for expressions of opinion 

regarding the advisability of issuing interchangeable coupon 
tickets for use on interurban lines in accordance with the 
suggestions made by Mr. Pardee, chairman of the committee 
on interchangeable coupon books. Mr. Peck, of Schenec
tady, said he was in favor of the general scheme, and was 
prepared to recommend his company to use the books. 

Mr. Wilson, of Buffalo, said he had noticed on a very 
cursory examination of the report that it provides for a 
reduced rate, and that the coupons are to be accepted at the 
ticket rate. At that rate his company would be making a 
reduction below its present lowest rate. 

Mr. Pardee explained that the clause in relation to this 
reads as follows: "The conductor will detach, in the pres
ence of the passenger, a sufficient number of coupons at their 
face value to cover the local cash fare on his train, or the local 
one-way ticket fare if same is lower than local cash fare." 
This clause was put in to meet the condition where the cash 
fare is more than the ticket fare. On his own road the one
way tickets are I¼ cents a mile, while the cash fare is 2 cents. 

President Danforth said if it seems necessary, of course, 
the regulations can be amended to suit Mr. Wilson's or any 
other company's conditions. The intention is to sell one-way 
tickets in bulk, such tickets being good on any road for any 
distance by tearing out the coupons necessary to make up the 
fare. Special rules might be placed on the cover of the book 
to cover the use of the tickets on particular lines. There is 
no reason why a general rule should be made to cover all 
cases. It could be specified, for instance, that the coupons 
should be used in a certain manner on the International Rail
way. These coupon books have been found of immense ad
vantage in the Middle West, and have enabled the interurbans 
to take a great deal of business away from the steam railroads. 
They have also attracted the drummer trade, a class of riders 
very profitable to interurban roads. Anything that can be 
done to encourage travel on electric lines ought to be care
fully considered. It seemed to the speaker that , inasmuch as 
this system had been thoroughly tried out and found to work 
sat isfactorily in Ohio, Indiana and Michigan, that the New 
York companies are not taking very great chances in trying 
it in this State. 

It was then moved that the committee be continued and 
that each company now having a copy of the proposed con
tract go over it carefully and advise the committee of the 
results of the examination, either pointing out difficulties or 
advising the committee that this form of contract is satisfac
tory to them, and that the committee prepare a contract cover
ing all cases and send it to the members for signature. The 
motion was seconded and carried. 

President Danforth then brought up the subject of T-rails 
in city streets. Last winter, at the instigation of a vi llage of 
New York State, an attempt was made to prohibit the use of 
T-rails on the public streets. There is some agitation now 
about this prohibiting interurbans desiring to lay track to use 
T-rail in cities and villages. This is due really to the preju
dice against the old center-bearin g T -rail and to some of the 
abominable track work done in the past with T-rails. No 
one would uphold the use of any kind of rails on the street 
which are dangerous to vehicles. The association and its 
imjividual members should make the public acquainted with 
the fact that with proper T-rail construction it is possible to 
maintain a better-looking street and a safer road for vehicles. 
This T-rail construction is not an experiment. It has been 
thoroughly demonstrated in the \Vest in some very large 
cities that a Shanghai T-rail laid in the street with the pave
ment properly laid presents less obstruction to vehicles than 
any of the grooved rails. Many will doubt this unless they 
have seen it , but the wagon tires do not remain in a groove 
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and the wheels may be turned easily in a nd out, which is not 
true of grooved rails of the ordi¥ry girder type. One of the 
companies in this State has been discussing this question 
wit h the city authorities for months, and the company turned 
to the Middle ·west for assistance in backing up its arguments 
in favo r of T-rail in brick-paved streets. It has been found 
in Minneapoli s, St. Paul, Milwaukee, Indianapolis and other 
large cities using T-rails, that this construction gives easier 
riding for both cars or carriages. The speaker suggested that 
in discussing this subject with the local authorities the mem
bers take pains to explain that the T-rail, like any other, can 
be an obstruction if the pavement is not properly maintained. 
In New York State the cost of maintaining the pavement is 
generally borne by the railway. The responsibility for see
ing that it is kept in condition lies with the municipal officers, 
hut it costs the taxpayer nothing. 

Mr. French, of Utica, said on their system they are plan
ning to lay a 7-in., 91-lb. Pennsylvania T-rail on Genesee 
street, the principal thoroughfare, and one therefore carry
ing heavy traffic. The company had this pnvilege because 
the original franchise was granted by a village outside the 
city, and the company has the right to lay T-rail under this 
old franchise. The tracks are to be laid in concrete with tie
rods, and the Arthur hump-block is to be used. There is 
no objection to this construction as compared with gi rder 
rail. T he company also expects to lay in the village of Hart
ford an 80-lb. T-rail, concreting the track thi s year and pav
ing next year. 

At this point C. R. Barnes, engineer of the New York State 
Railroad Commissio n, entered the convention hall and was 
invited to address the meeting. 

ADDRESS BY MR. BARNES 

"I do not know of anything that I could present to you that 
would be new to you. You gentlemen are paying such close 
attention to details of construction, maintenance and opera
tion that my position after a while will be a sinecure. There 
is, however, one matter in reference to which we have re
ceived numerous complaints; that is with reference to the 
height of car steps. These complaints have been referred 
to me during the past year , and I have reported to the com
mission that in my judgment it was a matter which no doubt 
would receiye the attention of the Street Railway Association 
of the State of New York, and that it was a better way to tell 
them than to report or act upon individual complaints. That 
course· has ,been pursued by the commission. I suggested to 
them that I would bring the matter to the attention of the 
State convention. I think the action by your body would be 
in the line of benefit to the members of the association and 
convenience to the public. A step 17 ins. or 19 ins. high is 
really too high for old and infirm people. It adds to their 
discomfort and your accident accou nt. I would like to see 
some action taken by your convention proposing the appoint
ment of a committee to consider the matter and bring about, 
if possible, some uniformity in that direction. Gentlemen, I 
thank you ,again fo r your kind invitation to address you and 
the pleasure I have had in attending this convention." (Ap
plause.) 

In line with the suggestion made by Mr. Barnes, a motion 
was made and carried that the president appoint a committee 
of three to study and report on the proper height of steps for 
local and interurban cars, and present it s report at the next 
quarterly meeting. 

The report of the nominating committee was then received, 
and the following officers were unanimously elected for the 
ensuing year. P resident, J. 1\J. Shannahan, of Gloversville; 

first vice-president, T. W. Wilson, of Buffalo; second vice
president, E. S. Fassett, of A lbany; treasurer, H. M. Beards
ley, of Elmira; secretary, C. B. Fairchild, Jr. , of Kew York 
City; executive committee, the officers and Oren Root, Jr., of 
New York City; W. H. Pouch, of Newburg ; C. D. Beebe, of 
Syracuse, and C. Gordon Reel, of Kingston. 

Before adjournment Mr. Allen, of Utica, called attention to 
the fact that B. B. Nostrand, Jr., who had been a member of 
the/ executive committee since 1902, was retiring from active 
business for a period of rest. Mr. Allen spoke feelingly of 
the ·regard and esteem in which Mr. N ostq.rid was held by his 
associates on the executive committee and by all the members 
of the association, and moved that there be spread upon the 
minutes a resolution properly acknowledging these senti
ments. The motion was carried by a rising vote, and the 
president appointed a committee, consisting of Messrs. Allen, 

,Wilson and Root, to draft suitable resolutions. Mr. Nos
trand in a few fitting remarks expressed his deep satisfaction 
and appreciation of the action taken by the convention, and 
said, although he was severing his connection with the 
active work of the association, he would esteem it a privilege 
to show his interest in that work by becoming an associate 
member. 

The convention then adjourned . 

•• ., 
CLEVELAND'S THREE-CENT FARE COMPANY 

Interest is evidenced in Cleveland over the _ prospectus and 
financing plan of the Forest City Railway Company, the so
called three-cent-fare company. The authorized capitaliza
tion is $2,000,000 6 per cent cumulative stock, of which 
$750,000 is to be sold immediately for lines in contemplation. 
The stock is offered to the public at 90. The property has 
been leased to the Municipal Traction Company and, accord
ing to the prospectus, no bonds or preferred stock can be 
issued. It states that the company has a twenty-year fran
chise for 13 miles of double track, including two miles of free 
territory in the heart of the city. Under the terms of the lease 
the Municipal Company guarantees stockholders of the For
est City Company 6 per cent on the cumulative stock. The 
Municipal Company is required to devote all surplus earnings, 
above operating expenses and dividends, to the extension of the 
service or acquiring the stock of the Forest City Company. 
Appended to the prospectus is a statement of A. B. Dupont. 
who is to manage the new company. He says that the cost 
of construction of 13.6 miles at $50,000 a mile, including over
head equipment and power, will be $680,000, and that the 
wards traversed by the proposed lines have a population of 
124,506, which at the same rate of earnings per capita shown 
by the Cleveland Electric would earn $1,342,175. Assuming 
no increase in business, and dividing the earnings with the 
other company on a mileage basis, the earnings of the Forest 
City Company would be $384,000 a year. It is assumed that 
if the Cleveland Electric meets the competition it would cost 
the Forest City 25 per cent of its earnings, reducing them t0 
$288,000. Figuring operating expenses at 70 ver cent, which 
would leave 30 per cent for net earnings, the profits would 
be $86,400, or 1 l .¼ per cent on $750,000, the cost of the road. 

Cleveland financial people find many weak points in the 
new company's argument. The company compares its earn
ings with those of the Cleveland Electric, yet under the terms 
of its franchise it can receive only 3 cents per passenger, 
while the Cleveland Electric has been getting something like 
4¾ cents. In the matter of extensions and betterments; the· 
new company will have to pay 6 per cent on its stock. while 
other comp2nies are obtainirtg new money by the sale of 
new bonds at 5 per cent and in many cases 4_¼ per cent. 
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Students of the Cleveland situation believe that the company 
cannot earn its operating expenses and allow for depreciation, 
let alone paying 6 per cent dividend. The situation has been 
analyzed by a well-known traction expert in this way: The 
first ten miles of the new company's track, which it is stated 
will be placed in operation in the near future, will cost $500,-
000, according to the figures. Interest on this at 6 per cent 
is $30,000. At 3 cents per passenger it will take 1,000,000 
passengers to pay the increased charges, or 2740 passengers 
a day. If cars are operated on five-minute headway, or twice 
as often as outlined in th e prospectus, for eighteen !fours a 
day, this make 24 trips per hour, or 432 trips per day. Thus 
the line must carry 6 1-3 passengers per trip to pay the in
terest charges. Figuring the depreciation at another 6 per 
cent, it mea ns 12 2-3 fares to pay 
interest and depreciation. The 432 
trips per day make a total of 2160 
car-miles per day, and at 13 cents 
per car-mile, the operating ex
penses for the line will be $280.80 
per day, and to raise this sum at 3 
cents per passenger requires 9630 
passengers, or 2 I¾ passengers per 
trip , to pay operating expenses. 
Adding to this the passengers 
neces,sary to pay fo r interest and 
depreciation gives a total of 34 1-3 
fares to be collected on each trip to 
pay operating expenses, deprecia
tions and interest. Four hundred 
and thirty-two trips per day with 
:_,_ n average of 34 paying passengers 
means a total of 14,688 passengers 
per day, or 5,361,120 passengers 
per year , necessary to be carried on 
ten miles of single tracl:. 

not up to the average 'of the Cleveland E lectric system as re
gards population ; hence it is believed by the majority of 
conservative Cleveland people that the new line has little 
chance of earning enough to pay its interest charges. 

•• 
A GASOLINE STREET CAR 

In view of th e present activity in developing gasoline cars 
fo r interurban work, it is not surprising to learn that like 
effort s are being made in the street railway fi eld. Outs ide 
of the U nited States and Canada there are still a large num
ber of horse tramways, notably in the Southern hemisphere, 
which would like to u se mechanical power, but cannot afford 

:St r eet Jiailwc111 Jv11.n1 al Comparing th ese fi gures with the 
business of the old company: The 
entire system of 250 miles of single 

ELEVATIONS AND PLAN OF GASOLINE STREET CAR 

track carries about 100,000,000 passengers per year, or about 
400,000 per mile of t rack. Thus on the average ten miles of 

the cost of elect rifi cation. To meet th is condition the Scot-
tish Motor E ng ineering Company, L td., of E dinburgh, has 
constructed a self-propelled car of the gasoline type, one of 
which ran on the P erth t ramway fo r some time. It is re
ported to have been a great success from a mecha nical stand
point, but as it had to compete with a number of horse cars 
drawn on the same line it did not have a fa ir opportunity to 
develop it s highest capabilities. However, with the 24-hp 

SIDE VlEW, SH OWING THE LOCATION OF THE DRl VING MECHANISM 

track the Cleveland E lectric carries 4,000,000 passengers per 
year, whereas, as shown, the new company with 3-cent fare · 
must · carry 5,361. r20 passengers per year to pay expenses, 
depreciation a nd interest. 

The route of th e company is an indirect one a nd is probably 

engine used it was possible to operate at 15 miles an hour 
with a full load. 

The car is of t he <louble-deck type, caJ_Jabl e of carrying 
fo rty to fifty passengers. T he length over th e body proper 
is r 3 ft. I in.; width , 6 ft., and height from the floor to the 
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center of the roof, 6 ft. 8 ins. The platforms are each 5 ft. 
long. The weight of the empty car is from four to five 
tons, and it is capable of ascending a grade of r in 15 with 
full load. The motive power consists of a 24-hp to 30-hp 
four-cylinder engine mounted on a steel frame and firmly 
held in position by the bed-plate. The power is transmitted 
by means of a large diameter friction clutch, thence through 
a special compound starting gear and suitable gearing to the 
axles, no chains being employed. This gearing is fitted into 
a strong cast-iron frame, which is also secured to the steel 
framing and linable to the motor, the steel frame being bolted 
to the ends and sides of the car. 

It will be seen from the accompanying drawings that the 
operating machinery for the car is so simple in con
struction that it can be manipulated by a novice or 
ordinary tram driver. The manufacturer simply fits a 
four-cylinder engine of 24 hp of the ordinary type 
as would be fitted to an automobile, but not running 
at so great a speed, with a direct drive from the fly
wheel instead of by cone clutch to the gear box. 
The gear box is merely a drum held up with a pair 
of shoes drawn tight with a lever from the front of 
tlie car. Pulling this lever over tightf ns the shoes 
on the drum and holds it so as to allow the internal 
gear to work and act as a driver, and by pulling it 
further over it brings in a second action and releases 
the shoes and allows the gear to drive direct from the 
engine. This is for forward motion. In stopping 
the drum it is only necessary to switch the lever back 
and the whole is disconnected. 

To drive the car backward the driver disconnects 
his handle and takes it to the other end of the 
vehicle, and performs the same operation over again by a 
lever running on the then forward end of the car. As will 
be seen on the plan, from the gear box to the drive of the 
wheels spur pinions are used. one wheel being in mesh with 

AN INTERESTING TROLLEY WHEEL 

A trolley wheel said to be distinct from any other in use is 
being made by the Keystone Steel Company, of Sebring, Ohio, 
its unusual feature being that it is composed of a metallic and 
chemical alloy whose base is iron. The formula is a secret 
with this company, and it is claimed that it imparts to the 
metal a magnetic quality which renders it equal to copper as a 
conductor of electricity. It is claimed that the metal is pos
sessed of a smoothness and uniformity of grain which elimi
nates arcing and a consequent wasting of current, and unde
sirable heating of the wheel and wire. It is said that the 
wheel is but a trifle harder than the ordinary brass wheel, and 

SIDE VIEW AND SECTION OF TROLLEY WHEEL 

that there is no excessive wear on the trolley wire. It is 
cast solid without spokes, which renders possible the use of 
a larger oil reservoir than an ordinary brass wheel, and the 
statement is made that it will require only about one-fourth as 

LAYOUT OF GASO LI NE APPE RAT US, BRAKE CONNECTI ONS AND OTHER OPERATING DETA ILS 

the pinion from one end of the car and the second one from 
the reverse end of the car which forms the reverse drive. 

The consumption of fuel, with full load of passengers, is 
on an average fo r a day's run, say 70 to roo miles, about o~ 
gallon for 8 to 9 miles, with a gradient of not more than r to 
8. The general running costs of a vehicle of this description, 
including motorman and conductor, fuel consumption, lubri
cat ing oil. storage, cleaning, and general running repairs, 
would be approximately 18 cents per mile. 

much lubrication as the ordinary wheel. The wearing surface 
is thicker than in the brass wheel, to give increased life. Or
dinary graphite bushings with standard axks are used. 

The Stark Electric Railway of Alliance, Ohio, has been 
using these wheels with satisfactory results for the past eight 
months, and now has all its cars equipped with them and uses 
them exclusively. General Mowrey, of tl:is company, states 
that the wheels are averaging 4000 miles undet Sf'vere service, 
and that so far as he can see they answer all the requirements. 
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NEW LIMITED SERVICE FOR LAKE SHORE ELECTRIC 

The Lake Shore Electric Railway has experienced such a 
tremen<lous growth in its limited business from Cleveland to 
Toledo that it has not only increased the number of trains 
from three to five a day each way, but since June 15 it has 
operated the cars in trains. This was made possible by the 
recent delivery of five very fine cars built by the Niles Car 

6 
----31.'...l ½-" -------

empire type. The seats are Hale & Kilburn high head roh 
upholstered in leather. The toilet rooms are finished with 
white tile. The cars are fitted with Van Dorn draw-bars and 
couplers, enabling them to take a 35-ft. radius curve in trains. 
They have N ichols-Lintern air sanders, and are heated with 
Radiant hot-water heaters. They are mounted on Baldwin · 
Locomotive Company's high-speed interurban M. C. R. 
trucks, fitted with Standard forged and rolled steel wheels 

General.Dimension, 
Length over Buffers 50' 11" 

" End Pl~tes 40' " 
" VesV.bules 4!1 1 

Centers of Trucks 28' " 
" \Vheel Base 

'\Vidlh over all s' " 
" Panels &' 4" 

H eight of Body 9 ,1.• 

!' over n.11 of_Oody l ::/ e' 
---- 49~!1-" ------- Trolley Board 12 11,.. 

- ----- ---50.!..11-"------ - Street Ry .Journal 
- - ---2~ 0~€!' Drawbars 

ELEVATION, E N D VI E W AND P L AN OF LIMI T ED SERVI CE CAR FO R T H E LA K E SH O R E ELECTRI C RA I L W AY 

& Manufacturing Company, which are especially designed for 
train operation. The half-tone illustration herewith shows 
five of the cars as recently delivered to the company on their 
own wheels. Five more of these cars will be delivered by 
the same manufacturer within the next thirty days. 

37¼ ins. in diameter. The axles are 6 ins. diameter , and the 
gears are solid 5,½-in. face. E ach car is fitt ed with tour 
Westinghouse N o. 121 motors developing 85 hp, and is con
trolled by the Type M automatic feed, and they have Vv ,~st 
inghouse train-control air brakes and Peacock emergenc_ 

A TRAIN OF CARS ON TH E L AK E SHO R E E LECTRIC RAILWAY 

The cars are 52 ft. over all, 40 ft . over corner-posts, and 
8 ft . 7 ins. ex treme width. The other important dimensions 
dre shown on the accompanying drawing. ln order to give 
extreme seating capacity, the baggage compartment was 
elimii:iated in the new car, but it is probable that they will be 
run in trains with some of the present equipment which 
have baggage compartments. The cars have Pullman shaped 
windows, with gothic and deck sash glazed with cathedral 
art glass. The interior finish is of cherry, the main panels 
having borders i:il:ii rl ,vith white holly, the ceiling of semi-

brakes. An interesting feature is th e use of the Lintern Car 
Signal Company's system of classification and marker lamp~
on both ends. These are operated in connection with 
storage battery which is also connected to two circuits r 1 

lamps in the cars, thus holding up the illumination when the' 
trolley is off. 

The train operation was t est ed out last week by General 
Manager F. J. Stout, representatives of the \i\T estinghouse 
and General E lectric Compani es, and officials of the road. 
The train reached a maximum speed of 71 m. p. h. for 
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several miles, and it is believed that it will be possible to 
reduce the through schedule between Cleveland and Toledo 
to four hours without difficulty. 

•• 
IMPREGNATING FIELD AND ARMATURE WINDINGS 

The scheme of impreg nating coils by means of a vacuum 
process, which has been adopted by several of the lar ge 
electrical machinery manufacturers, is 110\'1 being taken up by 
the manufacturers of repair parts. 

hhe Dittrick & Jordan Company, of Cleveland, has recently 
installed an up-to-date outfit built by J P. Devine Co., of 
Buffalo, operating under the Passburg patents.' The outfit 
consists of two wrought-iron, air-tight tanks, one of them 
the vacuum chamber and the other the li~uid tank. The 
coils are placed in the vacuum chamber, the field coils being 

VA CUUM IMPREGNATI NG OUTFIT IN SHOPS OF DITTRICK & 
JORDAN COMPANY 

piled on a table, and the armature coils suspended from hooks. 
A combined vacuum and air pun1p exhausts the air from the 
vacuum tank, dra,ving with it all moisture contained in the 
air and in the materials used in the makeup of the coils. The 
moisture passes through a condenser and is drained off in the 
form of water. After the air is exhausted, the action of the 
pump is reversed an d air is forced into the liquid tank at a high 
pressure, thus fo rcing the compound into the vacuum chamber 
and impregnating all parts of the coils. The vacuum tank 
has an observation glass, so that the amount of compound 
in the chamber can be seen. There is a thermometer showing 
the temperature of the compound, and a double-action gage 
showing the vacuum and the air pressure. 

The coils are kept under vacuum pressure for a period of 
two hours or more, according to the winding of th e coil, and 
under air pressure for a period of one· hour or more. The air 
pressure is then reduced to a low pressure, the valve between 

the tanks is opened, and the compound is forced back to the 
liquid tank. The valve is then closed and the coils are left 
in the vacuum tank for half an hour to drip. 

The outfit differs from similar outfits in that the two tanks 
have circular coils around the interior, in which live steam is 
circulated, thereby keeping a uniform temperature through
out. 

The Dittrick & Jordan Company is using a solid compound 
having a melting point of from 280 to 300 degrees, and it 
is claimed that this is the only type of apparatus that will use 
the solid compound. ·The advantage claimed for the solid 
compound is that it requires a much higher degree of heat to · 
melt it and there is less liability of the insulation running 
through the overheating of a motor while in use. It is 
claimed that coils made by this process will give two or three 
times the life of coils made by the old dipped process. As the 
coils are rendered practically solid, there is no chance for 
the sl ipping of wires, and the fact that the air and moisture 
are removed gives the best condition for the radiation of heat. 

In the future the Dittrick & Jordan Company will follow 
the plan of cutting open one coil out of each lot as it goes 
through the process in order to insure that the impregnation 
is perfect. The fact that the impregnating compound enters 
the vacuum chamber without brea!<ing the vacuum eliminates, 
it is claimed, any possibility of the dried coils absorbing moist
ure, as was the case in the old method of drying and impreg
nating in bake ovens and dip tanks. 

The new outfit was tested recently and about twenty promi
nent city and interurban men from Cleveland and vicinity 
were present at the demonstration, and were entertained by 
the Dittrick & Jordan Company . 

•• 
WESTINGHOUSE NO. 119 RAILWAY MOTOR 

The Westinghouse Electric & Manufacturing Company has 
recently brought out a new direct-current motor, under the 
trade name of No. I 19. This motor has a normal rating, 
under the normal conditions, of 125 hp at 550 volts. With 
stops every 1 ¼ to 2 miles, a double No. I 19 equipment has 
sufficient capacity for the operation of a car measuring 40 ft. 
to 50 ft. over all and weighing approximately 40,000 lbs. , 
without equipment or load, over a level track at a schedule 
speed of about 30 to 32 m. p. h., and should develop a max
imum speed of 43 m. p. h. Under similar conditions a corre
sponding four-motor equipment should easily maintain a 
schedule speed of 32 to 36 m. p. h. with a car weighing ap
proximately 50,000 lbs., without equipment or load, and 
should develop a maximum running speed of 50 m. p. h. 
These conditions are based on a gear reduction of 24-in. to 
51-in. and 33-in. wheels. 

The frame is of cast steel in two parts, split at an angle of 
45 deg. with the horizontal. and is so supported on the axle 
that most of the weight is borne by the solid casting and not 
by bolts. A large opening in the frame over the commutator, 
extending well down over the axle, provides easy access to 
the brushes and brush holders, and makes inspection possible 
from a pit. The clearance between armature and field coils 
may be inspected from a hole in the rear end bell and an 
opening under the commutator. Nose suspension with safety 
·Jugs is employed. 

The bearing for the armature shaft at the commutator end 
is 3¾ ins. x 7 ins., and at the pinion end is 4 ins. x IO ins. 
The axle bearings are II¾ ins. long and may be made for any 
shaft diameter not exceeding 6 ins. The caps are split at 
an angle of 35 deg. with the perpendicular, so that the weight 
of the motor is carried almost entirely by the portions of the 
frame which extend over the axle, and the cap bolts are re-
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lieved of heavy strains. Oil and waste lubrication is provided 
for all bearings. The complete armature is 17 ins. in diame
ter. The total air gap between armature and poles ts 
7-16 in. 

The commutator has 185 bars. It measures 14y;i ins. in 
diameter, is 6 23-32 ins. in length, and provides a wearing 
depth of approximately one inch. The brush holders carry 
three ¼-in. x 2-in. carbons. Gear ratios of from 17 :58 to 

, 24 :51 may be employed. 
The weights of the No. 119 motor are approximately as 

follows: Armature alone, 1340 lbs.; motor alone, 4175 lbs.; 
motor complete with gears and gear case, 4600 lbs.; double 
equipment with motors, two controllers and electrical details, 
10,900 lbs.; quadruple equipment with motors, two controll
ers and electrical details, 21,080 lbs. 

•• 
THE OHIO RIVER ELECTRIC RAILWAY SYSTEM AND ITS 

NEW EQUIPMENT 

The Ohio River Electric Railway and Power Company 
operates 12 miles of street railway, extending from Middle
port, through Pomeroy, Minersville and Syracuse to Racine, 
Ohio, paralle:ing the banks of the Ohio River with the towns 
of Clifton, Mason, Hartford, New Haven 
and Graham, W. Va., on the opposite side; 
serving a direct population of 16,000, with 
a contiguous territory of 10,000 additional. 
A unique feature of these towns is that 
the various corporation lines almost join 
one another, making it practically one 
little city the entire distance. The line 
occupies the well-known Pomeroy Bend, 
situated in the heart of the beautiful Ohio 
valley, bordered by precipitous cliffs on 
one side of the river and sloping hills on 
the other, presenting a panorama of scenic 
beauty rarely surpassed. The half-tone 
strikingly illustrates the natural beauties 
of Pomeroy. The city is in the center of one of the 
largest salt, bromine and calcium producin~ districts 
in America; along the lines of the street railway com-

advancing the commercial interests of the community it 
serves, and has produced in that section an era of prosperity 
previously unknown. Much attention has been devoted to 
the development of carload freight business, which has proved 
to be a very profitable source of revenue. Last year 1934 
carloads were moved on its lines by a 17-ton electric loco
motive with a draw-bar pull of 4000 lbs., fro m or to the 
Hocking Valley Railway Company. In addition there is 
much local and way freight carried to and from all points on 
the line. This branch. of the business offers almost unlimited 
possibilities, and its present growth is confined only to the 
limit of car service obtainable. A n electric locomotive is 
shown in one of the illustrations, pulling a t rain of cars out 
of one of the industrial sidings. A five-car passenger sched
ule is operated with a twenty-minute service between Middle
port, Pomeroy and Minersville, through cars run ning to 
Syracuse and Racine every hour. In 1905, 911 ,971 passen
gers were carried, and if the present ratio of increase is main
tained the number of passengers carried t his year will far 
exceed one million. The power house is located in Pomeroy 
near the mouth of a coal mine, giving the advantage of very 
cheap fuel. All machinery is built in duplicate. A 500-volt 
d. c. system is employed, with ample feeders ex tending in 
either direction. The company also does all the municipal 

P ASSENGER AN D BAGGA GE CO MBI NATION CA R 

and commercial lighting in Pomeroy, which ts operated by 
an a. c. system from the same power house. 

Aside from the cars now being delivered by the J. G. Brill 

PAN ORAMIC VIEW OF POMEROY, AS SEEN FROM TH E OHIO RIVER 

pany are extensive coal mining properties, tapping the 
largest undeveloped body of bituminous coal in the State of 
Ohio. The road was built in 1900, since which time its 
business has steadily increased; it has been a potent factor in 

Company, eleven cars comprise the rolling-stock equipment 
for passenger service, all of which are frequently pressed 
into use during the summer months. E ight of these cars are 
of the Brill make, six being t en-bench open s4mm~r cars 
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mounted on No. 21-E t rucks for 27-hp motors, and two closed 
r i:nbination passenger and baggage cars mounted on "Eu
reka" maximum traction trucks fo r 35-hp motors. An ex
tension of 1_¼ miles is being built from the present Middle
port terminus cf the line, passing Fair View Park and on to 
H obson, Ohio, the junction point of the Hocking Valley & 
Kanawha and Michigan Railways, and where is located the 

INTERIOR VIEW, SHOWING PASSENGE R COMPARTM~NT 

large K. & ~1. shops. This will serve a large number of 
shop men, train crews and train passengers, and will also 
handle the U nited States mails and express business, making 
it the best revenue producer of any single mile of the road. 
T he new cars will at present be placed on the through ser
vice between Middleport and Racine, but after the completion 
of the Hobson extension it is contemplated to operate them 
hourly between Hobson and Syracuse, which is the most 

features of storing the sash in the roof pockets, which has 
not frequently been alluded to, is that the glass is not liable to 
be broken. Attention is directed to the bright and attractive 
interior and the wide aisle and commodious seats. The ex
terior width of the car is but 8 ft. 2 ins., while the interior 
width, measured between the side linings, is 7 ft. IO ins., 
allowing the seats to be 35 ins. long and the aisle 22 ins. wide. 
The seats are of the builders' manufacture, and have push
over backs with corner grabhandles. Folding seats in the 
baggage compartment accommodate smokers when the com
partment is not filled wi.th baggage. The length of the car 
over the bodies is 31 ft. 8 ins., and over the vestibules 41 ft. 
4 ins. 

•• 
SAN FRANCISCO NOTES ' 

The most interesting event of the week ending June 23 in 
San Francisco was the successful inauguration on June 21 
of cable car service on the Geary Street Railway. The road 
passed through the earthquake and fire with very good for
tune. Whereas the cable of the California Street road, rest
ing on its pulleys 18 ins. below the surface of the street, 
was melted in places by the intense heat, the grease was not 
even melted from the Geary Street cable at any point in the 
burned district. On the Tuesday preceding the opening the 
cable was run through the slot and carefully examined as it 
passed over the drums in the power house, and was found 
to be intact and in good shape, barring an accumulation of 
dirt that had sifted into the slot. The company also found 
that at no place had the conduit suffered from the earthquake 
and fire, although the slot rails at places in the burned district 
were badly warped. The cars have been well patronized, and 
although, as previously, no transfers are given with other 
lines, the line relieves considerably the congestion of traffic 
on the electric lines of the United Railroads. In resuming 

operations with its cable cars the 
Geary Street road has found trou
ble only at one point, and that is 

T \ 
at the outer end of the line. Here
tofore the cars have turned into 
Fulton Street at Fifth Avenue and 
continued out Fulton Street to the 
Chutes, using the cable of the Mc
Allister Street line for several 
blocks on the latter street. As the 
McAllister Street cable 1s no 
longer running, the Geary Street 
cars can be operated only as far as 
Fifth A venue and Fulton Street, 
and must be switched at the outer 
terminus by horses. As a tem
porary makeshift, however, the ar
rangement works satisfactorily. 

ELECTRIC LOCOMOTIVE HAULING A FREIGHT TRAIN ON THE OHIO RIVE R 
ELECTRIC RAILWAY SYSTEM 

The management of the Cali
fornia Street Railway expects to 

densely populated district on the line, and the present twenty
minute service will be extended to Syracuse. 

The type of car illustrated is well suited to the form of 
interurban service in which passengers are carried compara
tively short distances and enter and leave the car from the 
roadside. The short-base equalized trucks on which the cars 
~re mounted carry the bodies low and at the same time are 
capable of 35 miles per hour. In the illustration a number of 
the windows at the rear of the car are raised into the roof 
pockets, giving a good idea of the openness when all the win
lows are raised for summer service. One of the excellent 

have a portion of the system run
ning by A ug. r. Since the day of the fire the em
ployees of the company have been working on the ruins, 
and most of the wreckage has been cleared away and 
the machine shops, 45 ft. x 100 ft., are again in work
ing order. An inspection shows that the heavy driv
ing wheels are in good condition. Other portions of the 
machinery are warped, but it is believed they can be repaired. 
Should they be beyond repair an order for new machinery 
will have to be placed and a new plant constructed. It will 
be a year and a half before the line can be operated by its own 
power, should this be found necessary. The company lost 
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fifty-two cars, all that were owned by the road. An order for 
twenty new ones, to be built on the same lines as the old, 
has already been placed with an Eastern concern, and these 
will be ready when needed. The cables of both the California 
Street and the Hyde Street systems were destroyed, but new 
ones are available. Work on the O'Farrell, Jones and Hyde 
Streets line will not be undertaken until the California Street 
line is in operation. 

The new cars which the United Railroads has just received 
will soon be ready for operation. They are of the suburban 
type, 45 ft. in length, and entirely closed, and are an olive 
green in color. They were sent on by the Chicago City 
Railroa,d Company as soon as they learned that the San 
Francisco system would need the equipment. 

The United Railroads has placed an order with the General 
Electric Company for twenty-five 4-motor, 40-hp equipments; 
fifteen 4-motor, 50-hp equipments, and ten 4-motor, 75-hp 
equipments, all to be supplied with the flexible Sprague-Gen
eral Electric system of multiple-unit control. 

The general offices of the United Railroads have been 
moved from the Turk and Fillmore car house to the car house 
at Oak and Broderick Streets. \Vith the exception of the 
master mechanic, who is still located at the Geneva Avenue 
car house, and the chief electrician and chief engineer of 
motive power, who will continue to have their offices at 
Turk and Fillmore Streets, all of the officers and departments 
of the company are now permanently located at Oak and 
Broderick Streets, and will probably remain there for the 
next year or two, or until suitable quarters of a permanent 
character can be provided .in some modern building in the 
down-town section. 

---•♦----

A FOLDING TRAP FOR VESTIBULES 

A short account was published in the issue of June 23 of 
the exhibit of the Filion folding trap at the exhibit of the 

treadle. As the parts are hinged there is a tendency to 
crush any ice which may form on the lower side of the trap. 

TRAP F C LDED BEHIND VESTIBULE 
DOOR 

When the door is 
open the two parts 
fold behind it so as 
to offer no ob
struction to egress 
from the car. The 
trap is also ar
ranged to be raised 
by a lever between 
the cars if desired. 
It is covered in the 
usual way with 
rubber, and the 
edges are bound 
with brass. The 
trap ha s b e e n 
adopted by some 
eight or ten steam 
railroad c o m p a
nies, including the 
Canadian Pacific 
Railway, and is 
b e i n g manufac

tured by the V. 0 . Lawrence Company, of Philadelphia. 
-----♦,.._ __ _ 

MOTOR CARS TO BE SUPPLIED FOR THE ERIE RAIL
ROAD•s ELECTRICAL DIVISION BETWEEN 

ROCHESTER AND MT. MORRIS. N. Y. 

The Erie Railroad has ordered from the St. Louis Car Com
pany a number of straight passenger motor cars to be used 
on the 35-mile division to be electrified between Rochester 
and Mt. Morris,.N. Y. These cars will be 40 ft. long over the 
body, 49 ft. 10 ins. long over the vestibules, and 51 ft. 4 ins. 
over all; heigbt of the car from the top of the rail to the top 

TRAP DOWN RAISIN G TRAP TRAP PARTLY UP AND FOLDED 

Master Car Builders and Master Mechanics at Philadelphia. 
The accompanying illustrations, however, will make the con
struction of the trap and its method of operation more clear. 
As will be seen, the trap is in two triangular pieces, hinged 
together. The outer piece is also hinged to the door and 
the inner piece to the side of the car. The trap opens and 
closes with the door by the pressure of the foot upon a 

of the roof, 13 ft. 4 ins. The cars will be mounted on the 
car builders' No. 61 trucks, with 34-in. diameter wheels. In 
addition to the passenger cars there will also be one com
bination passenger and baggage car and four combination 
passenger and smoking cars. Further details and drawings 
of the passenger car will be published in the next issue of the 
STREET RAILWAY JOURNAL. 
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LONDON LETTER 

(From Our Reg ular Correspondent.) 

The eleYenth annual convention of the Incorporated Municipal 
Electrical Association was duly held during the month in Lon
don , although the fir st m eeting was held at Kingston-on-Thames, 
the president of th e association this year being J. E. Edgcome, 
electrical engineer of that town. The headquarters of the asso
ciation were , however, at the Great Central Hotel, London, and 
the convention was even more largely attended than usual, an 
especially large number of ladies being present. The first meeting 
was held at the Royal County Theatre, Kingston-upon-Thames, 
where delegates and their friend s were welcomed by the Mayor, 
Councillor H. C. Minnitt, J. P., after which the presidential ad
dress was . delivered by J. E. Edgcome. A most excellent paper 
was then read on the subject ·of steam turbines, profusely illus
trated by lantern-slides, by Sydney Baynes, chief electrical en
gineer of St. Pancras, London. Luncheon was served at I 

o'clock at Nuthall's, Ltd. , after which steam launches were pro
vided for a delightful trip on the River Thames. First of all, the 
launches proceeded down the river, via Teddington and Twick
enham to Richmond, where, by kind permission of the Thames 
Conservancy, the working of the special lock and weir were in.
spected, the visitors very happily arriving just at the moment· 
when it was necessary to lower the weir. The party then pro
ceeded up the river past Kingston-upon-Thames to East Molesey, 
where tea was served, after which a short, but interesting visit 
was made to Hampton Court Palace, which, by special permission 
of His Maj esty's Office of W orks, was kept open until late in the 
evening. A photograph was taken of the party in the courtyard, 
after which the return was made in the evening to Kingston, from 
which point a special train took the guests back to London. On 
the next day th e meeting was h eld at the Hotel Great Central, 
and papers were read by S. E. Fedden, chief electrical engineer, 
Sheffield, and H . Collings Bishop, chief electrical engineer, New
port, Mon., on "The Commercial Development of Electricity 
Undertaking," and J. F. C. Snell, chief electrical engineer, Sun
derland, on "Relative Economies of Electric Supply from Small 
Local Stations and from Power Companies," after which an ad
journment was made for luncheon in the hotel. In the afternoon 
conveyances were supplied and the whole party departed to visit 
the power station of the Underground Electric Railway Com
pany of London, at Lots Road, Chelsea, which was thrown open 
for inspection by the permission of J. R. Chapman, general man
ager and chief engineer. This particular station, at present per
haps the most important and interesting station in Great Britain, 
elicited the great interest of the delegates, the working of the tur
bines posse,,s ing special interest. Afterward the power station of 
the London United Tramways, Ltd., at Chiswick, was visited by 
the permission of Sir Clifton Robinson, managing director and 
engineer. The next forenoon was devoted to the annual general 
meeting, and also a special general meeting. After luncheon, 
conveyances were provided for a visit to the power station of the 
Charing Cross, West End & City Electric Supply Company, by 
permission of W. H. Patchell, engineer-in-chief. This station 
also elicited a great deal of interest, owing to its being one of 
the most modern of the electrical supply stations in London. 

The association's annual dinner, which was largely attended, 
was as usual an entire success. On the final day of the meeting 
the following papers were presented: "Live Steam-Heat Feed 
Water; its Effect on the Output and Efficiency of Steam 
Boilers," by G. Wilkinson, chief electrical engineer, Harrogate; 
"Th e Efficiency of Steam Plant." by W. H. Vignoles, chief elec
trical engin eer, Grimsby; and "The Supply of Power to Tram
ways from Small Stations," by S. J. Watson, chief electrical en
gineer, Bury. After luncheon a visit was made to the new power 
house of the London County Council at Greenwich, which is 
fully described elsewhere in this issue. On Saturday, an arrange
ment had been m ade with the director of the National Physical 
Laboratory, Bushy House, so that members of the association 
might visit the laboratory, and of this advantage was largely taken. 
In the afternoon, invitations had been issued to all members to 
attend the Kingston, Surbiton and District Life-Boat Saturday 
Fund Carnival and Water Sports, tickets h aving been issued for 
admission to the A lbany Club Lawn. A most enjoyable afternoon 
was spent , and the thanks of all of the delegates were heartily ex
tended to Mr. Edgcome fo r having provided in connection with 
the meetings of the convention so m any delightful entertain
ments, at this season of the year Old Father Thames looking his 
very best, and provided a joy all his own. 

As some return for th e conrtesy extended to the In stitution of 

Electrical Engineers on several visits to the Continent, and the 
visit to the United States a year or two ago, elaborate prepara
tions have been made this year to provide interesting and pleas
ant entertainment for a visit of kindred institutions, which takes 
place this month and extends practically a fortnight from June 
23 until July 7. The central committee rooms of the Institution 
of Electrical Engineers will be situated at the Hotel Cecil, and 
th_e fir st day the visitors will be conducted to Teddington for 
the opening ceremony of the new electro-technical laboratories of 
the National Physical Laboratory, by the Rt. Hon. R. B. Haldane, 
H. M. Secretary of State for War, and a reception and banquet 
will be held at the Hotel Cecil the same evening. The next day 
will be devoted to visits to the general post office, telegraphs and 
telephones, and the London Wall Exchange of the National Tel
ephone Company, the Greenwich generating station of the Lon
don County Council, the Bow generating station of the Charing 
Cross, City & West End Electricity Supply Company, the Lots 
Road power station of the Underground Electric Railways Com
pany, and th e Shepherd's Bush power station of the Central Lon
don Railway Company, the visitors being divided into groups as 
found desirable. In the evening a reception and conversazione by 
the president, the president elect, and the council of the Insti
t L1tion of Electrical Engineers will be held at the National History 
Museum, South Kensington. The following day a trip will be 
made to Windsor, and the next day to Stratford-on-Avon, to 
Rugby to visit the works of the British Thomson-Houston Com
pany and \,Villans & Robinson, ·to Birmingham, where various 
works will be visited, and on to Manchester, where the party will 
arrive on June 29. Some of the most important of the electric 
lighting stations in that city will be visited, as well as the British 
Westinghouse Electric & Manufacturing Company's Works at 
Trafford Park, and the Manchester Ship Canal Works. Li,·er
pool will also be visited later, and the important power stations 
in the vicinity inspected, after which a trip will be made by way 
of Windermere and the lakes to Glasgow, where entertainment 
will be provided by the Lord Provost and Corporation of that 
city. Luncheon will be provided at the famous City Chambers, 
and a reception and conversazione will be held at the University 
by the Rt. Hon. Lord Kelvin, chancellor of the University and 
chairman of the Glasgow local section. Babcock & Wilcox's 
Works will be visited in the vicinity, and the party will be enter
tained to a special excursion on the Clyde on the turbine steamer 
"Queen Alexandra" by that enterprising firm. On returning, a 
reception and conversazione at the Art Galleries, Kelvingrove 
Park, will be given by the Rt. Hon. the Lord Provost and Cor
poration. Edinburgh will be visited on a later day, and interest
ing excursions have been arranged for to Yarious places in that 
historic city, after which Newcastle-on-Tyne and Leeds will be 
visited. Interesting visits to the various enterprises, electrical 
and otherwise, in both of these busy cities being made. The final 
day will be spent in Leeds, and visits will be m ade to certain of 
the manufacturing companies' works there,· and the Yorkshire 
Electric Power Company's generating station. An excursion will 
be made to Harrogate, where all the visitors will have the op
portunity of drinking the famous waters, and drives will be made 
to Fountains Abbey and Studley Royal, after which the party will 
return to Leeds and then by train to London. 

Reference has been made frequently in these columns to the im
mense number of flotations of companies inten.ding to purchase 
and operate motor omnibuses in the streets of London, and, fol
lowing hard on their heels, comes now the flotation of a com
pany called the General Motor Cab' Company, Ltd., with a capi
tal of £26o,ooo. The company has been formed for the placing 
in the streets of London and elsewhere a sen-ice of motor cabs, 
which are to be equipped with taximeters in the same manner a~ 
the cabs in Berlin, Paris and other Continental cities, to show 
the exact amount of fare necessary to be paid to the driver. A 
contract has been entered into between this company and Renault 
Freres, of Paris, to supply 500 of these motor cabs, and with 
the proprietors of the taximeter, for the privilege of using this 
device on the cab. For some years a few motor cabs have been 
in operation in the streets of London, but they haye not been in 
such numbers that one could say anything as to whether they 
are really successful or not. Should this company succeed in 
placing these 500 motor cabs in London, however, there seems 
good reason to believe that they will be a success, and the writer 
thoroughly believes that the use of the taximeter is certainly a 
step in the right direction. The company has got a good board of 
directors, and it seems to be well backed in every way, so that 
it is to be hoped that success will follow the company's efforts. 
Motor cabs are undoubtedly working with great success in Paris . 
and the writer recently saw large numbers of them in Berlin, 
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which ' seemed also to be operating with perfect success. There 
ought to be no reason why motor cabs should not do well in 
London, but the general public would have to be assured that the 
price were reasonable, as hitherto the few motor-cab drivers in 
London have been apt to extort rather large fares. 

At a special meeting of the Oxford City Council, recently, a 
full report on the tramway situation was presented by the tram
ways committee. This committee had fully investigated the 
powers of the corporation to work th e existing horse tramways, 
to take over the tramways themselves, to lease them to a com
pany, to establish a system of motor buses, etc., and finally recom
mended the adoption of electric tramways, but to lease the under
taking by public tender to an outside company. After discus
sion the Council adopted the report in so far as accepting elec
tric tramways was concerned, but dec ided for the present not to 
adopt the idea of leasing such tramways to an outside company. 
As an amendment, however, it was finally decided that public 
tenders might be invited for leasing the undertaking w'ithout 
pledging themselves to lease. 

Another London tube involving the amount of £3,000,000, has 
been approved by Parliament. The bill, which is called the 
North-West London Railway, has been under the consideration 
of the committee during the past month. The bill necessarily got 
the full opposition of the London County Council, as it is pro
moting bills to put surface tramways on the same route. The 
route of the North-Western Railway is from Cricklewood to 
th~ Marble Arch, and this year the promoters have asked also 
for powers to continue the railway from the Marble A rch under 
Hyde Park to Hyde Park Corner, and thence under Grosvenor 
Place to Victoria. 

The Association of Tramway and Light Railway Officials met 
during the past month at the Balmoral Hotel, Edinburgh, when 
the association was addressed by the president, H. England. A 
paper on "Radial Trucks" was read by G. Conaty, of Birminghan:, 
and afterward members were entertained at luncheon by the di
rectors of the Edingurgh and District Tramways Company, Ltd. 
A visit was afterward made to the T ollcross power station, after 
which a drive round Edinburgh was provided. The following 
day a paper was read on "Patent Recording Timekeeper," by A . 
A. Blackburn, of Belfast. After lunch eon there was a di scus
sion regarding the amalgamation with other associations and the 
usual business meeting of the association. Mr. England's presi
dential address was strongly in favo r of the overhead troll ey 
system, and he stated that he knew no town in the Kingdom 
which was disfigured by a properly erected overhead system, and 
even went so far as to say that th e city of Edinburgh would have 
been no less beautiful with such a system. Mr. E ngland also 
dealt with the opposition of motor buses, and stated that while 
he thought their unreliability, noise, di scomfort and cost of opera
tion prevented them from being feared as competitors at present, 
yet, in course of time, as these drawbacks were overcome, they 
might become much more formidable competitors. At the busi
ness meeting, J. E. Pitcairn, general manager of the Edinburgh & 
District Tramway Company, was elected president, and A. R. 
Fearnley, Sheffield, was elected vice-president . 

Members of the manage rs' section of the Municipal Tn1mways 
Association held their annual con fe rence in Sheffield this month. 
The visitors were received by A. R. Fearnley, of Sheffield, and 

, the conference was presided over by J. B. Hamilton, of L eeds, 
who is president this year. Mr. Fearnley read a paper descrip
tiv e of the Sheffield tramways system, and J. M. McElroy, of 
Manchester, af terward introduced a discuss ion on tramways and 
motor omnibuses. On the following day, the subj ect s under di s
cuss ion were: "Economy in Current Consumption," by C. 
Spencer, of Bradford; " Income Tax and Rates in Connection 
with Tramway Undertakings," by J. Dalrymple , of Glasgow, · and 
"Track W elding," by J. B. Hamilton, all of which were well 
received and thoroughly discussed. 

Work in various part s of London is being vigorously pushed 
by several firms of contractors, all working for the London 
County Counci l, on the south side, in th e east end and also in the 
northern section, now that th e No rth Metropolitan Tramways 
has been acquired by the Council. Cars are now being run direct 
from W estminster Bridge to Rush ey Green and Catford by way 
of Lewi sham, this new route being th e longest over which elec
tric cars are running at present in London, and the price of four
pence has been fixed as a through fare from Westminster to Cat
ford, a distance of about 7 miles. A small extension has also 
been made on the Greenwich route by which connection with ,th e 
Blackwall T unnel has been eff ected. 

In connection with the opening of the Greenwich power house, 
it is interesting to note that thr Astronomer Royal, Sir W . H. M. 

Christie, h as entered a strong protest against th e generating sta
tion being built at Greenwich, wh ere all the world knows that 
the Greenwich Observatory is situated, through which passes 
longitude zero. Sir vV. Christie condemns the action of the Lon
don County Council fo r having placed the power station only 
half a mile away, as it interferes most extensively with the work 
of the Observatory. Naturally, the London County Council claims 
that this protestation should have been made long before the 
work was commenced fo r the station on thi s site, especially as the 
same trouble occurred only a few years ago in connection with 
the London U nited Tramways, which were bitterly complai.1ed 
against by the officials of the Kew Observatory fo r interference 
of their work. It is suggested that turbines should be installed 
in place of the large reciprocating engines which are now at 
work, but this change, of course, would t ake considerable time, 
and the London County Council naturally is not inclined to make 
thi s change· at this late date. The A dmirality is also bringing its 
influence to bear on the subj ect, as, from a naval point of view, 
Greenwich is the centre of the world, and· the chronometers of 
every ship in the navy and mer~hant m arine are set by Green
wich time, and to a thinking mind it is easy to infer that any di s
arrangement of the instruments in the Greenwich Observatory 
must have a most serious result in all shipp ing circles, and in 
work connected with the sc ientific observation of the stars. It 
seems impossible for both the County Council's station and the 
Observatory to r emain where they are. Naturally the Astrono
mer Royal is totally averse to th e removal of the Observatory 
from its histori c assoc iations, and th e London County Council 
naturally is not anxious to close down an undertaking which has 
rnst nea rly a million pounds. T he question has been brought 
up in the House of Lords, and it is evident that the Lords of the 
Admirality are taking the most se rious view of the m atter , main
taining that the reckoning of every ship at sea depends on Green
wich observations, as well as the pos ition of countries. Our very 
geography depends on the Observatory, and it was the opinion 
of the Lords that the Observatory could not be moved, and that 
if one in stitution had to be moved it would h ave to be the power 
house. 

T he London County Council electric supply bill is still before 
th e committee of the House of Commons, a fo rtnight having been 
consumed by th e Whitsuntide vacation. This is the bill, as has 
al ready been pointed ou t, which the Council is promoting for 
furni shing current in bulk to the London a rea. The testimony 
of financial and electrical experts has practically all been 
concluded for the promoters, who h ave gone into the question 
most thoroughly, and the hearing of the opposition is now in 
progress. Mr. Merz, engineer of th e Administrative County bill 
which fa iled to pass last year , has given evidence, and naturally 
is endeavoring to show how his company would be in a much 
better position to furni sh bulk supp ly th an the London County 
Council. Mr. Ferrant i has al so g iven evidence, and many of 
the electrical engineers of the various companies operating at 
present in the London area have been on th e witness stand. M r. 
Conacher, manager of the Metropol itan E lect ric Supply Com
pany, stated that the authori zed capital of the fourteen London 
companies was over eighteen and a half million pounds, of which 
more than twelve and a hal f millions were issued. Many of the 
companies possessed large generating stations, and he contended 
that there was ample capacity for furni shing all the current de
sired. A system of linking up the various companies was ad
vocated by S ir A. B. W . Kennedy, while Mr. Highfie ld, en
g ineer of the Metropolitan Company, emph atically stated that 
there was an equally good means of dealing with the problem ·at 
hand without the expenditure of such a vast sum of money by 
the London County Council. Independent experts are now being 
examined, and it is expected that the inquiry wi ll be over verv 
shortly. · 

A new and enlarged edition of th e "Glasgow Corporation Tram
ways Official Guide to Glasgow an d Neighborhood" has been pre
pared by the tramways department. The letter-press h as been 
practically r ewritten, and a great many additional prints included 
in the new volume. The guide has been enlarged to cover the 
extensions which have been opened during the past year, and 
also desc ri bes the district s beyond the present termini. Arrange
m ents are being made to supply each conductor with a number 
of the guides, so that the traveling public may be able to secure 
copies on the cars. No change is made in price, which remain s 
at rd. 

A. C. Eborall states that during the course of the present month 
he will r esign his seat on the board of vVitting, Eborall & Com
pany, Ltd. , to become managing director of Brown, Boveri & 
Company, Ltd. , London. T hi s latter company is now in course of 
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formation by the well-known Swiss company of the same name, 
it s main object being to take charge of the interests of the Swiss 
company on Great Britain, the Colonies, and va rious other coun
tries. T he other directors of the English company will be 
Charles Brown, W. Boveri and C. Baumann, who are also di
rectors of the parent company in Baden. The English Brown, 
Bover i Company h as further arranged to purchase the well
known contracting business of Witting, Eborall & Company, Ltd. , 
and to carry it on and further develop it as a part of the busi
ness of Brown, Boveri & Company, , Ltd. As a result of this, 
Messrs. ·witting, Eborall & Company, Ltd., have ceased trad
ing, as far as new work is concerned, while their work and con
tract s in hand, and the ir various British and Colonial branch 
offices and agencies, are being taken over, as far as is practicable, 
by th e new company. The offices of Messrs. Brown, Boveri & 
Company, Ltd., will be situated at Caxton House, Westminster, 
and \Vitting, Eborall & Company, Ltd:, are also removing their 
offices from Temple Bar House to that building, where they will 
remain until such time as various outstanding matters connected 
with the settling up of their business affairs have been arranged. 
The English company will have the whole of the resources and 
experience of the Swiss company behind it , which is now a con
cern with a capital of £ 6-1-0,000, h 1Ving works in Baden ( Switz
erland ), Mannheim, Paris. Christiania and Milan, in which alto
gether over 5000 men, and about 500 engineers and officials are 
employed. 

In connection with this statement, it may be interesting to 
state that Mr. Eborall was on the staff of Messrs. Brown, Bo
veri & Company, in Baden, for a considerable time about ten 
yea rs ago. During the past seven years he has been connected with 
the firm of Witting, Eborall & Company, Ltd., and their prede
cessor, Witting Brothers, Ltd., during which time he has · been 
instrumental in building up a business, which is now represented 
by about half a mill ion pounds worth of machinery, operating in 
different parts of th e world. It is almost needless to say any
thing regarding the firm of Brown, Boveri & Company, as their 
pioneer labor in high-pressure transmission work, and the de
velopment of the polyphase plant and appa ratus is so well known. 
At the end of 1905, about 600,000 hp of Brown, Boveri turbine 
machinery was running in different countries, all of which was 
made at its own factories in Baden, near Zurich, Switzerland. 
One of the most important examples of their work is the new 
station at St. D enis, Paris, which will shortly have a capacity of 
70,000 kw, the first four sets of which, each of 6000 kw, are al
ready running. The capital of th e E nglish Brown, Boveri Com
pany is £50,000. 

The electrical equipment of the Hammersmith & City Railway 
is now approach ing complet ion. T he principal part of the work 
h as been carried out by th e Great Western Railway, which is thus 
the first m ain line entering London to make use of 'electric trac
tion. fhe public in London has had some opportunity of esti
mating the advantages of electric traction since the steam service 
was replaced by electric trains on th e District Railway and par
tially on the Metropolitan. On the latter, however, a large number 
of steam trains have continued to run into Moorgate Street, and 
this has prevented the full benefit of the transformation from 
being felt. As soon as the Great Western installation is in work
ing order, all steam locomotives can be discarded and all trains 
can be run at the accelerated rate which can then be attained by 
electric trains on the Inner Circle. Th e full effect of the im
proved conditions will th en be felt. 

For thi s equipment the Great Western Railway Company has 
built its own power house at Park Royal. It contains eight sets 
of generators, each 750 kw at from 6300 to 6600 volts, built by 
the Electric Const ruction Company, of Wolverhampton, coupled 
direct to Beliss & Morcom triple expansion engine, running at 250 
r. p. m., steam IJeing furni shed by ten Babcock & Wilcox boilers. 
Three sub-stations are provided, the motor generators being of 
th e L a Caur type, built by Bruce Peebles & Company, of Edin
burgh. The whole work h as been carried out to the specifications 
of K ennedy & J enkins, of London. 

At a meeting of the Swansea electric lighting committee, it was 
resolved to give formal notice to the tramways company to pur
chase that part of the tramways authorized by the act of 1880, 
viz., the Alexandra Road section to the docks, being the first sec
tion to fall in . The total cost of construction of the new tram
ways by the corporation, and upon which the rental to the tram
ways company is to be fixed, was reported at the same meeting to 
be £ 108,363 ros. 2d. 

The Lancashire United Tramways Company has now com
menced linking up their lines from Boothstown with those of the 
Salford Corporation. When these 2 miles are completed, Man
chester and Liverpool will be connected by electric trams. 

For some time there has been a yearly loss of £3,000 on the 
Corporation electric tramways at Lancaster, and there is a strong 
disposition in the town to lease the undertaking to an outside 
firm. One offer has been received from a Birmingham company. 
An alternative proposal was that the Corporation should buy up 
the horse car system to Morecambe, elect ri fy it, and link it with 
the Lancaster system; but as the company which owns this system 
asked £3,000 for it more that the Corporation was disposed to 
give, the negotiations were abandoned. Another stage has now 
been reach ed. The Corporation has called in an expert tramway 
engineer to look into the whole matter, and in effect he advises 
the Corporation that the present system cannot pay unless it is 
extended, and the Lancaste r to Morecambe line brought into it. 
In the end the recommendations of the tramways committee 
we re adopted. These affirmed that the Council could not enter
tain the Birmingham offer to lease the Corporation tramways, but 
left it with the committee "to open negotiations with one or more 
responsible parties, agreeing on conditions, to their acquiring the 
undertaking of the Lancaster & District Tramways Company, 
Ltd." The resolution is so loosely worded that se·veral members 
of the Town Council left the meeting not quite knowing what 
th e Council were committed to. 

The tramway committee of Edinburgh Town Council had be
fore them, recently, a •letter from Sir .A.lexander Kennedy, con
sulting engineer to the Corporation, informing the committee of 
a number of towns 1,1 England which might be visited for the 
purpose of seeing the various systems of electric fraction , over
head, conduit, and surface contact, in operation. The committee 
decided to recommend the Council to appoint a deputation of 
seven to inspect the working of the electric tramways in five or 
six of the English towns. The committee al so discussed the pro
posed agreement between the Edinburgh and Leith Corporations 
as to the laying down and working of tramway extensions to 
Granton. It is understood that considerable difference exists be
tween the views of the city and Leith as to what may be regarded 
as a fair and equitable arrangement for the joint working of the 
lines. The town clerk of Edinburgh, however, is to have an in
terview with T. B. Laing, the town clerk of Leith, and after that 
has taken place the proposed agreement will be again considered 
by the respective Corporations. 

The Parliamentary Commission who have recently been meet
ing in Glasgow under the chairmanship of the Duke of Argyll, 
had before them a provisional order promoted by the Glasgow & 
South-Western Railway Company, under clause 15, of which the 
company seek powers to run motor omnibuses in connection with 
their services for th e conveyance of passengers and luggage. The 
clause was opposed by the Corporation of Glasgow, and other 
municipalities as setting up opposition to the tramway seryices. 
James Dalrymple, general manager of the Glasgow tramw.'ys, 
who gave evidence against the scheme, said that if power were 
given to the promoters and to the railway companies to run motor 
omnibuses, it would add seriously to the congestion of the street 
traffic. Cross-examined, he stated that the Corporation objected 
to the promoters' scheme altogether, because of the resulting op
position to the tramway cars. After h earing counsel, the chair
man intimated that the commissioners had decided to disallow the 
clause. A. C. S. 

•• 
PARIS LETTER 

(From Our Reg ular Corrcsponde!lt.) 

The period of labor troubles in France coincident with the 
month of May passed without effect in tram,vay and light rail
way circles, which apparently have not suffered. },fay and June 
are the months when annual m ee tings mostly take place and 
result s are put before shareholders. This year no tales have 
been told other than continued prosperity or smaller losses than 
preceding years, according to the enterprise; 1905 was n ot 
marked by any great increase in the mileage of street railways 
in France, but several schemes were on paper and have been 
authorized. The labor troubles, however, haye thr'own the 
realization back to an extent, but the effect is but t emporary. 

The commission which is considering the question of reor
ganization of Paris transportation matters has not vet been able 
to arrive at any solution. V arious propositions ha~e been made 
and have been abandoned on account of opposition. There ex
ists a tendency to diYide the question into two parts, transport 
within and transport without the city. This method will not be 
acceptable to the operating companies, especially the Cie Generale 
des Omnibus. The latter company has received authority to 
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erect trolley lines outside the city over several of the existing 
steam lines now running from Paris to the suburban districts. 
This permission does not come too early, for some of the steam 
lines are keenly feeling the effects of competition with electric 
tramcars. 

It was feared that the opening of the southern section of the 
Paris Metropolitan line No. 2, which nms pretty closely over a 
portion of the route occupied by the Tramway Sud in Paris, 
would seriously affect the earnings of the latter. It has been 
found, however, that such is not the case, and that for the sum
mer at least the traveling public has not deserted the tramway 
for the railway, although the latter runs above ground for a 
considerable part of the distance. Yet the tramcar is convenient, 
and with a good service people are just as willing to take their 
turn for a tramcar, even at the expense of a little extra time. 
Within the tunnels of the Metropolitan Railway many a protest 
is heard against the state of ventilation. The line was not de
signed with regard to this r,roblem, and experiments are still 
being made by the operating company to provide, at one or two 
·stations at least, an efficient ventilating service. No great suc
cess, however, has attended these efforts , which have been con
fined mostly to the installation of electric fans or exhaust fans. 
Special ventilating shafts in the tunnels have not yet been seri
ously considered, apart from those existing in the stations them
selves and afforded by the stairways. 

The Nogentais Street Railway, which operates on the south 
and east of Paris, reports passengers carried during 1905, 24,400,-
000 for a distance of 4,206,970 car-km, or an increase of 580,000 
pasengers and 130,863 car-km. The average r ece ipts per kilo
meter of track amounted to fr. 42,500. The average receipts per 
car-km were fr. 72, and the operating ratio was 70.35 per cent. 
The Nogentais Company is one of the tramway concerns of Paris 
which has contracted for a supply of power from the new power 
station which is now under construction at Vitry, in which the 
units consist of 6000-kw Curtis turbo-generators . This station 
will probably be in service in a little over a year from date. 

The Compagnie Generale de Railways et d'Electricite, one of 
the group of traction companies in which M. Empain is inter
ested, and whose headquarters are in Brusels, has recently in
creased its capital from fifteen to twenty-five millions of francs. 
The price of the issue was 152 frs. 50, for a par value of 100 fr s. 
This points to a very flourishing state of affairs. 

The Compagnie Francaise Thomson-Houston which, with its 
associated companies, has a very important place in French trac
tion affairs, reports the same dividend for 1905 as the previou s 
year, viz., 5 per cent. Its report states that the organization of 
the transport problem within Paris is being keenly followed, and 
the company has taken a financial interest in all the three large 
traction companies which will be called upon to carry out the 
terms of the reorganization which will be made. The report also 
states · that new works will be erected to undertake the construc
tion of Curtis turbines, for which orders amounting to 32,100 kw 
have been received to date, a 30 per cent increase over the 1904 
figures. Important orders for traction work have been received 
from the Paris Metropolitan, the Tramway Sud and the Tunis 
Tramways. The company is also supplying the electrical equip
ment of the new turbine station at Vitry. 

The French Senate passed a law on June 12, some of the 
clauses of which deal directly with the sale of electric power 
within Paris. Although the n ew law will priinarily affect the 
lighting industries of Paris, whose concess ions are expiring, yet 
the clauses practically preclude the exploitation by the munici
pality of electric enterprises. The ultimate result will doubtless 
be the more general enli stment of private capital and use of elec
tricity within the city limits both for lighting and traction. 

Th e French Government is pledged to bring up for early dis 
cussion a bill tending to repurchase the steam railways of France, 
regarding which periodical di scussion arises. The government 
has a large majority, and it seems that there is a good chance of 
seeing some such law pass soon for the purchase of th e Ouest 
and poss ibly the Orleans railways. 

•• 
BROOKLYNITES ORGANIZE NEW COMP ANY TO BUILD 

ON LONG ISLAND 

Prominent Brooklynit~s and severa l of the directors of the 
Brooklyn Rapid Transit Company are among the incorporat0rs 
of the Suffolk County Traction Company, capitalized at $1,200,-
000. The plan of the company is to construct a street surface 
railroad 28 miles long, between the town of Brookhaven and the 
village of Babylon, running through Brookhaven, Bellport, 

Patchogue, Blue Point, Bayport, Sayville and Islip. T he direc
tors are Clinton L. Rossiter, D. H. Valentine, Henry Seibert, 
William F. Sheehan and T. L. Hughes, of Brooklyn; Charles A. 
Collin, New York; W. H. Jaycox, M. C. Wiggins, G. G. Rose, of 
Patchogue, and Benjamin H. Wood, of Babylon. lVIessrs. Sei
bert and Valentine are directors of the Brooklyn Rapid Transit 
Company, Mr. Rossiter is a former president of that company, 
and Messrs. Sheehan and Collin, as members of the firm of 
Sheehan & Collin, r ecently dissolved, were for many years cotm
sel for the road. 

•• 
SPECIAL TRANSIT BODIES APPOINTED IN NEW YORK 

The appellate division of the Supreme Court has appointed two 
sets of Commissioners who arc to hold hearings and report to the 
court whether two rapid transit roads or extensions of the rapid 
transit system, as approved by the Board of Rapid Transit Com
missioners, shall be constructed and operated or not. One of 
these is known as the White Plains Road route, and the other 
as the J erome Avenue subway. The Commissioners appointed to 
report upon the White Plains Road route are: William W. Niles, 
Edward H. Healy and Edward R. Finch. Those who are to 
report on the J erome A venue subway are : Charles P. Dillon, 
Rudolph Bloch and Edward J. McGean. 

The White Plains Road route is practically an extens ion of 
the present rapid transit elevated viaduct going to West Farms. 
It is to begin at 177th Street and West Farms Road, near Bronx 
Park, whence a three-track elevated structure is planned to nm 
along the West Farms Road, Morris Park Avenue and White 
Plains R oad to its intersection with East 2 . .p st Street, which is 
the boundry of Mount Vernon. The J erome Avenue subway con
sists, in the first place, of a four-track subway running under 
Jerome Avenue from about 164th Street to the junction with 
Woodlawn Road, opposite W oodlawn Cemetery. From the south 
end of said line, also, two connections are provided, with rail
ways in Manhattan. The first is a three-track connection leading 
to the bridge over the Harlem River belonging to the Putnam 
division of the New York Central & Hudson River Railroad 
Company. The other is a two-track subway passing under the 
Harlem River to a point in Eighth Avenue near 154th Street so 
as to connect with a subway to be hereafte r constructed under 
that avenue. A third spur is planned to connect with 153d Street, 
near Cromwell Avenue, so as to afford a junction with the pro
posed Lexington Avenue subway. 

•• 
ST. LOUIS & SUBURBAN SECURED BY NORTH 

AMERICAN COMPANY 

The St. Louis & Suburban Railway Company, with its con
stituent properties, the St. Louis & Meramec River Railroad 
Company, the St. Louis & Kirkwood Railroad Company, and the 
Brentwood, Clayton & St. Louis Railroad Company, will pass to 
the control of the United Railways Company, which is controlled 
by the North American Company. The basis of the transaction 
is that each share of Suburban stock will be exchanged for one 
share of United Railways preferred. T he United Railways stock 
which will be thus acquired will be without dividends for eigh
teen months. The reason for the ex-dividend specification is that 
the money obtained in thi s manner will be n eeded to conn ect u:J 
the Suburban tracks in the city and th e county with tracks of 
the United Railways lines and to make n ecessary improvements. 

When the United Railways Company acquires control of the 
Suburban a policy of managerial economy wi ll be applied. Th e 
operation of suburban and interurban cars wi ll be changed in 
such a way as to dispense with unnecessary accommodations .. 
and the se rvice between the city and the county-that is, in the 
suburbs-will be imp roved. County lines will be connected up 
and practically a new suburban and interurban se rvice will be 
establi shed. The announcement of the basis of the transfer of 
the suburban properties has been made in order to give stock
holders who are not in the Suburban pool a chance to get the 
sam e price fo r thei r h oldings as stockhold ers who are in the 
pool. When the negotiations are concluded, a formal announce
ment of the transaction and the plans will likely be made. Th e 
St. Louis & Suburban Railway Company was incorporated in 
1892 under the laws of Missouri, as a reorganization of the St. 
L0tiis Cable & Western, which was sold at foreclosure in 1890. 
,Jt comprises the St. Louis & Suburban Railway, the St. Louis & 
l\'Icramec River R ail road, the St. Louis & Kirkwood Railroad, 
and the Brentwood, Clayton & St. Louis Railroad. There arc 
120 miles of track in the city and county of St. Louis. 
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CHICAGO TRACTION MATTERS 

T h e work of electrifying th e electric and cable railway lines 
of the Chicago U nion T raction Company inside the loop district 
is progressing rapidly. T h e wire is up on A dams Street as far 
as State Street, and the electri c cars which were fo rmerly hauled 
from South F ifth Avenue to State Street by horses are now car
ried to the end of the line by electricity. 

T he poles fo r the overhead construction on Dearborn Street 
have been distributed and are fas t being set. 

As announced br iefly in the last issue of th e STREET RAILWAY 
J OURNAL, bids have been adverti sed by th e Chicago U nion Trac
tion Company, for the lowering of the tunnels under the G:hicago 
River . These bids are to be opened in the offi ce of W. G. Gur
ley, counsel for the company, on July 5. The bids were "for low
ering and making changes in Van Buren Street t unnel, under th e 
south branch of the Chicago River ; also fo r the building of a 
new roof over the r iver section of the tunnel under th e south 
branch of the Chicago R iver at Washington Street ; also for the 
building of a n ew roof of the tunnel unde r the Chicago River at 
La Salle Street." T he a dvertisements st ated that bidders mu st 
be prepared to commence work immediately on acceptance of 
th eir bids, or at such time within 90 days aft er acceptance as th e 
chief engineer directed. 

A report on street railway casualties in Chicago h as been pre
pared by Maurice F. Doty, traction expert fo r Mayor Dunne. A 
summary of the report is as follows : 

During fifty days fi fty-two accidents occurred, 107 persons were 
injured, inclu ding twenty-one persons killed outright or died 
within a few days. Other s are not expected to live. 

The fo llowing conditions were in whole or in part the cause : 
1. Crowded cars in seven cases particularly and in the ma-

jority of cases generally. 
2. H igh fe nders in eleven cases. 
3. H igh or no wh eel gua rds in seventeen cases. 
4. Stepped on or off moving car, u sually backwards, in twenty-

one cases. 
5. F lipping cars in three cases. 
6. F aulty brak es in four cases. 
7. Knocked off wagon in eight cases. 
8. Ran into car in fou rteen cases. 
9. Collision in six cases. 
IO. Low platfo rm in one case and probably in two oth er cases. 
1 I. Rolled between th e big wide cars in two cases. 
12. Cars jumped t rack in three cases, owing to poor track. 
13. Trolley pole brok e in two cases. 
14. Slippery rail s in three cases. 
15. Lack of coil springs between motor and t railer , presence of 

which might prevent some of th e trailer accident s. 
16. Rough, uneven, and crooked tracks. 
Mayor D unne in commenting on the report, said : 
" It is astounding to think of the loss of life through th e seem

ing carelessness or negl igence of the st reet r ailway companies of 
Chicago. T hink of it-twenty-one people killed in fifty days ! 
Dr. Doty's report amazed me. I t was almost unbelievable. But 
he seems to have the fact s, and th ey speak fo r th emselves. 

"I recently read a r eport which showed that in Liverpool, which 
is a very large city, there were three people k illed by street cars 
in eigh teen months. If L iverpool makes a record like that in a 
year and a h alf, and Chicago kills twenty-one people in less than 
two months, it is time to make a searching investigation." 

It is r eported that the st reet railway corporations are preparing 
to combat th e charges of r esponsibility fo r the accidents. The 
offici als claim that near ly all of the accidents are due to careless
ness on the part of the victims. 

In a report to the committee of the City Council, of Chicago, 
made Monday, July 2, by B. J . A rnold, tract ion expert, and ap
proved by W alter J . Fi sh er, the Mayor 's special adviser in trac
tion m atters , downtown subways to aid in making a model street 
car syst em for Chicago are advocated. Through routes and uni
ver sal transfer s are insisted on. M r. Arnold believes the old 
river tunnels, doomed to removal by the W ar Department, should 
be retained as part of the subway syst em. He estimates th e 
cost of construction of the subways at $4,8oo,ooo. 

•• 
IMPORT ANT SOUTHERN PROJECT 

The R oberts & Abbott Company, of Cleveland, has closed the 
c~ntract for the engineering work for one of the most extensive 
interurban fr eight lines ever bui lt in thi s country, and the largest 
interurban proposition in the South. T he road wi ll extend from 

Gadsden to Tuskaloosa, A la., by way of Birmingham. The con 
t racts were closed last week in W ashington, where E. P. Roberts, 
president of the Roberts & Abbott Company, m et J. 1\1. Dew
berry, president of the T idewater Development Company, which 
is back of the railway proj ect. The main line and sidings WIil 
include about 139 miles of track. The road will be essentially a 
freight line, and has fo r its obj ect an independent fr eight route 
to the sea. Connecting with the W arrior River at Tuskaloosa, it 
is stated that the line will not only give the business interests of 
Birmingham the advantages of interurban passenger and freight 
service, but place the advantages of th e ri ver at the disposal of 
the mining and manufacturing interest s of th e distr ict. The final 
surveys for th e line will be made immediately. W. H . Searl s, a 
prominent steam road engineer, will r epresent the Roberts & 
Abbott Company m the fi eld and will have charge of a fo rce of 
fo rty fi eld men. 

•• 
ANNUAL REPORT OF THE LISBON ELECTRIC TRAMWAYS 

In Loudon, on June 13, the directo rs o f the Lisbon Electric 
Tramways, Ltd., of Lisbon, Portugal, presented the six th annual 
report covering the company's business fo r the yea r ending Dec. 
31, 1905. After deducting interest and amortisation, due on the 
debentures of "Companhia Carris de Ferro de Lisbon," and after 
the payment of $121,500 for interest on the debentures of thi s 
company, and the payment of London office expenses and direc
tors' renumeration, the net profit was $445,867. A s a balance of 
$78,475 was brought forward from last yea r the total balance 
was $524,341. From the last amount $170,100 has been placed to 
depreciation and $24,300 to the credit of exchange reserve ac
count. Out of the surplus remaining a 6 per cent dividend will 
be paid on the preferred stock, and the directors have also recom
mended a 5 per cent dividend on the common stock. 

During the year 40,065,125 passengers were carried, about 5½ 
miles added to the system, and many additions were made to the 
ro lling stock and power house. 

NEW PUBLICATIONS 

Manual of Statistics for 1906. The Manual of Statistics Com
pany, New York. 1056 pages. Price, $5. 

This is the twenty-eighth annual issue of this publication, and 
contains, as usual, information in r egard to railroad and indus
tri al corporations, the quotations for securities in the N ew York, 
Boston, Chicago, Philadelphia and other markets, and complete 
statistics relative to cotton and grain, t ogether with a compre
hensive directory of banks at leading cities . 

Single-Phase Commutator Motors. By F ranklin Punga, t rans
lated from the German by R. F . Loser. London, W hittaker 
& Company. New York, The Macmillan Company. Cloth ; 
187 pages. Price, $1.75. 
Moteurs a Collecteur a Courants A lternative. By D r. F . 
Niethammer, P aris. Paper; 129 pages. Price F r . 5. 

Th e attention g iven commercially to the single-phase motor fo r 
railway purposes h as created a deman d fo r treatises on the sub
j ect like the above. A discussion on the single-phase motor is 
necessarily largely m ade up of a discussion on the sparking 
trouble, so that it is not surprising that both of these books should 
be devoted to a considerable ex tent to a consideration of the 
reasons for sparking and its remedy. T h e book by 11r. Punga 
also takes up the detail s of the des ign of the single-phase series 
and repulsion motors, whi le a cons iderable part of Dr. Niethaun
ner 's work considers t he construction of commercial motors and 
methods of control. 

STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nassau Street, New York. ] 

UN I T E D STATES PAT ENTS ISSUED JUNE 26, 1906 

824,II8. T rack -Sanding Device fo r Street R ailway Cars; D enis 
Hogan, D enver, Col. App. fil ed l\ Iarch 23, 1906. In case of 
emergency the shutting off of the power automatically opens 
the sand discharge valves. · 

824,183. T rack Clearer ; vVilliam E. K nowlton, Port land, !-.le. 
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App. filed Feb. 20, 1905. A device for removing ice from stree.t 
railways tracks, consisting of a series of pivoted di scs set at an 
acute angle to the line of motion of the car and adapted to roll 
on the ice. 

824,188. Removable Car for Railways, etc.; Philip J. Mitten, 
Milwaukee, Wis. App. filed Sept. 25, 1905. Details of construc
tion of a repair car. 

824,201. Trolley for Railway Vehicles; John D. Paton, Edge
wood Park, Pa. App. filed June 28, 1905. A trolley for high
speed railways having a horizontal conductor, spring supported 
by a frame or trelli s capable of yielding in a downward direction. 
The horizontal bar has certain link connections with the trellis 
whereby it ·maintains a horizontal position in u se. 

824,209. Railway Car; Myron Rounds, Boston, Mass . App. 
filed Jan. 12, 1906. A vestibule car in which the opening of the 
car door lowers a step, which is again raised by the clos ing of 
the door. 

824,271. Portable Railway Cross-Over Switch; · John B. Ald
rich and Arbia L. A ldrich, Endicott, N. Y. App. fil ed Apri l 9, 
19o6. A track section composed of rails of higher cross-section 
than ordinary rails, switch points for the ends of the sections 
having their upper sides inclosed and cross-over sections r e
cessed in and detachably connected to the opposing ends of the 
first-mentioned sections where the latter are approximate to the 
inner track rails, and bearing on the h eads of the inner track ' 
rails. 

824,314. Electric Locomotive and Means for Controlling the 
Same; Frank L. Sess ions, Columbus, Ohio. App. fi led Aug. 6, 
1903. A mining locomoti~e having a flexible cable which unwinds 
from a reel behind the car. Provides a stationary device at a 
point remote from the car for reversing the electric current pass
ing through more or less of the flexible conductor sec tion s and 
through one element of the motor. 

824,393. Passenger Car; Henry F. Vogel, St. Louis, Mo. App. 
filed Feb. 8. 1906. The car seats are mounted upon revolving 
pedestals which themselves have a limited movement through 
their connection to the floor, thereby permitting adju stment by 
the passengers to suit their conveniei1ce. 

824,467. Car Brake; Henry B. Burke, Windber, Pa. A pp. 
filed Feb. 20, 1906. D etails of construction. 

824,519. Car Fender; Mathias Wick, New York, N. Y. App. 
filed Aug. 5, 1905. Comprises a guard consisting of a series of 
pivoted fram es, certain of which comprise a pair of bars t eles
copically connected together, a spring in the outer telescoping 
bar for forcing the inner bar in. an outward direction, and means 
for connecting the inner bar with th e stationary portion of the 
device for preventing 
the springs from acting 
beyond a certain point, 
and for retracting the 
inner bar when the 
frame s move beyond a 
certain point. 

824,541. Car Fender; 
Charles Hager and 
Thomas D. F inzie, New 
York, N. Y. App. filed 
April IO, 1906. A side 
fender which is hinged 
to the body of the car 
outside of the wheels. 

824,542. Car Fender; 
Cha rles Hager and 
Thomas D. Finzie, New 
York, N. Y. App. filed 
April IO, 1906. Com
prises a. r e t i c u I a t e d 
sheet-steel plate and a 
reticulated supplemental PATENT NO . 824,188 

portion hinged thereto. 
824,580. Signaling Device; Charles C. P hillips, Owensboro, Ky. 

App. filed March 29, 1906. Tappets adjacent to the track" rail and 
specia lly constructed semaphore signals which are arranged to 
be mechanically moved to one pos ition by the tappets and tripped 
to the r everse position by an electromagnet. 

' 824,6II. Trolley Keeper; Benjamin C. Bartlebaugh, Benwood, 
'vV: V a. App. filed Sept. 12. A spring g uard mounted on the 
troiley harp and adapted to overlie the conductor and keep the 
~vheel in place. The guard is displaced in passing hangers, etc., 

and may be displaced by a cord connection when it is desired to 
remove or r ep lace the wh eel upon the wire. 

824,625. Rail-Bond; John P. Clark, Ypsilanti, Mich. App. 
, tied Oct. 23, 1905. A rail-bond having a terminal provided with 
a piece of wire-cloth on its under side which is extended laterally 
beyond th e sides of the terminals. 

824,629. System of Control for E lectric Motors; William T. 
Dean 9-nd Rudolph Tschentsch er, Chicago, Ill. App. filed Nov. 2, 

t905. A multiple unit control system having only two wires for 
connection between the car s for the pilto circuit. 

824,649. Railway Cross-Tie; Luphfer I. Hart, Vanatta, Ohio. 
App. fi led April 25, 1906. Consists of a wooden core surrounded 
wholly by a cement body. 

•• 
PERSONAL MENTION 

MR. JAMES B. McQUEENEY has been appointed general 
freight agent of the Brooklyn Rapid Transit Company. 

.MR. L. M. LEVI NSON, manager of the Shreveport Traction 
Com pany, was on June 8 elected to the directory and secreta ry
,;hip of the company. No other change was made in the directory. 

MR. LORENZO BENTLEY has resigned as superintendent 
of the New London & East Lynne Street R ailway Company, of 
New London, Conn. Mr. Judson S. Cousins has been appointed 
to succeed Mr. Bentley. 

MR. LOUIS CASSIER, of New York, publisher of "Cassier 's 
Magazine" and the "Electrical Age," was one of the unfortunate 
victims of the appalling railroad disas ter on the London & South
western Railroad on Sunday, July I. 

MR. J. A. GIBSON, fo r six years local manager of the Meri
dian Light & Railway Company, of Meridian, Miss., has been 
appointed to the position of second vice-pres ident of that cor
poration, and will be succeeded as manager by M r. L. B. Patter
son. 

MR. J. E u WARDS WOODBRIDGE, of the British Thomson
Houston Company, was married June 19, at Rugby, E ngland. 
Mr. vVoodbridge was fo rmerly with the General E lectric Com
pany, of Schenectady, and previously fo r several years was editor 
of the "American E lectrician." 

MR. HERBERT McNULTA, of Chicago, has been· appointed 
chief engineer for the Cincinnati Tra't tion Company, Cincinnati, 
Ohio. Mr. McNulta is a graduate of the United States Naval 
Academy, has had a wide experience in mechanical and elect rica l 
engineering, as app lied to railway work. 

MR. PAUL K. CLYMER, who fo r a number of yea rs has 
been one of the directors of th e Ithaca Street Railway Company 
and its subsidiary branches, the C:iyuga Lake Road, the Ithaca 
& Cayuga H eights lin es and the Brush Swan Elec tric Light 
Company, of Ithaca, N. Y., has resi?;ned from these companies. 

MR. JILSON J. COLEMAN, of New York, has just accepted 
an offer from the Murphy Varnish Company, of Newark, to be
come connected with the sales departm~nt of that company. The 
Murphy Varnish Company has never attempted to do very much 
business with the electric roads, but this ap pointment indicates 
that it will now actively enter the street r ailway field. 

MR. B. H. F ISHER, chief engineer of the North Shore Rail
road, of California, is dead. Mr. F isher was a graduate of Cor
nell University, and was well known on th e Pacific Coast, h ay
ing been connected _with the Atchison, T0peka & Santa Fe Rail
way, Albuquerque Electric, 'vVater & Gas Works, Oakland-Ala
meda Belt Railway, and the N ortl1 Shore Railroad. 

MR. EDWARD C. BOYNTON" has been appointed represen
tative in the East of the W . T. Van Dorn Company, of Chicago, 
and will shortly make a trip th rough the New England States 
and Canada in the interests of the Van Dorn couplers. Mr. 
Boynton was for a number of yea rs electrical engineer of the 
New York, New Haven & Hartford Railroad Company, and 
under his supervision the original third-rail lines at N antasket, 
Mass., and New Britain , Conn., were installed. Following thi s 
connection, Mr. Boynton was for : a number of yea rs in the air 
brake engineering department of the National E lec tric Company, Ii 
and has lately been engaged on some special work in connectioq 
with Mr. A lbert B. Herrick. 
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TABLE OF OPERA TING ST A TISTICS 
Notice.-These statistics will be carefully revised from month to month, upon information received from the companie& direct, or from official sources. 

The table should be used in connection with our Financial Supplement" American Street Railway Investments," which contains the annual operating 
reports to the ends of the various financial vears. Similar statistics in regard to roads not reporting are solicited by the editors. * Including taxes. 
t Deficit. t Report since opening of road March 17, 1906. 

COMPANY Period 

A.KH.ON, O. 1 m., May '06 
Northern Ohio Tr, & 1 '' " '05 

Light Co .............. ~ :: :: :g~ 

1 m., May'C6 
BINGHAMTON, N. Y. 1 " " '05 

Binghamton Ry. Co ... 11 " " '06 
11 " " '05 

84,469 45 913 38,556 '12,666 
78,587 40,792 37,795 22,9li" 

368,1172 208,578 159,494 113,334 
340,315 191,077 149,239 114,585 

24,':'41 12.430 12,311 
23,277 1(),985 12,292 

261,691 1!'16,743 121,949 
2:M,90, 124,9v9 109,9!18 

7,432 
7,188 

80,367 
77,285 

15,889 
14,878 
46,160 
1:!4,655 

4,879 
5,103 

44,581 
32,714 

CHAJIPATGN, ILL. lm.,May'06 2'J65.19 *127.406 9!'.)_123 
Jllmois Traction Co .. 1 " •· '05 187)20 *104 924 82.196 

5 " " '06 1,107,295 *fr:31:l:091' 474.2ll0 
5 " " '05 905,631 *506,264 399,367 

CHARLESTO:",, S. C. 1 m., May'06 
Charie,;ton Cons. Ry. 1 " " '05 

Gas & .t!aec. Co _________ a H '' '06 
3" " '05 

CHICAGO, ILL. 
Aurora, Elgin & Chi- 1 m., Apr. '06 

cago Ry. Co.......... 1 " " '05 

1 m., May '06 
Chicago & Milwaukee 

5
1 :: •,: ;0

06
5 

Elec. B. R. Co ....... . 

CLEVELAND, 0. 
Cleveland, Painesville 

& Eastern R.R. Co .... 

5" u 05 

1 m., May '06 
I u u '05 
5 u u '06 
5 u O '05 

1 m., May'06 
Cleveland & South- 1 " " '05 

western Traction Co. 5 " " '06 
5" .. '05 

1 m., Apr. '06 
1 ., •. '05 

Lake Shore Electric.. 4 " " '(16 
4 u .~ '05 

52.879 32.649 
50,016 29,:!41 

154,875 ° 96,000 
142,981 86,73() 

89.981 
79,b68 

69,813 
44,21d 

247,318 
158,7561 

23 190 
20,681 
86 630 
75:475 

51,749 
47.414 

26,44.", 
20,557 

116,5:-J8 
81,751 

*12,152 
*!1 463 
*51,8!\/'o 
*49,946 

47,0'28 26,253 
54.219 30,202 

188,818 121,963 
230,219 141,383 

63,685 *37,786 
54,734 *32,651:l 

2t8,900 *138,477 
200,584 *128,424 

20,230 
:.l0,775 
58,875 
56,251 

38,232 
32,4:i4 

43,368 
23,655 

11!0,779 
77,005 

11,038 
9,218 

34,775 
25,529 

20,775 
24.017 
6b,855 
88,837 

25,899 
22,081 
90 423 
72,160 

1.1,967 
12,917 
38.901 
38,750 

24,939 
24,9111 

20,404 
20,404 
81,616 
81,616 

7,263 
7,858 

19,974 
17,501 

rn,293 
7,535 

5,495 
1,677 
8,806 

t9,456 

1 m., May '06 5G6.055 *314.373 191,682 105,478 86,204 
DETROIT, MICH. 1 " " '05 433,734 *251,917 181.817 92.8Ll6 89,011 

Detroit United Ry.... 5 " " '06 2,222,940 *13.54612 868,328 499,447 368,881 
5 " " '05 1,884,455 *1167493 716,96:./ 46(/,559 256,403 

DULUTH, MINN. 
Duluth St, Ry. Co ..... 

1 m., Apr. 'C,6 
1 " " '05 
4 U H '06 
4 " 0 '05 

1 m., A pr. '06 
EAST ST. LOUIS, ILL. 1 " " '05 

East St .. Louis & Su- 4 " " '06 
burban Co ............ 4 " " '05 

1 m., Apr. '06 
FT.WAYNE, IND. 1 1 " " '05 

Ft. Wayne & Wabash 4 " " '06 
Valley Tr. Co......... 4 " " '05 

, l m., Mar. '06 
FT. WORTH, TEX, 1 " " '05 

Northern Texas Tr. Co 12 " " '06 
12 " " '05 

1 m., May '06 
GREENSBURG, PA. 1 " " 05 
Pittsburg. McK .. esport 5 " " ' 06 

& Greensburg Ry. Co. 5 " " '05 

1 m., Apr. '06 
HANCOCK, MICH. 1 " " '05 

Houg~ton County St. 1~ :: :: ;06 
Ry. Co·····-·········· 12 (15 

1 m., May '06 
HARRISBURG, Pa. 1" " '05 
Central Penn Trac. Co. 5 " •· '06 

5 u u '05 

H~USTON, TEX. 1 ';!·• A,pr. :g~ 
Houston Electric Co. 12 " " '06 

12" " '05 

62,181 31,841 
5.1,878 27,798 

225,355 129,190 
194,785 110,258 

30,339 
25.080 
96,165 
84,52{ 

114,439 60,195 U,244 
111,024 50,546 60,478 
349,652 194,433 155,219 
328, 76.l 160,798 167,804 

79,543 50,947 28,595 
68,509 42,M34 25,675 

311.631 194,680 116,951 
266,597 168,230 98.367 

17,524 
16,754 
70,0Ll7 
66,942 

H,815 
8 ::125 

26:11:,8 
17,585 

64,738 39.826 24,911 9,942, 14,970 
51:l,689 :U,2-ll 2.1 468 9,9::18 12,5.."ll 

694 654 419,06d 275:5!11 12LI t29 155 162 
581>11 336,1711 2t5,544 110;908 rn4,61:l6 

19,178 
16,616 
73 6M5 
00:204 

7.122 
8,191 

3t,3i0 
30,803 

12,056 
8,425 

39 315 
29,401 

17,966 *11,647 6,1:llf3 
2,056 *25.985 t23,929 

198,460 *141,527 53,9::1::l 
173,308 *160,148 13,160 

57,357 48,977 
50 636 40,855 

251:.48 236 360 
~10,806 193,118 

8 380 
9:i81 

18.1:!88 
11;688 

4,442 7,614 

23~~59 i5:956 

3,937 2,382 

4~:~M t2~:~~ 
41,280 t28,120 

47,173 *30.811 16,362 7,692 8,670 
40,377 *•

3
~5
9

,a
4
· 
4
11
1 

15 066 8,713 6,354 
516,457 ., 207 :016 102,547 104,469 
385,828 *325,441 60,387 99,801 t39,414 

COMPANY Period 

JACKSON, MICH. 1 m., May '06 
Jackson Cons. Tr. Co .. 1 " •· '05 

5 " " '(16 
5 u u '05 

LEECHBURG, PA. 
Pittsburg& Alleghany 

Valley Ry. Co........ 1 m.,tApr.'06 

MANILA, P. I. ·. 
Manila Elec. R. R. & Lt. 1 m., May '06 

Co., Railway Dept .... -5" " '06 
1 " " 06 

Total, all depts .......... 5 .. u '06 

MILWAUKEE, WIS. 1 m., May '06 
Milwaukee El, Ry. & 1" · '05 

Lt, Co .......................... 5 u •• 'C6 
5" " '05 

1 m., May 'C6 
Milwaukee Lt., Ht. & 1 " " '05 

Tr. Co .... ________ ........... 5 " " '06 
5 u u '05 

12170 
9,91:!5 

51,377 
11,321 

fl,527 

44,000 
218,830 
72,000 

""•"j 
284,199 
268 334-

1,370:866 
ur.o,836 

50,167 
47,398 

227,490 
201,661 

7,371 
5,86.'i 

2,556 

4,799 
4,072 

3 971 

22,250 21,750 
109,485 :09.346 

37,650 34,350 
186,678 179,609 

2,879 
2,68i 

3,125 

1.920 
1,385 

846 

153,428 131,070 89,719 41.351 
133,285 135,04!1 77,089 57,960 
69d,811 677,055 437.411 239,645 
649,117 621,7111 371,708 250,011 

22,068 28,099 25.454 
21,166 26,232 20,4:35 
98,58'i 128,905 117,954 
99,840 101,821 96,34. 

2,645 
5.798 

10,951 
5,480 

1 m,, May '06 448.104 209.263 238,841 110,592 128,249 
MINNEAPOLIS,MINN, 1 " " '05 389,125 172,504 216.9"ll 97,20!, 119,712 

Twin City R. T. Co.... 5 " " '06 2,070.018 998,8d8 1,071,180 549,425 521,755 
ti " " '05 1,778,942 861,b,4 917,:?68 486,508 430,760 

1 m., May '06 264,252 H9,074 115,178 47,236 67,942 
MONTREAL, CAN. 1 " " '05 236,399 134,691:l 101,706 28,749 72,958 

Montreal St, Ry. Co... 8 " " '06 l,906,l9ll 1,214,359 691,832 266,975 424,857 
8 " " '05 1,675,791 1,120,9;!'7 554,865 169,651 385,211 

1 m., May '06 
NEWBURGH, N. Y. 1 " " '05 

Orange Co. Trac. Co .. ~ :: :: :g~ 
11,726 
11,445 
43,898 
39,016 

7,552 
6,7M9 

34,793 
31,651 

4 174 
4,656 
9,105 
7,365 

NKW ORLEANS, LA. 
New Orleans Ry. & 1 m., May '(.6 470,901 261,047 209,854 154,806 55 048 

Lt. Co................. 5 " •• '06 2,452,810 1,279,149 1,173,661 761,481 412:180 

OAK LA ND, CAL. 1 m., Apr. '06 
Oakland 'l,rac. Con ...... 1 u O '05 

1 m., Apr. '06 
OLEAN, N. Y. 1 " •· '05 

Olean St. Ry. Co ....... 10 " " '06 
10" " '0ti 

151,525 
122,24i 

9,921 
10,1!1:!5 

104,603 
94,340 

67,817 
57,003 

4 658 
6:487 

52,0!J~ 
48,079 

S.'i,709 
65,243 

5 262 
4:448 

52,511 
46,261 

35,678 

2,768 
2,968 

26,8:9 
26,868 

48,030 

2,495 
1,480 

25 6.:12 
19:393 

1 m., May 'Oti 2~5,648 
PHILADELPHIA., PA. 1 " " '05 211,.110 

American Rys, t.:o . ... 11 ·• " '06 1 852 720 
11 " " '05 1:750:206 

ST. LOUIS, MO, 1 m., May '06 805,183 *490,;j67 314,816 198,025 116,790 
United Rallways Co. I ·• " '05 757,481 *475,566 281,915 198,954 82,961 

of St. Louis ...... _.... 5 " " '06 3,60M,M65 *224~ I.368,437 991,296 877,141 
5 " " '05 3,2\19,987 *2248051 1,051,936 996,497 55,439 

1 m., A pr. '06 
SAVANNAH, GA. 1" ·· '05 

Savannah .Electric Co. 12 " '" '06 
12 " " ·05 

1 m., Apr. '0fi 
SEATTLE, WASH. 1 " •· '05 

Seattle .Electric Co .... 12 " " '06 
12 " " '05 

SYRACUSE, N. Y. 
1 m.,May '06 
1 " " '05 

Syracuse R. T. Co ..... 5 ~~ H '06 
5 H U '05 

1 m., Apr. '06 
TERRE HAUTE, IND. 1" ·· '00 

Terre Haute 'l'r. & Lt. 12 :: :: :oo 
Co ···········-········ 12 05 

TOLEDO,O. 
1 m., Apr. '06 
1 " .• '05 

Toledo Rys. & Lt. Co .. 4 ° " 'l:6 
4 U H 'Q5 

49,87'2 *29,982 
46 333 *26 521 

607: 130 *366;.oo 
557,209 *320,81!2 

231,4921 *153.058 
:wa,425 *144,1:.14 

2,70t/:lti2 * 1743138 
2,3ti7 ,28() 1 * 1633666 

19 891 
19,811 

:.!40,424 
2;!6,327 

10,978 8.913 
10,554 9 2.'>7 

1211, 1 ti9 116' 256 
127,247 109:080 

78,434 27,076 51,359 
59,301 24 7b5 34,536 

9til :m 297:tJ9\I 66t,125 
733:614 :.:99,948 433,666 

87,628 50,724 36,904 23,257 13,6t7 
11683 
11:410 
51,585 

ii ,590 45,521 32 U6\I 20,386 
428, 1.15 244,1:!15 133:810 112 400 
373,268 219,7Ml 15d,4o7 101,952 

61,133 •1:!5 567 2.'i,566 18,011 12,555 
46,761 •34:779 11,98:./ 8,744 8 238 

681:l,996 •435,984 248,012 134,898 113:'].14 
583,446 •374,229 209,:!17 113,049 9ti,lb8 

156,396 •83,6:!3 
147,159 •7:J, 158 
616,543 •326,639 
578,0741 •300,148 

72,778 42,213 30,560 
68 OOti 41,765 26 241 

21:19:904 169,2\JN l~o:696 
277,926 170,149 107,777 




