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Co=operation Between Departments 

A commendable desire to avoid th e od ious name of fa ult 

finder may often prove a hindrance to the e ffective co
operation which should exist bet\veen all departments of. 

an organizati on. The truth of this was vivid ly brought to 
111i11d by a recent accident at a new carhouse where a car 

was badly damaged through its inability to clear a wall 

when passing over a certain wye. T he fact was that the 
engineering department had foreseen every clearance con

dition except the case where the forward truck of a car 
was on one branch of the wye while the rear truck wa~ 
on the other branch. The investigati on of the accident 

showed that the plat fo rm men who operated at this loca

tion were fully aware that some cars were liable to foul 

this wall under the condition noted. but no one had thought 
that the oversight could be remedied by reporting the mat

ter to his superior. T hi s incident clearly indicates how 

necessary it is th at the employees should feel th at they are 
working for the interests of the company at la rge no matter 

what their own dai ly routine may be. 

Protection of Linemen Agai nst Shocks 

T he Cent ral E lectric Raihvay Association at its meeting 

last week dec ided to appoint a committee to draft a code of 
ru les for the protection of linemen \Vorking on high-tension 

circuits with the end in view o f having such a code adopted 
as standard by all member companies. The wide d iver sity 
of practice in this hazardous work is shown by the reports 
of twelve railway compani es published in the ELECTRIC 

RAILWAY JOURNAL of June 18, 1910, page 1068. Many 
companies re ly for the safety of their linemen largely on 
the use of grounding wires or chains thrown over the 

wi res after the lines to be repaired have been killed at 
the power house or substation on telephone instructions 

from the linemen or dispatcher. Other companies have an 

elaborate system of transmitting and confirming line dis

patching orders which resembles the system of double

order dispatching of train s in that the line dispatcher is 
notified after his orders have been carried out. Unless 
the utmost precautions are taken accidents occasionally 
will happen either through the carelessness of the linemen 
or as the result of a mistake or disobedience of a substation 
operator . The old adage that familiarity breeds contempt 
applies to nearly all men who are employed in dangerous 
occupations. especially to linemen. Left to their own de
vices they often will take chances. But if the substation 
and power house ope rators as well are spec ifically in

st ructed as to the proper steps to take to protect linemen 
working on th e wires a simultaneous combination of mi s
takes by two or more men is necessa ry to cause an acci
dent. A ca refu lly prepared code of rules covering the acts 
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of eve ryone concerned in making high-tension repa irs will 
no doubt be welcomed by all enginee rs in charge of line 
maintenance. 

Increase of Fare on Hudson & Manhattan Railroad 

The action of the H u<lson & Manhattan Railroa <l 111 m
creas ing its rate of fa re 40 per cent between points in up
town New Yo rk and New J ersey fo llows an experiment 
with the usual 5-cent uni t which was fo und to be unprofi t
able. T hat the se rvice rendered by this company is of a 
superior nature there can be no question. It not only 
affords g reater convenience but also a material saving of 
time when compare<l with the old combined route of ferry 
and surface ra ilway between thes e points. T he fact that 
the company needs more money to meet its fixed charges 
and taxes is a sufficient excuse, afte r the experimental 
period has passed, for a new start with a higher rate of 
fa re. All ied with the natural inquiry as to whether the 
company will retain at the higher rate the full amount of 
business whic h it ha s at the lowe r rate is the question of 
the means tha t will now be taken to demonstrate the 
unusual value of this highly spec iali zed form of serv ice. 
This may prove to be a grea ter problem than the one of 
adopting sati sfac tory ways for the collection of revenue 
under the arrangement by which classes of passengers pay
ing different rates of fare will be carrie<l in one train. 
T he latter problem is an operating question, but the former 
question is the greater an<l requires a broad policy that will 
have the effect not only of retaining most of the present 
business but of st imulating the greater traffic that is needed 
for the future. 

T HE PROPER BASES FOR RA TES AND FA RES 

T he full report of the committee of the A merican Elec
tric Railway Association appointed to consider the "'Deter
mination of the Proper Bases for Rates and Fares"' covers 
many aspects of this serious question. It includes, in addi
tion to the brief summa ry of conclusions made public at 
the last Atlantic City convention, written personal con
tributions by must of the memb e.rs of the committee. The 
study is, as it needs to be if it is to rece ive public support , 
an argument for higher average fares through reasonable 
and justifiable changes in methods, and a statement of the 
reasons why greate r revenue is required to encourage con
tinued investment in the properties so as to enable them to 
keep pace with the growth of the communities se rved. 

Although, as stated, the brief report of the full com

mittee was published during the week of the Atlantic City 
convention, this pa rt is republished in this issue for the 
conveni ence of readers, together with a full abstract of the 
rest of the report. The lowest rate recognized in the 
iist of suggested methods of securing increased average 
rates is the retention of the present 5-cent flat fare and 
the elimination of free t ransfers. This ra te alone, if 
attainable by the railways throughout the country, would 
solve some problems, but unfortunately many companies 
are confronted by requirements of franchise ordinances 
governing transfers which were accepted when costs were 
lower and prospects brighter. Such cont rac ts provide, in 
many instances, not only for free transfers, but also fo r 
the sale of tickets in lots at an average of less than 5 

cents. Railways bound by such .requirements, however, 
might secure supplemental contracts with cities authorizing 
a charge based more nearly on the cost of service if the 
companies should make other concessions that might meet 
general public convenience. Vv e have called attention pre
viously to the plan generally r ecommended by the com
mittee as the most feasible of the methods that it offers. 
T his is the establishment of a zone system with a 5-cent 

· fa re fo r a large central zone and 3 cents extra fare, mak
ing a total rate of 8 cents, for a trip to the outlying 
zone, and the issue of transfers either fre e or with some 
charge. 

A modification of this suggesti on is advanced by Mr. 
Sergeant in his memorandum. He mentions the possibility 
of having a central and outer zone with the condition that 
a passenger might ride without ex tra payment from one 
into the next. I f, however, the passenger rode from the 
outlying zone through the central zone and continued his 
journey to another point in the outer zone, a second fare 
should be · asked. This prac tice would tend to restrict the 
ave rage lengths of rides and possibly bring them within 
the scope of a single 5-cent fa re. Such a method might 
be available by an amendment of the franchise where there 
is a plain nee <l of inc reased revenue as well as of additions 

and betterments. 
Inasmuch as the memoranda presented by members of 

the committee const itute the new part of the report, it is in 
these that the principal in terest centers. T he memorandum 
by l\fr. Ford, the chai rman , is written on the assumption 
that necessity ex ists fo r general increase in ra tes of fare 
if the continued growth of American electric railways is to 
be assured. Mr. Ford presents a statement of the factors 
which govern transportation rates. T hese factors apply 
not only to the city st reet ra ilway, but also to the inter
urban line, steam railway, taxicab, steamship, etc. This 
memorandum may be supplemented by a reference to fac
tors in transportation conditions which are most apparent 
in the larger cities of the country. On Manhattan Island 
two extremes of public utility transportation service are 
found in the surface and subway lines. The surface lines 
provide the maximum convenienc e fo r very short journeys. 
Their cars can be taken or left at eve ry street intersection, 
or, in the case of long blocks, at midway stopping points. 
On the principal lines the headway is ve ry close. In the 
subway the average person, instead of finding stations at 
every street crossing, is obliged ordinarily to allow for a 
walk of seve ral blocks at the starting point or destination. 
But the subway service, notwithstanding the crowded cars, 

the lack of surface air and the noise of operation, redeems 
itself in the opinion of the busy individual by the amount 
of time which its wonderful operation saves. These dif
ferences in character of se rvice exist in one city. When 
we compare two or more cities similar differences as to 
rapidity of travel, lack of overcrowding and general con
venience to the pub lic are found, and these differences are 
so de fi nite that they should be taken into account in any 
conside ration of r emedies which appear to be of general 
applicat ion. 

I n r eferring to the longer ride, increasing cost, increas
ing use of transfers and greater requirements as to service 
and facilities imposed, Mr. Ford states that in consequence 
of the insufficiency of margin resulting from these condi-
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tions the do,elopment of the electric railway is at a stand
still. Even now these conditions are becoming more 
serious in many cities . The desired increase of short-haul 
business in sufficient V"olume to overcome the increasing 
density of long-haul traffic is not always reali zed. Any 
curtailment in transfers is difficult to effect without the 
accompaniment of a public outcry by those who have been 
enjoying priV"ilcges to ,which they arc not legally entitled. 
ImproV"ement in these matters, however, is facilitated by 
support from public authorities which can be given in a 
number of localities by state commissions 1f th e members 
of those bodies are so inclined. 

Mr. Sergeant, in his suggestive memorandum, states that 
if the general public is to be c01winced of the necessity 
for an increase of rates it must be shown the factors of 
expenditure, capitali za tion and other elements which enter 
into the problem. This is a fundamental requirement, and 
companies with insufficient revenues should prepare them
selves and their properties to demonstrate the losses or the 
insufficient margins returned by analysis of the operations. 
All conditions of investment and costs of operation as well 
as of traffic differ in each city. Some systems are reason
ably compact and arc fairly well protected against exces
sive waste of mileage. Cities, however, do not develop in 
expected ways, and investments of companies, reasonable 
when made, are not always as remunerative as they 
promised to be. In such cases either the investments are 
part of the fair costs of the property or the earnings 
should be sufficient to enable the companies to retire them 
by sinking fund payments. 
· The contribution made by Mr. Bradlee, of Stone & Web

ster, is important not only because of the large number of 
companies operated by the interests which he repre sents, 
but also because of the study which shows definite cal
culations of the maximum length of haul permissible for 
profitable operation with average stated numbers of 5-cent 
fare passengers. In his summary of London conditions, 
Mr. Clark mentions the fact, which has relieved the com
panies in that city, that little objection appears to have 
been raised to the increase in fares. 

A growing interest in the ,vell-known European zone 
system or some modification thereof is evident by refer
ences in the various memoranda to the possibilities of 
some plan of this nature. Mr. Foster, for instance, in 
emphasizing the necessity of stopping the decline in net 
earning power, suggests thi s as one of the possible means. 
Of course the companies have bound themselves, unwi sely 
in many cases, to extend the 5-cent fares whenever the 
limits of cities in which they a re located are enlarged. 
In these days of cost analysi s and careful consideration 
of possibilities for economy blanket conditions that involve 
unlimited and unforeseen responsibilities appear to be 
suicidal. It is fortunate for the industry that members of 
the association who have had long experience have paved 
the way through this report for a thorough consideration 
of the entire subject. The discussion planned for the mid
year meeting will be a helpful one. It is to be hoped that 
the consideration of this subject by the association will 
not be ended until each company in serious straits can 
make public proof of its need for r elief without having 
unjust use made of its figures by others. 

A. C. VERSUS D. C. AT MILWAUKEE 

A contribution of exceptional value has been made to 
the study of the choice of electric systems for railway 
operat ion by Messrs. Rau and Mullett in their article 
in thi s issue on the results with single-phase and high-ten
sion direct-current operation on a part of the interurban 
system of the Milwaukee Light, Heat & Traction Company. 
As so much has been said and written about the merits of 
the se two systems for railway serV"ice, it is fortunate that 
full particulars are ava ilable of the performance of equip
ments of each type on the same road and for the same 
traffic. To the management of th e company are due the 
thanks of the industry for the information thus freely 
made public. A somewhat similar analytical art icle which 
desc ribed the reasons for the change from alternating cur
rent to high-tension direct current on the Washington , 
Baltimore & Annapoli s Railway was published in t he 
ELECTRIC RAILWAY JouRNAL for May 27, 1911 , and the at
tention which that article attracted is evinced by the ex
tent of a discussion on that change at the recent Turin 
International Electrical Congress. 

The experience on the \ i\Tashington, Baltimore & An
napolis Railway, as well as on th e Milwaukee road, shows 
simply that the high-tension direct-current equipment 
which was installed later was better adapted than was the 
original equipment to the special conditions on each prop
erty. The conclusion should by no means be drawn from 
these examples that the single-phase system per se might 
not, under other conditions, have been equally superior 
to any form of direct-current system now developed. The 
fac t is that one of the most important services which can 
now be rendered to the railway industry by electrical en
gineers is to outline still more closely than in the past the 
respective fi elds of the high-tension direct-current system, 
the single-phase system and the three-phase system. This 
cannot be done by exaggerated claims for any one system 
or equally exaggerated condemnation of another. It can 
best be accompli shed by the development of a clearer knowi
edge of what have happily been termed the peremptory fac
tors in the choice of an electric railway system. According 
to this theory each electrical system has undeniable advan
tages over all others under certain conditions, and a care
fol consideration of all the surroundings of each particular 
case should disclose certain factors which make the choice 
of one system in many cases so much more desirable than 
any other as practically to decide the question. 

The article of Messrs. Rau and Mullett on the Mil
waukee situation presents service and cost statistics which 
are easy of compari son. T hose relating to repair work 
on the two classes of motors are based on twelve months' 
service with fifty -two a.c. motor s and an equal length of 
se rvice with sixty 1200-volt d.c. motors. During thi s time 
130 repairs were made to the a.c. motors and only five to 
the d.c. motors. This comparison has an important bear
ing on the fir st reason ( frequent road fai lures) given for 
the change in Milwaukee. However, it should be notecl 
that the a.c. motors were of 75-hp capacity while the d.c. 
motors arc of 100-hp capacity, and there is a possibility 
tl1at the requirements of traffic brought about by the 
rapidly increasing load due to new extensions, and also by 
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more frequent passenger stops, may have put upon the 75-
hp a.c. motors heavier loads than those for which they 

were designed. The a.c. car complete with fou r 75-hp 

motors weighed the same as the 1200-volt d.c. car com
plete with four rno-hp motors. The car bodies were of the 

same gener~I proportions, but the seating capacity of the 

a .c. car exceeded that of the d.c. car by two passengers. 
T he total weight of equipment per horse-power of the a.c. 
motors per car was 266 lb. , while the corresponding weight 

four trailers are attached to one motor car, since it is the 
practice of the transportation department of this road to 
handle a ll possible extra business by adding trailers to reg

ular tra ins. This plan avoids a disturbance of regular 
schedules and keeps the number of train orders at a mini
mum. But in the case of the single-phase equipment this 

practice could not be sati sfactorily followed because the 

a.c. motor cars did not have sufficient motor capacity to 
handle as heavy train loads as the transportation depart-

fo r the d.c. car is :::::-oo lb. per motor horse-power. Thu~, ment demanded. 

considering runnin g conditions identical and without load, 

each ra ted hor se-power capacity of the a.c. motor was 

called upon to propel 66 lb. , or 33 per cent, more dead 
weight than the d.c. motor equipment. This difference in 

motive power rating, when considered in proportion to the 

weight of equipment , would have a n important bearing ori 
the number of motor r epai rs and probably accounts largely 

for the inability of the a.c. equipments to fulfil the service 

requirements as well as fo r the way in which the 1200-
volt equipments ar e now doing the work. 

W ith r egard to road fai lures o f the two types of equip
ment , no definit e statement is made, but the compari son of 

motor r epairs already mentioned indicates a lower road re

li ability fo r the a.c. ca rs, thus substantiat ing the r eason 
given a t the time th e change was announced; namely, a lack 

of reli ability of the a .c. cars. But the author s point out 

in connection with the 1200-volt ca r s tha t the dynamotor 
which suppli es 600-volt current fo r lightin g and control 

purposes when running on th e 1200-volt trolley is a fre 
quent so urce of road trouble. T he a ir-compresso r motor 

is designed fo r 1200-volt operation and run s at half-speed 

on 600 volts. 

The authors g reatly incr ease th e vake of thei r a rticl e. by 

presentation of energy con sumption statistics whi ch are to 
be fo und in Table X I in the a rticl e. T hese stati stics are 

particularly interestin g became they show th e energy con

sumption, stops, running ti me a nd other operating factors 

fo r both a .c. and d.c. types of equipment of like we ight 
when operating over the same t racks on 600 volts d.c . and 

on 1.he higher voltages ( 3300 volts a.c. and 1200 volt s d.c.) 
fo r which they were par ticula rly designed. It w ill al so be 
noted that the power consumption per tra in-mile for an 

a .c. car while running on the 600-volt sections, with motor 
car alone, with one tra iler , and with two trailers, averages 

3.5 kw-hours, 4.42 kw-hours and 5.48 kw-hours respectively. 
T he single-phase car equipment of the Milwaukee system 

was at the same disadvantage as that of other roads on 

which terminal operating arrangement s required that a.c. 

cars be routed for portions of their runs over 600-volt d.c. 
trolley sections. On the \ Vatertown interurban divi sion 

the total one-way run is 50.56 miles, and 23.49 miles of this 
distance was and is operated at 600 volt s. This 600-volt 
section includes nearly 9 miles of city tracks, on which 
stops are very frequent, and about 14 miles of double-track 
private right-of-way interurban line on which the stops 
are less than a mile apart . The a.c. cars thus had to be 
de signed for combination service and when in that service 
had to make frequent stops. The high-voltage sections ad
mit of fast running, and the traffic between Milwaukee 

and the many attractive Jake resorts near \V aukesha and 

Oconomowoc call for heavy train service. As many as 

ELECTR.IC R.AILR.OADING AT THE TUR.IN CONGRESS 

\Ve publish elsewhere a resume of a very interesting dis
cussion on electric railways which took place at the Inter

national Electrical Congress a t Turin. It is very pertinent 
evidence of the intense interest in heavy electric traction 

on the Continent and the activity of engineers in working 
out the various problems connected with it. In fact, if one 

went through the discussion and substituted ''direct cur

r ent" for " three-phase" wherever found, it would read 
very much like the polemics which have often been de
livered at a meeting of the American Institute of Electrical 
E ngineers or the New York Railroad Club at New York. 
Fo r at the Turin conference direct-current traction re-

ceived ve ry scant consideration, the comparisons made be

ing almost wholly between single-phase and three-phase 
equipments. l\foch interesting information was brought 

out regarding the a lternating-current systems of various 
kind s in use on the Continent. 

One striking fact mentioned was that the regenerative 
control with single-phase motors is being tried out on 

the l\Iidi line in France. A nother was the testimony of 

Mr. de Kando as to the practical usefulness of the very 
successful recuperation to be accomplished with three
phase motors. According to his figures, on the Giovi line 
there was an actual saving of r6 per cent of fuel consump
tion due to the adoption of recuperation on the system. 
Thanks to its effect on braking, it has become feasible to 

run the electric trains down grade on this line at a speed 
50 per cent higher than is thought desirable with steam 
trains controlled by ordinary brakes. Moreover, Mr. de 
K ando stated that the constant-speed properties of the 
three-phase motors were pract ically very useful , and it 
was found that on the Valtellina line the electric locomo
tives generally held their schedule admirably under traffic 
conditions that caused the steam locomotives to be fre

quently late. As to the complication of the contact system, 
he thought practical experience had shown that to be 

greatly exaggerated. 
Mr. Vallauri vigorously defended the single-phase sys.: 

tern, stating that the only serious defect originally feared 
in it-that is, the difficulty of commutation-had been 

found to be much less serious than was at first supposed 
and that in fact the commutator was as reliable as any 
other part of the machine. As for the admitted greater 
\\'eight of the single-phase motor, it was actually useful to 

t raction, and recuperation, from tests already made, was 
shown to be possible with this system. Another speaker, 
taking the opposite view, defended the three-phase system 
against the charge of over-complication in the overhead 
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system, mentioning a single yard with 5 miles oi elec
t rifi ed t racks on the three-phase system which was regu
larly in operation without any difficul ty in construction or 

maintenance. 
Only towa rd the end of the discussion did the direct

current system come into consideration. I t was bro ught 
vigorously into evidence by the distinguished president, 
Mr. Mailloux, and warmly defended by some of the Ger
man, Austr ian and Russian delegates, one of whom in 
particular expressed the opinion that with high voltage on 
direct-current lines the total economy was quite compar
able with that of single-phase operation. 

T he papers and discussion deserve careful reading from 
all electric rai lway engineers, particularly on account of 
their presenting a tota lly diffe r ent viewpoint from that 
which we Americans are wont to take-a viewpoint the 
more interesting since it is based on considerable ex
perience with conditions and systems not common here. 

Aside fro m this discussion as to methods, the most in
te resting result of the congress was the decision to define 
acceleration in terms of miles ( or ki lometers) per hour 
per second, instead of using the smaller linear units and 
writing feet ( or meters) per second per second. This 
r esolution, which was put through the congress unani
mously, is an important and logical one, the point being 
that the acceleration is th us expressed in terms of the same 
linear unit used to define the speed instead of a sub
multiple of that unit, a change which considerably simpli
fies the numerical part of the problems of acceleration. 
This decision was very largely due to the influence and the 
clear setting forth of the situati on by P resident Mailloux, 
who has consistently advocated th e simpler method. Alto
gether the proceedings at Turin were rich in their record 
of compa rative experience, and the results of the meeting 
are certainly most valuable and instructive. 

IMPROVI NG DRAWINGS OF PIPI NG INSTALLATIO NS 

Throughout the entire field of power plant des ign it is 
doubtful if there is a more difficult problem from the draft
ing point of view than the clear and accurate presentation 
of piping layouts. Even in drawings of la rge stations it 
is hard to present plans and elevations of pipe runs which 
are easi ly interpreted when examined by persons reason
ably familiar with the use of blue prints. T here is relative
ly more space available for piping and auxiliaries in plants 
of h igh capacity, but the frequent changes of level encoun

tered produce overlapping on drawings of assembled equip
ment, and the requirements of drawing to scale leave little 
opportunity for making complicated details clear on gen
eral plans and elevations. These conditions are the cause 
of no little lost time, mental friction and general incon
venience whenever important piping installations are pro
jected or are under. construction, and in the interests of 
the busy operating man something ought to be done to 
improve the situation. 

There is no good reason why the use of diagrams and 
sketches of important pipe details should not come into 
vogue on the mechanical side of the station, just as the 
application of skeleton diagrams of electric wiring has done 

so much to si mplify th e arrangement of equipment on the 
switchboard end of the establishment. Contractors must 
have detai led plans in any event; but it is scarcely less im
portant to provide those who are to operate the plant with 
drawings showing th e principles of the arrangement 
adopted, even if scales and the exact locations of all fittings 
are omitted. Some excellent work has been done along 
this line in the preparation of drawings showing the con
nections of valves in automatic sprinkler systems for car
house and shop service, and if similar diagrammatic 
sketches could be brought into general use in the power 
house field, the results would be of real value. Best of all, 
the preparation of such sketches,· by the use, say, of a single 
line for each pipe instead of the double line, and the em
ployment of convenient symbols such as X, T and U at 
valves and fittings, with appropriate numbers, takes very 
litt le time and trouble if done by the man who designs the 
p1pmg. It is entirely needless in the majority of cases to 
attempt to show numerous piping systems on a single 
drawing. The better plan is to confine the diagram of each 
system to a separate sheet which can be posted behind glass 
or filed in a loose-leaf book easily accessible by the power 
station engineer. 

Designers of electrical power stations have too often 
failed to realize that when the operating engineer, the con
struction man or the superintendent is running down 
trouble in the system of compressed-air piping he cares 
very little about the valves in other systems of auxiliaries, 
but needs a clear record of manipulating possibilities on 
a highly specialized assembly of apparatus. The station 
operator soon finds himself so familiar with the installa
tion that he rare ly refers to the diagram, but it is none the 
less a valuable adjunct to the plant's resources. In too few 
cases as yet are copies of the final approved drawings of a 
plant maintained in the office of the chief operating engi
neer as well as in the files of the consulting or designing 
engineer. Nothing less than a full set of blue prints should 
be supplied to every station in cases where drawings are 
provided for its efficient construction and extension. 

T here is also room for improvement in the preparation of 
detailed drawings of piping, notably in the labeling of 
eve ry run and piece of apparatus shown, the specifying of 
diameter and material, and the tabulation of lists of fittings 
and special parts, with space for the index number, number 
required, size and description. It would be a great help if 
piping plans showing the termination of a given run, as at 
the end of a given contract section, were always provided 
with letters, figures or other identification by which the con
tinuation of the pipe could be picked up and followed on 
another drawing. This method has been followed of late 
with great success to show the course of wiring runs in 
connection with the installation of switchboard panels and 
apparatus for remote control, and there is no reason why 
it should not be utilized equally well in piping work. Still 
another improvement which has lately come into use is the 
lettering of all piping and auxiliary equipment in the sta
tion with the function of each important piece, a plan 
which extends the benefits of the pipe-coloring schemes, 
which are so deservedly popular, and pro1i1ises further ap
plication when its conveniences have become fully appre
ciated. 
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Alternating and Direct-Current Interurban Lines 
of the Milwaukee System 

Com para tive Construetion Data and Car E nergy Consumption Figures Are Presented for the Interurban Lines of the 
M ilwaukee System Formerly O perated by 3300-Volt Alternating Current 

and Now by 1200-Volt Direet Current 

BY, 0, M. RAU, CH IEF ELECTRICIAN OF THE MILWAU KEE ELECTRIC RAILWAY & LIGHT C0l\lPANY, AND H. A. MULLETT, 
SUPERI NTENDENT OF ROLLING STOCK 

T hree divisions of the M ilwauke e Light, H eat & Traction 
Company affo rd a most excellent basis fo r compar ing the 
cost and per fo rm ance of 3300-volt a .c. and 1200-volt d.c. 
trolley systems. T hese divisions, or ra ther the part s of th em 
located away from Milwaukee, terminate at W atertown , 
East T roy and Burlington, Wis. About 75 miles of t rack 
on th ese divis ions was first equipped fo r 3300-volt single
phase operat ion, and then after about two years' service the 
same mileage was re-equipped for 1200-volt d. c. operation. 
T hus direct compar isons of importan t featu res of the in
s ta llation may be made on one basis, and these, the refo re, 
a re more valuable than compa risons of dissimilar operat ing 
systems on different roads. 

T he sing le-phase equipmen t was described in the STREET 
RAILWAY JOURNAL for Aug. 3, page 156, and Aug. ro, 1907, 
page 218. T he 1200-volt equipment was described in the 
ELECTRIC RAILWAY JOURNAL fo r July 16, 1910, page 102. 

T he in terurban cars which run to the 
Public Service Terminal in Milwaukee 
had to be designed fo r 600-volt opera
t ion as well a s for 3300-volt a.c. or 
1200-volt d.c. opera t ion. It may be said 
that the combination 3300-volt a.c.-600-
volt d.c. equipments did not fu lly meet 
the requirements so far as continuity of 
service and trailer-hauling capacity 
we r e concerned and that the change to 
1200 volts d.c. was made largely for 
thi s reason. 

T he service requirement s on th ese lines are heavy dur
ing fo u r summ er months. T he average da ily revenue car 
miles run durin g the four summer months of the year 
approx imate 2100 and during the other eight months are 
approx imately 1400. Ordinarily single cars are run on the 
East Troy and Burling ton divisions on two-hour headway, 
but on Saturdays and Sundays as many as four trailers are 
added to each motor ca r to meet the demands of the traffic 
to and from the numerous resorts served by these inter
urban divisions. T he service on the Watertown line has 
an hourly schedule during the four summer months. The 
da ily motor-car mileage and the Saturday and Sunday 
tra iler -car mi leage fo r summ er and winter months are as 
shown in Table II. 

The schedule speeds on the high-voltage portions of the 
routes ave rage about 24.5 m.p.h. with max imum speeds of 
55 m.p.h. T he average distance between r egular stops is 

T he three lines for which data are 
avai lable have the same 600-volt ter
minal rou te for 8.64 miles between the 
P ublic Service Building in Milwaukee 
and W est A ll is. T his is over city track. 
From \ Yest A ll is one route extends 
westward to \Vaukesha Beach and 
\Vatertown and another southward to 
St. l\fa r tins, where it in turn divides, 
one exten sion leading to East Troy and 

Milwaukee Interurban Lines-Interurban Car with Single- Phase Equipment 

the other to Burlington. T he total run between th e Mil
wa ukee Terminal and \Vatertown is 50.56 miles, of which 
27.07 miles from \Vaukesha Beach to \ Vatertown fo rmerly 
was oper ated at 3300 volts a.c. and now is opera ted at 1200 
volt s d .c. On the south bran ches the routes a re the same 
between Milwaukee and \Vest A llis and between West 
All is, and St. Martins, 6.17 miles. The route fr om \ Vest 

TABLE J.-:olrLEAGE OF 1200-VoLT LI NES, 
Waukesha Beach to \ \Tatertown ...... ... ................ .. ..... . 
\Vest Allis to St. Martin s . . .. . ................................ . 
St. Martins to East T roy .... .. .................... . ........... . 
St. Martins to Burlington . .. . ............... . .... ... .......... . 

Total .. . ........... . . .. . ....• .. ... .. ..•.•... . ... ...... . . . .. 

2i.07 
6,17 

21.25 
21.96 

76.45 

A llis, th rough St. M ar t in s to East Troy, is 27.42 miles, and 
to Burlington it is 28.13 miles. These routes, with the ex
cept ion of the \ Vest Allis-St. Mart ins section, also were 
operated with single-phase current and now are operated 
with 1200-volt direct curent. 

A summary of the mileage, including sidings, of the 1200-
volt lines of the Milwaukee Light, Heat & T raction 
Company is published in Table I. 

0.75 mile on the \ i\Tatertown divisions and 0.83 mile on 
the other two divi sions. T hese dat a and those which follow 
refer only to service on the high-voltage sections of the 
interurban lines. 

T ABLE I L-AVERAG E D AILY CAR MI LEAGE ON 1200-VoLT L IN E. 

Summer, four month s. 

East 
W a tertown. Troy. 

:\Iotor cars ..... . . .. .... .... . .... . .. . . . . . . 
Satu rday trai lers . ....... . ........ . ..... . . . 
Sunday t rai lers .. ........ .. ....... . .. . . .. . 

F all , winter, spring, eight mont hs. 
Motor cars . . •..• . .. . .. .. . .•• • . ... •....... 
Saturday trailers ........ . .. .. .. . . ...•..... 
Sunday trailers ....... ..... .. ........•.... 

976 
90 

117 

448 

377 
84 

168 

377 
42 
84 

Bur
lington, 

364 
32 
40 

364 
24 
32 

A s ea r li er stated, the high-voltage lines operate to and 
from the Milwaukee terminal over 600-volt city and con
necting lines. Thus the service requires more high-voltage 
cars than would be necessary to operate only the high-volt
age sections. Considering only the high-voltage sections 
ten motor cars and eighteen trailers would be sufficient to 
handle the traffic. The disposition of cars on th'e three 
lines then would be as shown in Table III. 
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TABLE Ill.-D1sPOSITIO N OF CARS O_N THE THREE L I NES. 

\Vat er- East 
t own . Troy. 

Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4 
T r ailers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 8 
Motor ca r s operating eight months, Sundays..... 3 1.5 
Trailer s ope rating fo ur months, Sundays...... . . . 5 3 

Bur-
li ngton. 

2 
4 
l.S 
3 

Milwaukee Interurban Lines-Waukesha Beach 1200-V olt 
Subst~tion Building 

SINGLE-PHASE CARS 
T he origina l singl e-phase motor ca rs, ten m number, 

had the cha racteristics g iven in T able IV. 

TABLE !\'.-D ATA OF SINGLE-PH AS E CARS. 

Length over a ll. ........ .. ..... . . . ...... . ........... . .. . 53 ft. 5 in. 
Length over corner post s . . ..... . .......... . ............ . 40 ft. 0 in. 
\Vidth over belt r ail .... .. .. .... .. ...................... . 8 ft. 4 in. 
H eight fro m rail over roof board .... .. ....... . . ........ . 11 ft. 11 ¾ in. 
Truck-cen ter di st anc e .... . .. ..... ..... . ........... ....... 29 ft. 0 in. 
W heel base ..... .. .......... ... ................... ... .. . 6 ft. 1 in. 
Wheel dia meter .. . ........................... . .......... 3 f t. 0 in. 
Trucks, M. C. B. type, compan y des ign. 
Seatin g capacity ..... . , ...... . .. ....... ................. 66 
Motors, four a. c.-d. c. GE-605 . . ..... .............. . . . 7 5 hp 
Tota l weight with a . c. motors ... . .. .. . . . ........... '. ... .. 80,0U0 lb. 

1200-VOLT CARS 
The present 1200-volt passenger rolling stock consists 

of. the ten cars designed fo r single-phase use, fi fte~n new 
passenger cars and fiv e utility ca rs. The fi £teen new stee l 

ra tu s, whereas for merly, with the si ngle-phase apparatus, 
they we ighed approxi mately 80,000 lb. Both types of 
motors have commutating pol es and are designed for opera
tion on both 600 volts and 1200 volts. The gear ratio of 

Milwaukee Interurban Line~- Grade Separation on Wau
kesha !...ine 

th e 205 motors is 2.525 and that of the 207 motors is 3.05. 
T he standard interurban tra il er ca rs of the l\Ii lwaukee 

interurban system sea t fi fty-four passengers and weigh 

T .,s· E \ '. - 1:ATA CF 1200 .\" o~T CARS. 

Length over a I]. ............ . ............. ... .............. 53 ft. 5 in. 

~!~~~ e°v:rdut'~~~ ·p-~s-t~:::::::::::::::::::::::::::::::::: :
4

~ n: ~ i~: 
Height from rail over roof board s ............. . ............. 11 ft. 6 in. 
Truck-center distance.... . . . . . ... . . . . . . . .................... 28 ft. 4 in. 
Trucks, Brill M. C. B. type. 
\\' h eel base ...... ............. . ..... . ... . .................. 6 ft. I in. 
\\Th eel d iameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 in. 
Motors, fou r GE-207. . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 100 hp. 
W eight of car body and trucks ..... . ....................... 48,000 lb. 
'I otal weight ................ ............. . ................ 80,000 ib. 
Seatin g capacity.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

36,500 lb. T he latest type of interu rban motor car, that 
operat ed by the GE-207 motors, is buil t la rgely of steel. 
T hese ca rs we re described in the ELECTRIC RAILW A y J OUR-

Milwaukee Interurban Lines-Single-Phase Transformer Substation at Waukesha Beach 

passenger cars a re equipped with GE-207 100-hp motors. 
The ten older ca rs and th e utili ty ca rs were r e-equipped 
with GE-205 75-hp motors. T he motor ca rs equipped with 
G E -205 motors weigh 72,000 lb. complete with d.c . appa-

NA L fo r July 16, 1910, page 102. The more important data 
concerning t hese cars appear in Table V. 

T he new motor cars have the type M non-automat ic
control w ith two motors connected in se ries when runnin g 
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on 1200 volts. A dynamotor supplies current for the con
trol and lighting circuits when the car is on the 1200-volt 
trolley. The air-compressor motors a re insulated for 1200 

f + J 

Milwaukee Interurban Lines-Dead Section Between High 
and Low Voltage Lines 

Milwaukee Interurban Lines- Method of Supporting Trol-
ley Base on High-Voltage Cars 

volts and run at half-speed on the 600-volt trolley se~tion. 
A commutating switch fo r changing the motor connections 
from series to series-pa rallel during 1200-volt operation 
and from series-parallel to parallel during 600-volt opera-

tion, thereby giving full speed at both voltages, is placed 
under the car and operated from either end by a lever in 
the motorman's cab. This switch also transfers the 

Milwaukee Interurban Lines-Typical Roadway and Trans
mission Line Construction on Waukesha Line 

~.t'~~ 
• • : . 'c '- -- - ~ • - · - ::~ - z';..,: {_:·:_; 

-

Milwaukee Interurban Lines-Crossroad Waiting Station 
and Car Signal 

auxiliary circuits, except that for the compressor, from the 
trolley to the 600-volt tap of the dynamotor when the 12OO
volt section is entered. The other parts of the electrical 
equipment are practically standard 600-volt apparatus with 
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addit ional insulat ion des igned to provide fo r 1200-volt con
ditions. 

T he dynamotor is the most frequent source of t ro uble 
on the 1200-volt equipment. \,Vhen operat ing on 1200 vo lts 
on the in teru rban sections it is subj ect to trouble from 
lightnin g and with the dynamotor out of se rvice an indi 
vidual ca r is helpless because no 600-volt current is avail 
able fo r the cont rol and light systems. To provi<le against 
undue de lays and for continuous opera tion of tra ins, even 
though one dynamotor may be inoperative, the light jumpers 
a re made of suffic ien t capacity so that the control circuit 
on a car having a damaged dynamotor may obta in 600-volt 
current th rough the light j umper from the dynamotor of 
the next car. 

The mechanical department has prepared the fo llow: ng 
instructions to t ra inmen fo r their ass istance in preventing 
or locating and remedying troubles on 1200-volt ca rs: 
NAMES AND LOCATION OF AP PARATUs- [600-1 200-VOLT D.C. 

CARS-1111-11 25] 
" 1. Main Switch.-Large knife bl ade switch in wooden 

"9. L ightning A r res ters.-(Two used.) Located 111 

wooden box, by No. 1 t ro lley base on roof. 
" 10. Dynamotor.- Located undern eath car adjacent to 

No. 2 truck cab s:de. 
" r r. Dynamotor Resistance.-Resistance placed in iron 

box located nea r the dynamotor. 
" r 2. Cont ro ller Switch.-Located overhead in cab. 
·· 13. Cont ro ller.-Located in left-hand corner of cab. 
" q . Circui t-B reake r Trip and Rese t Switch.-Located 

ove rh ead in cab. 
"15. A ux ilia ry Fuses and Swi tch.-Located in fuse cabi

net, as fo llows: 
"600-1200-volt switch in small asbestos-lined compart

ment. 
"600-1200-volt dynamotor fuse in small asbestos- lined 

co mpartment. 
"600-1200-volt a ir-compressor fuse in small asbestos

lined compa rtment. 
"600-volt headlight fuse. 
"600-volt cont ro l-ci rcuit fuse. 

Milwaukee Interurban Lines-Interior of Burlington 1200-Volt Substation 

box located under the car between reverser and circuit 
breaker. 

"2. Circuit Breaker.-A utomatic overload or safety switch 
located between commutating switch and main switch. 

"3. Commutating or Change-Over Switch.- Iron case 
located under ca r between circuit breaker and contactor' 
case. 

"4. Contac tor Box.-Large iron case under car contain
ing eighteen con tacto rs numbered from I to 18, reading 
from left to ri gh t. 

"5. Motor Cut-Out Switch.- I ron case located a t side 
of ca r between triple va lve and fuse boxes wi th handle and 
dial marked wi th arrows I and 3 out; 2 and -+ out. 

"6. Fuse Boxes.-(Four used.) Located under side of 
car ; two placed one above the other and two side by side. 

·' 7. Reverser.- ( Two used. ) Iron cases located under 
ca r next to truck a t No. 1 end. 

"8. K icking Coil.-Coil of wire wound on wooden spool, 
located by No. 1 trolley base on roof. 

" 16. Resistance Grids.-Located under cen ter of car di
r ectly back of contactor box. 

"17. Headli ght Resistance.-Inclosed in wire casing, di
rectly back of fuse boxes under car. 

" 18. Ai r Compressor.-Adjacent to truck, No. 1 end. 
"19. Governor for Aair Compressor.-Inclosed in square 

wooden box under car, located between compressor and fuse 
boxes. 
RULES FOR THE PREVENTION OF TROUBLE ON 600-1200-VOLT 

D.C. CARS (IIII-II25) 
"1. As the major portion of the car wiring, control, etc, 

is at the same voltage as the trolley wire, it is absolutely 
necessary to have both trolleys off the wire and securely 
held by the retaining hooks at each end of the car before 
any of the equipment on the roof, within the car or below 
the car is inspected or repaired. 

"2. vVhen replacing main fuses which are 
car be sure to pull the main switch , and as 
caution for your safety trip circuit breaker. 

located under 
a second pre
Do not trust 
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to others to ar range these precautions. D o so your el f. 
"3. In case the t rolley rope breaks near th e wheel use 

the wooden pole provided to pull the trolley down. 

Milwaukee Interurban Lines-Watertown Substation and 
Dam 

"4. Don't throw the handle of the controller backward 
before relea~ ing the trip button. 

"5. Don't run over sectional in sulators on any portion of 
th e line with power on. To do so will burn up the insu
lators. 

Milwaukee Interurban Lines-Electrolytic Lightning Ar
resters at Waukesha 1200-Volt Substation 

"6. D on 't cross over th e dead porti on of the line between 
600-1200 volts at a greater speed than will allow you time 
enough to th row change-over switch to proper position. 

"7. If fo r any reason the switch cann ot be readily 

thrown bring th e car to a stop before the dead section has 
been overrun ; place the switch in the proper position. This 
can be done by reaching in at the side of the car, if the 
throwing arrangement has become inoperat ive, then pull 
off the dead section, i f necessary, by the forward trolley. 
Under no conditions should this switch be thrown when the 
trolley is on the wire. 

"8. In cases where the reverse handle is th rown to stop 
th e ca r wa it until th e car stops before throwing it to for
ward position again. N ot to do so wi ll cause the burning 
of the reverse finge rs. 

"9. A lways bring the controller handle up slowly, notch 
by notch , even though th e ca r is going at fu ll speed. The 
contactors need time to work properly. 

''10. The six th and tenth point s only are running points. 
Great ca re should be taken that the intermediate positions 
are used but momenta rily while passing to a running point. 
T his is ext remely important and should be closely fo llo wed, 
particularly when t ra il ers are being handled. 

" II. If th e automatic circuit breaker fail s to trip or come 
up instantly when the trip and reset s witch handle is swung 
to the proper posi tion do not hold it there, but try the swi tch 
handle at the other end of the ca r. If this gives a like re
sult it shows tha t the trouble is under the car. Provided 
that noth ing can be fo und out of order, the circuit breaker 
may be closed by hand. 

"12. Motormen must never leave handle of change-over 
switch from 600 volts to 1200 volts upon r ear end of car, 
but must always see tha t handle is upon their end in orde r 
that passengers cann ot medd le w ith sam e. 

TROUBLES, PROBABLE CAUSES AND REMEDIES ON 600-1200-VOLT 

D.C. CARS ( 1III - II 2 5) 

" If the car has been opera ting sa tis factorily on 600 volts 
and is dead w hen entering 12 00 volts, but the air compressor 
\Yorks satisfactor ily, this is ev idence of control trouble. If 

Milwaukee Interurban Lines-High-Tension Switching 
Equipment in Burlington 1200-Volt Substation 

the lights do not burn examine the light fuse and then the 
dynamot or fuse ( be careful to follow precaution given 
on fus e box cover ) or ascertain if dynamotor is running. 
If so, pull main switch and try contactors; if they do come 
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up correctly, close main switch and circuit breaker and try 
contactor slowly up to the third point on the controller, and 
if car does not move then cut out motor No. I and No. 3 
and notch up carefully to sixth point, and should car not 
move then as a second test cut out motor No. 2 and No. 4 
and try car. 

"If car starts on some point between the first and the 
sixth it is evidence of a broken grid or poor contact on com-

hand screws at end of box and loosen burned fu se and re
move same. Insert new fuse and be positively sure that it 
is properly installed and secured in jaws of clamp, for if 
not the next time it blows the jaws wi ll be damaged by the 
arc. 

"Should the air governor fai l to work properly the only 
available course to pursue would be to see that the governor 
is making contact (by the use of wrapping wire, if neces-

T ABL E IX .-S U MM ARY OF TESTS ON A. C. CA RS I N 1908 AN O ON D. C. CARS I N 1911. 

:.\l il waukt e- l\lil wankee- Ratio \\ 'aukc , 111- \\' aukcsha- Ratio 
W aukesha \Va ukesha D. C. l ar. Oconomowoc !leach- D.C. Car. 

Beach. B <> ach. to . \ .C. Car. ·wye. Oco nom owoc. to A.C. l ar. Run bet"ween
Troll ey vo ltage at substation .. . . .. . ...... . . . .. ..... . . . ... ..... . . . •..... . 600 volts d. c. 600 volts d. c. 1200 v. d.c. 3300 v. a.c . 

T ype of motor equipment ... ......... ..... ... ............ . ........... . 

Weight of car complete ........ . ............................•.......... 
Length of run ............................................ , ........... . 
Seat miles ................................... . .........•.............• 
"fon miles ..........................................................•• 
Running time, total hour s ...........................................• 
Stop and delay time, hours .. ............ ...... , ......... , .. , .......... . 
Running tim e, net hours .............................................. . 
N umber of stops ..... ....... ............. ............................. . 
Average distance between stops, miles .................................. . 
Average number passengers .. . .. ... ................................... . 
M.p.h., includbg stop time . ..... ... ................................... . 
iVI.p.h. while running ... .. ....... ....... . . ............................ . 
Kw-hours for run ..................................................... . 
Average kilowatts, including stop time ........ . ........................ . 
A yerage kil owatts wl'ltl e runni ng ...................................... . 
Average horse-power per motor while running ........................... . 
Kw-hours per car mile ........... ......... . . .......................... . 

}2';~~-:i~sr\fre\e~~n mil~~::::::::: :::::::::::::::::::::::::::::::::::::: 

mutating switch fingers. If, having made these tests, the 
car does not start, inspect equipment thoroughly for de
fects, especially main fu ses, grids, motor leads, reverse 
fingers, cut-out fingers , change-over fingers and contactor 
tips. 

"If dynamotor fu se is 0. K. and machin e refuses to 
operate move the commutating switch handle back and forth 
several times to be sure of good contact. (The trolley must 
be locked down while this is being done.) Provided that 
this does not clear the trouble examine brushes and lead 
connections; also small fingers on the commutating switch. 

"It is impossible to operate the car on 1200 volts unless 

\ 
/ 

-~-,~~;i 
~ ., .. ,• 

~v1ilwaukee Interurban Lines-Roof Insulators and Dis-
charge Horns at Watertown Substation 

the dynamotor is running properly. However , if another 
motor car is availab le, the two cars may be coupled together 
and by plugging in a trail er light connection the disabled 
car may be operated in the usual manner or the t wo can be 
operated simultaneously. It is ab solutely necessary, before 
this is done, to disconnect the dynamotor leads outside of 
the casing and securely tape the bare ends." 

"To replace fuse, open cover of fuse box outward, turn 

600 600 600 6 00 
100 hp -- 75 hµ -- 100 hp - 75 hp -

1200 3300 1200 3300 
80,000 lb. 80,000 lb. 1. 80,000 80,000 

24. mi 24. mi I. 13.7 13.35 
1536. 1584. .97 87 6.8 881. 1 
960. 960. 1. 548. 534. 

1.262 1.280 .98 . 569 . 515 
.124 .086 1.45 .042 .01 1 

1.138 1.194 .95 .527 .504 
12.5 16.5 .76 7.16 3. 

1. 92 L-! 5 1.32 1.93 4. 45 
42. 23. 1.83 21. 6 10. 
19.0 18.75 1.01 24.04 25.95 
21.1 20.8 1.01 26.00 26.48 
93. 15 84.09 1.11 50.8 48. 7 5 
73 .9 65.6 1.13 89.3 94.6 
82.0 70.4 1.16 96.4 96.9 
27.5 23.6 1.16 32.3 32.5 

3.875 3.504 1.11 3.71 3.66 
97.0 87.6 1.11 92.7 91.3 

.061 .053 1.14 .058 .055 

1. 
1.02 

.99 
1.02 
1.10 
3.90 
1.045 
2.38 

. -!4 
2. 16 

.93 

.98 
1.43 
.94 
.98 
.99 

1.02 
1.04 
1.05 

sary ) and a ll ow the compressor to pump up to normal pres
sure. T hen pull down the trolley pole, open 600-1200-volt 
s,vitch ( following directions on cover) and remove a ir 
compressor fu se until pressure has dropped to a point too 
low for safety, then replac e and pump reservoir to pressure 
again." 
COMPARATIVE FIRST COST A N D MA I NTEN ANCE OF A.C. A N D 

D.C. CAR EQUIPMEN T 

The fir st cost of the cars compares as 100 for a.c., 91.7 
for d.c. and 21.5 for trailers. 

T hat the a.c.-d.c. equipment required considerably more 
maintenance work than does the 1200-600-volt equipmeri t 
is shown by Table VI, which contains a record of the 
r epair work done on th e fifty-two GE-605 single-phase 
motor s from June 1, 1908, to June I , 1909, and on the sixty 
GE-207 motors from Jan. I , 1910, to Jan. I , 1911. During 
the latte r period only one of the fo r ty GE-205 motors was 
repaired and that had to be rewound. 

T ABLE VI.-R EPAIR \ \TORK ON A. C. AN D D. c. i\foTO RS. 

A. C. D. C. 
Motors. M otors. 

Turned commutators.......... . ... . .. . ......... . ..... . 1 1 
Burned heads.................................. . ...... 43 
New head . .......................•.................... 
Slotted commutato r ...............•.................... 
New segments ............................••.......... 
Coils (armature) damaged and replaced ................ . 
New bands ........... . ...................•........... 
New collars .......................................... . 
Repaired leads ....................................... . 
Hot boxes ........................................... . 
Low bearing ............... , .........•.........•...•... 
Turned shafts .. ...................................... . 
Bent shafts ..•......................................... 
Loose pinions ......................................... . 
N eeessary to replace field coils ........................ . 
Damaged field coil s ..... ... ............•............... 

*Commutat or <lamaged by foreign body. 

OVERHEAD CONSTRUCTION 

7 
8 
8 

13 
12 

7 
2 
6 

10 
4 
1 
6 
2 

1 * 

The catenary tro lley construction erected fo r the single
phase operation is now used for 1200-volt operation with 
trolley wheels. Part of the trolley wire is N o. oo and part 
No. 0000. At the tim e of conversion from 33oo~volt a.c. 
to 1200-volt d.c. aluminum and copper feed ers of 250,000-
circ. mil and 500,000-circ. mil sect ion were in sta lled to 
supplement the trolley wire. These feeders tie the sub
stations together electrically. The additional feeder capacity 
required by the 1200-volt distribut ion system increased the 
cost of the overhead system, it is estimated by about 65 
per cent . 
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POWER SUPPLY 
T he i\li lwaukee system has a ve ry extensive high-tension 

network, which is fed from a la rge steam generating sta
tion in Milwaukee and from a hydroelectric stat ion at 
Kilbourn, 120 miles wes t from Milwaukee. T he steel
tower transmission line from Kilbourn stati on is on the 
right-of-way of the \Vatertown in terurban division and 
supplies the substations of this division . 

SUBSTATIONS 
The present 1200-volt trolley lines are fed by fi ve rotary

converter substations spaced approximately 25 mi les apart , 
which receive electrical energy a t 38,000 volts, th ree-phase, 
25 cycles, and deliver it to the trolley at 1200 volts d.c. All 
high-tension apparatus is designed for 66,ooo volts, to be 
obtained by changing from star to delta connection. To 
obtain 1200 volts, two 600-volt rotary converters are oper 
ated in series, both being fed by three single-phase trans
formers. The average load factor for twelve months on 
these substations is approximately IO per cent, based on a 
nineteen-hour operating day, and about 8 per cent based on 
a twenty-four-hour day, during five hours of which the 
substations are not operating. 

On the different lines the distance between substations 
averages: Watertown, 26 miles; Burlington, 21 miles, and 
East Troy, 20.2 mile s. The 1200-volt substations have 
rotary converters as fo llows: \Vatcrtown, four 300-kw; 
vVaukesha Beach, three 500-kw; Burlington, four 300-kw; 
\Vest Allis, two 500-kw; East Troy, four 300-kw. Thus the 
total rating of all rotary converters is 6rno kw, which· is 
approximately 33 ½ per cent above the present maximum 
demand. The third rotary converter at \Vaukesha Beach 
substation is used for feeding the adjacent 600-volt line 
and serves as a spare unit for the 1200-volt set. 

The five transformer stations for 3300-volt a.c. operation 
were equipped each with three 300-kw transformers, except 
the \Vaukesha Beach station, which had four 300-kw trans
formers. The total capacity of the single-phase transformer 
substations was thus 4800 kw. These stations had a total 
capacity of approximately 20 per cent more than the ave r
age maximum demand. 

The single-phase system had considerable advantage over 
the 1200-volt d.c. system in the cost for substation buildings 
and equipment. The cost of operating the 1200-volt rotary
converter substations, including labor, supplies and expenses, 

T ABLE VIL-INPUT AND OUTPL'T OF FIVE 1200-VOLT SUBSTATIONS, } ULY 
TO DECD!BER, 1910. 

Substation. 
Watertown .•.•....•................ 
\Vaukesha Beach ......••.....•..•... 
\Vest Allis .........................• 
East Troy .........• _ ............... . 
Burlington ........................ . 

Kw-Hou r 
In pct 

369,352 
332,452 
402,988 
404,219 
431,254 

Kw-Hour Efficiency, 
Output. per Cent. 

291,091 78.8 
261,673 78.6 
311,606 77.4 
238,444 59.0 
254,163 59.0 

maintenance and equipment and sundries was more than 
twelve times as much per year as the cost for operating 
single-phase transformer stations. 

Table VII shows the input and output of the five 1200-
volt substations during the six months from July, 19rn, to 
December, 19rn, inclusive. The figures for input include the 
line losses. 
ENERGY CONSUMPTION OF SINGLE-PHASE CARS WITH TRAILERS 

Tests made with the combination a.c.-d.c. cars when 
operating on 600-volt lines showed the following average 
results with the 80,000-lb. motor cars and 36,500-lb. trailers 
earlier described. The results are given in Table VIII. 

·while operating on the 3300-volt power the a.c.-d.c. type 
of car and equipment used 3.6 kw-hours per car mile at an 
a\'erage speed of 26 m.p.h. and when hauling one trailer 
the same motor car consumed 4.8 kw-hours per car mile 
and ran at an average speed of 21.8 m.p.h. The average 
energy demand of an a.c. motor car alone was 97 kw and 
with one trailer the demand was rn8 kw. The maximum 
demand without trailer was 225 kw and with tra iler, 257 kw. 

Table IX on page I 1-J.3 summarizes tests made on a.c. cars 
in 1908 and on d.c. cars in 191 I. The performance of each 

type of ca r is shown for the run from the P ublic Service 
terminal in Milwaukee to W aukesha Beach on 600-volt d.c. 
tro lley and from \Vaukesha Beach to Oconomowoc on 
3300-volt trolley fo r the single-phase cars in 1908 and on 
1200 volts fo r the d.c. ca rs in 191 I. T his comparison is 
pa rticula rly interest ing because th e ca rs wer e of the same 

T ABLE VIII.- P o\\'ER CoNSUMPTION AND OTHER STATISTICS OF A. C. CARS 
ON D. C. CIRCUITS. 

M otor Car. 
Schedule speed, m. p. h ............... 18.80 
Average speed while running .......... 20. 00 
Kw-hou rs per train mile. . .......... . . 3.5 
Maximum kilowatt. ...... . ............ 357 
Average ki lowatt. . . . . . . . . . . . . . . . . . . . . 66.3 
Maximum amperes ..•... .. ......... ... 700 
Average amperes ....... . ........ : .. . 123 
l'viinimum volts .... ........ ......... .. 175 
,\ verage vol ts ......... .. . . .......... . 4 7 5 

O ne Motor 
and One 
Trail er. 

15.86 
17. 20 

4.42 
362 

69.8 
830 
161 
197 
500 

One Moto~ 
and Two 

, Trai ler s 
17.11' 
18.70 

5.48 
4,70 
98.2 

820 
216 
263 
492 

total weight and operat ed over the same route. T his la rge
ly eliminated the effect of grades and curves which might 
unbalance a compari son made between cars operating on 
routes with diffe rent roadway cha racteri stics. The quan
t ities shown for the 1200-volt d.c. trip between Waukesha 
Beach and the Oconomowoc wye a re the averages of three 
eastbound and th ree westbound tri ps. The other data pre
sented are averages of one eastbound and one westbound 
trip. 

-----·♦·-----

PROPOSED ORDER ON POLES IN NEW YORK 

A hearing on the fo rm of a proposed order prepa red by 
the New Yark Public Service Commission, Second D is
trict, requiring a ll elect rical, municipa l, telephone, tele
g raph , railroad and street ra ilroad corporations to stencil 
an<l number their poles and st ructures for carrying over
head wires was held at Albany on Nov. 23. S tatements in 
reference to the proposed order were made by a number of 
rep resentatives of the va ri ous companies. T he commission 
asked those who wer e present to fil e suggestions regarding 
the form of the order by J an. I , 1912. 

---•·♦·•---

NEW DETROIT ORDINANCE COMPLETED 

The ordinance based on the preliminary agreement made 
between officials of the Detroit United Railway and offici als 
of the city of Detroit was presented · to the Detroit City 
Council on the evening of Nov. 28. The ordinance was 
drafted by Corporation Counsel H ally and places in the 
form of a franchise contract .th e f eatures of the agreement 
described in the issue of the ELECTRIC RAILWAY JOURNAL 
of Oct. 28, 1911, page 950, when the fir st public announce
ment of the tentative agreement was made. The ordinance, 
after action by the City Council, is subj ect to app roval by 
the vote rs. 

---◄·♦·----

ELECTRIC RAILWAYS IN SWITZERLAND 

The following figures have recently been issued by the 
government of Switzerland showing the number, class and 
mileage of electric railways in that country, exclusive of 
electrified trunk lines, for the year ended Dec. 31, 1909. 
There were thirty I-meter (39.37-in.) gage, interurban 
elect ric lines totaling 330 mi les, in addition to a 2-mi le line 
which was operated by steam and electricity. The thi rty
two city electric railways were all of I-meter gage and 
possessed 241 miles of track, an increase of about I 5 miles 
over the preceding year. Only 1.4 miles were opera ted 
by gasoline or horse tract ion. The city railways carried 
11 I ,163,266 passengers and operated I 5,695,349 t rain-miles. 
Their total earnings, including $27,987 for freight , were 
$2,736,159 and their total expenses $2,096,541. E lectricity 
was also used to operate six rack railways with 18 miles 
of track and twenty-four cable railways with 14.26 miles 
of track. 
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MULTIPLE CATENARY OF BITTERFELD LINE 

In the a rticle on "Power and Transmission M ethods of 
the Prussian-Hessian State Railways," published in the 
ELECTRIC RAILWAY JOURNAL of Nov. 4, a description was 
presented of the catenary line installed by the A llgemeine 
company between Bitterfeld and Raguhn. T he accompany
ing illustrations and fo llowing descr iption refer to the 

\\ 

41 ft. by means of hanger wires which have clamps at each 
end to permit considerable angular movement. The hang
ers between the aux ili ary catenary and the trolley wi re are 
spaced at di stances which do not exceed 2 0 f t. 6 in. T he 
clamps of these trolley hanger s a re designed to slide a long 
the aux iliary catenary. The main catenary spans on open 
track are 246 ft. long, but different spac ing is used in the 
yards according to the conditions. Whil e the several wires 

Dessau-Bitterfeld Electric Railway-Catenary Bridge Over a Curve, with Signal Bridge in the Background 

multiple catenary construction installed by the Siemens
Schuckert company for the rest of the line, namely, be
t ween Raguhn and Dessau. This section is slightly over 
9 miles long. T he types of the catenary bridges are prac
tically the same as those used for like conditions on the 
rest of the line, the principal difference being in the 
design of the brackets or outriggers fo r th e trolley and th e 

\ 
\ 

of the overhead line are not in sula ted from each other, the 
whole system is doubly insulated against ground by carry
ing the main catenary cable over a spool insulator which 
is set on a rod having vertically supported insulators at 
each end. On long bridges this structure for the catenary 
is carried on the top of the cross girders, but on open track 
it is carried from the underside of the cross girders. The 

Dessau-Bitterfeld Railway-Light Catenary Bridge for Yard Service 

auxiliary catenary. The suspension installed comprises a 
hard-drawn copper trolley wire, a steel auxiliary catenary 
wire, a main catenary consisting of a seven-strand steel 
cab le and various auxi liary fittings, including means for 
maintaining constant the tension of the trolley, auxiliary 
catenary and catenary lines. The aux iliary catenary is 
attach<td to the main catenary at intervals of not more than 

side sway of the trolley and auxiliary catenary is prevented 
by outri ggers or steady brackets of r ¼ in sulated tubing, 
which are attached by yokes to short vertical beams of the 
catenary bridge. These beams, in turn, a re steadi ed by 
guy rods. On double track the yokes of these steady 
brackets are attached back to back below the center of 
the catenary bridge a s illustrated. The tro lley wire is 
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stagge red throughout. It was necessa ry to use an extreme
ly w ide current collector because at one location the low 
t rolley clearance o f 15 ft. above the height of the ra ils 
required the trolley wire to be placed 3 ft . r in. from the 
center line of the track. The trolley wire on the other track 
was a lso placed offside to the same degree fo r an equal 
distance in orde r to equalize the wea r on · the collector. 

\ 

\ 
\ , 

Dessau-Bitterfeld Railway-Two-Track Construction. 

The t ension take-up devices consist of \\;eights attached 
to chains which run over sheaves installed on poles or 
towers about 4600 ft. apart. In addition. the tension of 
the auxil iary catenary and the main catenary can be sepa
rately adjusted at places 984 ft. to 1312 ft. apart. At one 
place between two tension take-up devices the trolley wi re 
has been rigidly connected to the auxiliary catenary to 
minimi ze the tendency of the former to creep in the direc
tion of running. Every track is furnished with horn 
switches and oil resistances as safety precautions against 
high-tension and lightning discharges. The main line is 
divided by section insulators. The siding tracks a re dead 
except when it is necessary to run cars over them, but even 
then the line is not energized until warning signals have 
been given to those who are working on the cars and tracks. 

-----♦·•---· 

ELECTRIC RAILWAY IMPROVEMENTS IN SYDNEY 

The New South \ Vales Government Railways and Tram
ways have recently received bids for the erection of two 
5000-kw turbo-alternators to be added to the Ultimo power 
house at Sydney and three 5000-kw units for the new \Vhite 
Bay power house, also at Sydney, which eventually will 
contain ten sets of the same size. 

The arrangement of the present generating plant at the 
Ultimo power house is shown in the accompanying d raw
ing. The existing equipment consists of fou r hori zonta l 
condensing engines, direct-connected to generators, having 
an output of 850 kw each, at 600 volts d. c.: two vertical 
condensing engines, direct-connected to a I 500-kw a lter
nator; one 1875-kw turbo-alternator; and three 5000-
kw turbo-alternators. The a.c. plant fu rnishes three-phase 
current at 66oo volts, 25 cycles. T here a re also two hori 
zontal compound engines. each di r ect-connected to an ex-

citer, having an outp ut of roo kw at 125 volts. T he boiler 
house conta ins fo rty-eigh t B. & W. water-tube boilers, of 
2842 sq. ft . heating sur face each. Twenty-eight of these 
boiler s are fit ted with superheaters capable of giving 120 
deg. F ah r. superheat. There a re a lso twelve B. & W. boilers, 
with a heating surface of 3140 sq. ft . each, which a re also 
fitt ed with superheaters. 

The new turbines a re intended to operate either at 150-lb. 
or 200-lb. pressure above atmosphere with r ro-deg. super
heat. The alternators wi ll be wound fo r 6600-volt , 25-
cycle, three-phase operation. The generat ing sets w ill be 
guaranteed to carry an overload of 25 per cent continuously 
dnd an overload of 50 per cent for two hours. T he specifi
cations for these turbines we re prepared by 0. W. B ra in, 
electrical engineer, N ew South Wales Government Rail
ways and Tramways. 

OTHER I MPROVEMENTS 
T he healthy growth of the tramway system is a lso indi

cated by improvements in other depa rtments during the 
fi scal yea r ending June 30, 191 I. There were added forty
nine eighty-passenge r motor cars of the type described in 
the ELECTRIC RAILWAY JOURNAL of July r , r9rr, and two 
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E lectric Ry. Journal 

Ultimo P ower Station of the New South Wales Tramways. 

ballast trail ca rs. The track department relaid 9 miles, 
double-tracked 5 mi les and built several loops. T he M anly 
steam t ramway was converted to electric traction and work 
has been commenced on the conversion of another steam 
line. T wo substations, two battery rooms, n ineteen waiting 
rooms and an emp loyees' r ecreation r oom have also been 
provided, besides two new carhn•1ses and enla rged shops. 
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Proceedings of the Railway Section of the Inter
national Electrical Congress at Turin 

Among the Subjects Diseusse<l in the Three Days' Session at Turin Were the Relative :.Vlerit5 of Single-Phase, Three
Phase and Direet-Current Traction, Methods of Current Collection and Distribution a u<l a 

Standard Unit for the Measurement of Acceleration 

The International Electrical Congres s, held in Turin , 
Italy, Sept. 10-17 in connection with the international ex
position in that city, was divided into eight technical 
sections as follows: (I) electrical machinery and trans
formers; ( 2) construction, central stations, switchboards, 
distribution; (3) instruments and methods of measurement; 
( 4) electric light and heat ; ( 5) electric traction; ( 6) teleg
raphy and telephony; (7) storage batteries, electro
chemistry and electro-metallurgy; ( 8) rates, taxation and 
legislation. 

The United States sent official delegates and thi s country 
was well represented at the congress. Dr. Elihu Thomson 
was president of the International E lectrotechnical Com
mission, which held its meetings the week before the con
gress. Gano Dunn was one of the honorary vice-presi
dents of the congress; C. 0. Mailloux was president of 
Section S; Prof. A. E. Kennelly was president of Section 
3, and Dr. C. H. Sharp was vice-president of Section 4. 
These and other American electrical engineers presented 
papers either in person or by proxy. 

The sessions of the railway section were held on Sept. 
12, I 3 and I 5. The officers of the section, besides the 
president, C. 0. Mailloux, of New York, were: Vice
presidents, L. M .. Barnet-Lyon, of The Hague, Holland, and 
Giuseppe Sartori, of Trieste, Austria; secretaries, Fenzo 
Fenzi, electrical engineer, Milan, and G. Ponti, Turin. 

PROCEEDINGS ON SEPT. 12 
The first paper presented was that by Giorgio Calzolari, 

who is connected with the Italian State Railways. It was 
entitled "The Application of Single-Phase Traction and 
Three-Phase Traction on Lines of Heavy Traffic.'' An 
abstract follows: 

SINGLE-PHASE TRACTION A ND THREE-PHASE TRACTION FOR 

HEAVY ELECTRIC RAILWAYS 

By way of introduction Mr. Calzolari summarized expert 
opinion on this subject, briefly reviewing the conclusions 
reached by the various commissions that had been ap
pointed to investigate and study it. The preference of the 
various countries for one system or another, as reflected in 
their present activities, was then taken up in a brief de
scription of the electric traction systems under construc
tion in different parts of the world. This review placed 
Germany, Sweden and Austria on one side as favoring 
single-phase traction for general adoption in heavy rail
road work, while Russia, France and Italy were opposed 
to the standardization of any electric system at the present 
time, but seemed, if anything, to favor the three-phase 
system. 

In studying the characteristics of the two systems the 
author divided the problem into two parts, which he stated 
as follows: 

(I) The requirements of railway operation, viz.: (a) 
Sufficient starting and running torque, (b) ability to main
tain schedule time, ( c) multiple operation of motor cars 
or locomotives. 

( 2) Economy of operation in the following respects : 
(a) First cost of motive power plant, (b) simplicity and 
durability of the distribution system, ( c) simplicity and 
durability of the electric equipment, ( d) ratio of weight of 
motor equipment to torque and power, ( e) energy con
sumption at locomotive and at power plant per ton-

kilometer, ( f) instantaneous powe r demands, (g) mam
tenance expense. 

Continuing, Mr. Calzola ri sa id th at both sing le-phase 
and three-phase motors we re abl e to develop sufficient 
torque and power for heavy ra ilroad wo rk. In r egard to 
schedule speed he looked upon the constant-speed charac
teri stic of the three-phase motor as an advantage, and in 
comparing the induction motor equipped for either cascade 
or variabl e pole operation with the single-phase commu
tator motor he was o f the opinion th at because o f the 
variation of power-factor ,vith speed th e singl e-phase 
motor was more limited in its running speed than was the 
three-phase motor. 

Multiple operation, he said, offered no difficulties with 
three-phase motors. It had been the general belief that 
because of their constant speed induction motors could 
not be operated in multipl e on the same train without 
serious disturbances. However, actual experience had 
shown that no serious difficulty was experienced when two 
locomotives were attached to the same train even though 
one had new and the other worn tires. 

The question of first cost depended so extensively upon 
local conditions that it was difficult to show where either 
one of the systems had an advantage over th e other in this 
respect. The single-phase distribution system was clearly 
the simplest, and yet, because of the extremely high ten
sion in the working conductor, the three-phase system with 
a much lower working emf had a greater factor of safety. 

As regards the motor equipment, the induction motor 
was simpler and more robust than the commutator motor, 
but both had a very short air gap. Furthermore, the single
phase motor equipment weighed about 40 per cent more 
than a three-phase equipment for th e same service, and 
because of thi s difference in weight the energy consump
tion per ton-kilometer was slightly in favor of the three
phase equipment, and if the three-phase system was op
erated with regenerative control the energy consumption 
at the power house was still further reduced. Regenera
tive control with single-phase motors was now being tried 
out on the Midi line in the French Pyrenees Mountains. 

The three-phase system had an important advantage over 
the single-phase system in that it permitted the running 
trains to feed energy back to a starting train, thu s reliev
ing the power house of excessive demands. The author 
estimated that by suitable adjustm ent of the speed regu
lators the momentary demands in th e power house of a 
three-phase system could be reduced by more than 30 per 
cent. On the score of general 1na intenance, the two sys
tems were considered to be about equal. Summing up, the 
author thought that the 10,000-volt , I 5-cycl e to 25 -cycle, 
single-phase system was best adapted to long lines of mod
erate traffic , especially in cases wher e hydroelectric energy 
was developed exclusively fo r traction purposes, whil e the 
3000-volt, I 5-cycle, three-phase system was best adapted to 
lines carrying heavy traffic , especi all y wher e there were 
heavy grades and long runs. 

At the end of the paper the auth or gave a deta iled de
scription of the electrification of the Giovi lines with three
phase equipment. 

DI SCUSS ION ON M R. CALZ OLAR I 's PAPER 

President Maill oux, a ft er expressi ng his pleasure at see
ing so many distinguished specialists and ex perts in electric 
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t raction present a t the meeting, requested :i.\i r. de Kanclo 
to give, in F rench , a brief resume o f the paper, and then 
to open the di scussion. He had select ed l'vir. de Kando for 
this purpose on account of hi s linguistic attainments , and, 
above a ll, on account of his h igh reputation as an authority 
on the subj ect, espec ia lly as regards three-phase tract ion, 
where no one could deny h im fi rst place. 

Mr. de Kando ( Itali an \ Ves tinghouse Company) re
fe rred to the subjec t of recuperation , which was one of 
the most important points brought out by Mr. Calzola ri in 
hi s description of the Giovi line. He had said tha t there 
was a saving of 16 per cent secured in fue l consumpti on 
by the use of recuperation. T hi s amount was worth sav
ing, especially as the fi gures showed that the weight of 
t rains ascending the line was about 50 per cent grea ter 
than that of the trains descending the line and tha t a con
siderable part of the energy recuperated was all owed to be 
wasted in the safety rheostat at the power station. T his 
latte r cond ition, however, was temporary. Actually, the 
losses during a run were sufficient to consume the energy 
recuperated from a standard train (500 metric tons) with 
two locomotives descending at slow speed. The safety 
rheostat was neces sa ry onlv when the train was descend
ing at high speed, th;t is. ~t 45 km or 28 miles per hour. 
The great success of the system of recuperation on the 
Giovi line had induced the Italian State Railways to pe r
mit an increase of speed on trains cle scending grades. so 
that now the speed of descencling electric trains is about 
50 per cent higher than that of steam trains controlled by 
ordinary braking apparatus. This decision. it should be 
remembered, was reached by an extremely conservative 
management. 

Another important point, in l\Ir. de Kando's opinion, was 
the question of constant speed. Rai lroad timetables we re 
based on the average maximum speed possible afte r a llow
ing a sufficient margin between the time of run actually 
required and the minimum time possible for a given run. 
\i\There motors of constant speed were used this margin was 
a lways avai lable, independent of the conditions of the 
track, of the weight of the trains, and of other circum
stances which had an effect on a variable speed motor . 
T he result was that steam trains on the Valtellina line 
operating between Milan and Lecco were frequently late, 
while the three-phase electric locomotives under equally 
difficult operating conditions would not only maintain their 
schedul e time but often gain time. 

A nother point to consider was that of the contact line. 
He thought that the opponents of the th ree-phase system 
exaggerated the objections to a double overhead trollev 
line system. That o·n the Giovi Railway had been built by 
the Italian State Railway Department, whereas those on 
some other lines. such as the Burgdorf-Thun line, the Val
tellina line and the Simplon line. had been built bv con
tractors, and it was obvious that when the overhe~d line 
\\'as built by contractors certain desirable features in it 
might be sacrificed to gain advantages in other parts of 
the system. On the othe r hand, the governmental Rail
\\·ay Department had undertaken a class of work which 
was not at all in its line. Neve rtheless , he thought the 
work had been very well done. 

Finally. he spoke about another point mentioned in the 
report of Mr. Calzolari which he consider ed importan t ; 
that was the question of moto r capacity in its relation to 
weight. He thought that Mr. Calzola ri , in hi s repo rt, had 
unduly fa\'o red the single-phase system, because he had 
compared the most po\\'erful single-phase locomotive with 
the Giovi three-phase locomotives, which ought not to be 
conside red as a fin a lity as regards w eight per horse-power 
capaci ty. If the Gi ovi motors had been supplied with 
forced venti la tion it would have been possible to have in
creased their capacity considerably. If the weight of an 
elect r ic locomotive w as greater than that absolutely neces
sa ry to secure traction it would increase the energy con-

sumpti on. Thus, if the Giovi locomotives had been only 
20 tons heavier the corresponding increased consumption 
of fuel would have amounted to 1600 tons per year with a 
ten-m inute tra in se rvice. 

Riccardo Vallauri, the next speaker, defended the single
phase system. He said that in tho se E uropean countries in 
which railway electri fication had actually begun, such as 
Sweden, Switzerland, Prussia, A ustria and on the Midi 
Railway of France, the decision had been in favor of the 
single-phase system. The only notable exception was the 
Italian State Railways, which had commenced electrifica
tion at a time when the singl e-phase system had not been 
developed, and the Italian State Railways were showing a 
conservatism toward a change from three-phase which was 
perhaps only natural in a governmental organization. He 
thought that the more complicated overhead construction 
required by the three-phase system was sufficient to con
demn it. The motor itself was also less desirable, possess
ing as it did the characteri stics of a shunt machine. It 
could be used only at three economical speeds, and then 
only by the use of complicated connections. It had a low 
power factor and was sensiti ve to fluctuations in the volt
age. It w as difficult to connect two locomotives in mul
tiple-uni t service. On the other hand, the only objection 
origina lly feared in the single-phase system, its use of a 
commutato r , had been fo und not to be as serious as was 
at one t ime thought. Motors of 1000 hp had been in use 
on the D e?sau-Bitterfeld line for some months and had 
operated at speeds of 120 km ( 75 miles) per hour without 
sparking a t the commutator. Thi s proved that the com
mutator was as reliable as any oth er part of the machine. 
T he single-phase motor was somewhat more expensive to 
buil d than th e three-phase motor , but thi s higher cost was 
mo re than counterbalanced by the lower cost of distribu
t ion in th e singl e-phase system. The greater weight of 
the sin gle-phase motor was not commercially obj ection
able because such weigh t was use ful for traction. As re
ga rd s recuperation. some tests made on the Dessau-Bitter
fe ld li ne had shown that single-phase locomotives were 
capable of recupera tion if it should be considered econom
ically desirabl e. H e thought that the conditions on the 
Giovi line wer e especially favo rable as regards recupera
tion. F ina lly, he referred to the plan to equip the Gotthard 
line with the sin gle-phase system as evidence that it was 
no\\' accepted by the Swiss commission as more desirable 
than the three-phase sys tem. 

A lfredo D ona ti , delegate from the Italian State Rail
ways. refe rred to the fact that Italy had been the pioneer 
in th e use of high voltage. The selection of the three
phase system for the Giovi line was made in 1905, when 
little had been done with the single-phase system. More
oYer. the line seemed particula rly adapted for the three
phase system on account of its heavy g rades, dense traffic 
and heavy t ra in s. T he government Railway Department 
was not committ ed to anv one svstem, and on the Verese 
line had direct-current iocomotives of 1200 kw hauling 
heavy t rains a t speeds of 90 km ( 56 miles) per hour. On 
the othe r hand, on the Parma subu rban lines it had recom
mended the single-phase system. He thought that each 
system had its field. He did not consider the difficulties 
wi th two overhead wires, crossings, etc., mentioned by the 
previous speaker, a s a serious objection to the three-phase 
system when there was sufficient space between the tracks 
for the erection of support ing structures. As an example 
of the possibi lities of equipping large stations with the 
three-phase system. he refe rred to the station at Busalla, 
which he claimed was the largest electrified station in the 
world and which had 8 km of electrified tracks. In these 
yards the re were thirty-seven overhead frogs. The station 
at Pontedecimo was second in size, and also had a great 
many frogs and crossings on curves and on grade. No 
difficult ies had been experienced in its construction or in 
its maintenance. It had been installed by the regular rail-
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road force within about a month. Many of the seeming 
difficulties could be eliminated by the use of two collectors 
on each locomotive. No trouble had been experienced on 
the Giovi lines with the system of current coll ec tion. 
Vv'hether span construction was used, as on the Valtellina 
and Giovi lines, or a catenary wa s employed, a s on the 
Lecco-Calolzio Railway, where a speecl is attained with 
trolleys of rn6 km (66 miles ) per hour, the service was 
sa tisfactory. Unfo rtunate ly there was at present no single
phase railroad system that had as difficult a traffic situation 
as the Giovi Rai lway, so that it was impossibl e to es tabli sh 
comparisons or deduce conclusions therefrom. 

The traffic on the Giovi lin e, the speaker said, wa s prac
tically 500,000 ton-kilometers (3 . .i.o,000 ton-miles ) per day 
and the grades were as high as 3.1 per cent ; whil e the 
locomotives were as powerful as those on the Li:itschberg 
line, which weighed 27 tons more. \ Vith such traffic, the 
fuel consumption per ton-kilometer, with steam, was 65 
g rams, whereas w ith elec tric trac ti on it was only 29.5 watt
hours measured at the power station. \Vith thes e figures 
it was possible to calcul ate the saving. Mr. Donati did not 
accept the conclusions of l\Ir. Vall auri that a wide range 
of speed fo r the locomotives was desirabl e for trunk-line 
service. He thought that two or three operating speeds 
were a ll that were needed to utili ze as much as possible 
the capacity of the line. Neither did the speaker think 
that a sta ndard electrica l system was necessary, as in ra il 
way service locomotives would have to be changed at the 
end of each locomotive run, and it would be des irable to 
use on each section the type of locomotive best adapted for 
the special conditions of that section. The demand for a 
standard electrical sys tem was based upon theoretical 
rather than upon practical considerations. On the other 
hand, ability to recuperate power produced a saving not 
only in the investment and operating expenses of the power 
station, but also in the wea r of rails, tires, brakeshoes, etc. 
He thought that on the Giovi line the ab ility to recuperate 
ought to more than double the life of th e rails which , 
although weighing 50 kg per meter ( mo lb. per ya rd), . had 
not lasted more than three years when steam tract ion had 
been used. The saving in brakeshoes and brakes on the 
locomotives and trains ought to amount to 7000 francs 
($1,400) per locomoti ve per year on the Pontedecimo
Busalla line. In conclusion , the long experience with elec
tric traction of the Italian State Railways had shown the 
desirability of selecting the electric sys tem for the work 
to be done rather than blindly to adopt one standard sys
tem. 

As Mr. Donati had been interrupted a number of times 
in his talk by advocates of other electrical sys tems, the 
president suggested at this point that it would be much 
better if the discussion should be conducted "in series" 
and not "in parallel." By this means a better power factor 
and a higher efficiency would be obtained. He announced 
that every delegate desiring to speak would have th e 
opportunity, but he should take his turn in doing so. In 
this connection he urged all speakers to use the French 
language, if possible, as that language was understood by 
more of the delegates present than any other language.· 

Frederic Koramzay, delegate from Hungary, said that 
he would like to correct an erroneous statement by Mr. 
Vallauri, that all of th e state ra ilroad managements in the 
different European countries, with the exception of Italy, 
had adopted the singl e-phase system. Hungary has not yet 
adopted any special system. Personally, he had a very 
high opinion qf the three-phase system for lines of heavy 
traffic. and in many installations this sy'stem would be less 
expensive in first cost and more economical in operation. 
In Hungary the first _singl e-phase line at IO,ooo vo lts had 
recently been put into operat ion, but he believed that the 
three-phase sys tem would also be extensively used in that 
country. 

Henry Graftio ( Russian State Railways) thought that the 

section should by no means conclude from th e papers which 
had been read th at th e sing le-phase system was the only 
one to be used for trunk-line se r vice and th at the th ree
phase system and other systems were out of the running. 
The W estern Sta te Ra ilways o f F rance were about to 
equip a ll their suburban lines with direct cu r rent, and the 
Russ ian State Rai lways intended to select the direct-cur
rent , s ingle-phase or three-phase system, according to the 
conditions, which ever would g ive th e bes t result s. T he 
hope of es tablishing a single standa rd electrical system fo r 
all of the railways in one country was a mirage. The 
subject had been discussed at the Berne Congress, and the 
conclusion had been r each ed th ere tha t electricity could 
advantageously be substituted fo r steam t rac tion under two 
conditions only, viz., first , when th e cost of genera ting cur
rent was low ( the discussion related principally to the 
conditions in Bavaria and Austria ) , and second, when th e 
tra ffic ex ceeded a certain density in ton-kil ometers per 
year. T hese conclusions showed that the install ation 
should be made for reasons of economy, and the cl aim fo r 
a standard sys tem fell to the ground. As a matter of 
fact , the two instances quoted by the Berne Congress as 
those in which electric power should be used were those 
which favorecl re spectively the employment of the three
phase system and of the direct-current system. For these 
reasons the Berne Congress did not decide in fa vor of a 
standard system, nor was such action taken at London at 
the 19m meeting of the Institution of Mechanical E n
gineers, no r in 1911 at th e Chicago meeting of th e Ameri
can Inst'itute of E lectrical Engineers. 

One example of a line in which electric equipment was 
not justified by economic r easons was the Seebach-\Vet
tingen line in Switzerland, where the electrica l equipment 
had been removed and had been replaced by steam. There 
were certain conditi ons in Russia where the introduction 
of electric traction would be advisable, but there were 
many other places where the steam locomotive wou ld re
main for a long time as the best and most economical form 
of motive power. \ Vith two except ions, namely, the electric 
locomotives built for the Kiruna-Richsgreuse Railway by 
the Siemens Company and for the Lotschberg line by the 
Oerlikon Company, the ratio of power capacity per ton of 
weight would be about as fo llows: Three-phase locomo
tives from 30 to 33; direct-current locomotives from 20 

to 24; single-phase locomotives from 13 to 15. T he 
speaker made the two exceptions mentioned above because 
figures published in certain technical papers indicated 
higher values than those given above, amounting to about 
20 hp at the periphery of the wheels. 

President Maill oux said that the discussion of the rela
tive values of different electrical systems which had taken 
place at the meeting had interested him greatly and had 
astoni shed him a little. In a sense the same sort of dis
cussion had occurred in America, where electrical en
gineers had carried their arguments along the narrow 
right-of-way of advocat ing the superiority of this electrical 
system or condemning the inferiority of that electrical sys
tem rather than keeping to the broad and more advantage
ous fi eld of discussing the advantages of electricity over 
st eam. He had a lways believed that these contro versies 
over the relative meri ts of the different electrical systems 
had done much to delay the entry of electric traction into 
its own domain, which sti ll belonged to its one real rival 
and adversary-steam traction. The battle between sys
tems, it seemed to him, ought to be postponed, and a ll elec
trical engineers should unite to convince the advocates and 
parti sans, and often fanatic parti sans, of steam power that 
electric traction was desirabl e, at least in principle and at 
least in certain cases . A t present the very idea of the in
troduction of electric traction was scorned by many stea m 
railroads. It was true, as Mr. Graftio had said. that there 
were many places where the introduction of any sys tem o f 
electric traction could not be justified. On the other hand, 
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there were a great many place s where electric traction 
would be advantageous and practicable, but un fo rtuna tely 
the fa ct that specia lists in electric trac t ion could not agree 
as to the system to be used had the effect of discouraging 
those who we re a lready somewhat incredulous an<l of mak
ing them still more so. T he spi r it of riva lry h a<l r eta rded 
the progress of t runk-line electrificat ion. When the elec
t ric al eng inee rs did not ag ree between themselves railway 
managers o ften reached the conclusion that it would be 
bet ter to wait and not adopt any syst em. 

In Europe the batt le of the sys tems seemed to be between 
the single-phase system and the three-phase syst em. Direct
curren t received scanty i f any attention. I t seemed prac
tica lly out of the running. I n A merica, however , the battle 
of the systems was between th e alterna ting-current and the 
direct-current system. In fact, the three-phase system and 
the single-phase system were, so to say, put in the same 
boat. It ought to be said, however, th at the th ree-phase 
sys tem was not as we ll understood in Ame r ica as in 
E urope , since there had been but one three-phase installa
tion, that in the Cascade Tunnel of the Great Northe rn 
Railroad. \ \T hen alternatin g current was mentioned in 
.--\meric a in conn ect ion with electric traction the words ,vere 
generally understood to r efer to the single-phase sys tem. 
T he speaker did not believe that th e direc t-current system 
cnuld be ignored. He him self had recently seen th e tech 
n ica l da ta of the study of a rai hvay system on which hi gh
tension direct current frnm 1500 volts to 2000 ,·nit s was 
probably to be installed. T he line ,ns 1200 km (750 
mi les) in length , with grades steeper and lon ger than those 
of the Giovi line. It had an intense t raffi c, and cond iti ons 
which rendered the problem of elect r fica t inn ext remely dif
fi cult. The high-tensinn d irect-cu r rent system was far 
from be ing dead in America. It had been <le fended by 
such distingu ished engi nee rs as Potter, .--\rmstrong. Hobart 
and others, an<l had an especially Yaliant champion in 
F rank J. Sprague, whose name occupied so distinguished 
a place in the annals of elect ric traction. ::\fore than any 
other per son, perhaps. he deserved the title nf the father 
nf th e electric ra ilway. ancl the speaker regretted that ;.\ I r. 
Sp rague was not in attendance at the meeting to present 
the paper which he had been scheduled tn read. );o one 
,Youl<l have been better able than he tn discuss the advan
tages of h igh-tension direct current. . \ s far as a lternating
current t raction was concerned, the largest system in .-\mer
ica, of cnurse. was that of the Ne"· York. ?-Je,Y Tfa,·en & 
Hart ford Railroad. This line had undeniably been a suc
cess and the company was now planning important exten
sions. T he differences in points of Yie,Y by ,Yhich the 
system wh ich had been adopted most extensiYely and per
haps was held in the highest esteem on one side nf the 
.c\tlantic-that is, direct-cu rrent in America and th ree-phase 
in E urope-was the least appreciated nn the other side of 
the .--\tlant ic was undoubtedly to be explained i>y technical. 
economical and industrial conditions. For this reasnn, he 
believed that th e choice of an electric system on any par
tic ular line was dete r mined absolutely. in a great man~· 
cases, by facto rs ,Yh ich he calls ''pe remptory factors,'" anrl 
that in ,·ery few cases \\"as there really a choice between 
t \\"o or more sys tems. He stated that he ,Youl<l <liscus;c; th is 
subject more in deta il in the paper \Yh ich he ,Yas tn present 
nn elect r ifi cation. 

E ugene E ichel, edito r Elcl?trisc lz c Kraftbctricbc 1111d 

Ralwe11, Berlin, then ga\"e some of the result s obtained on 
German sin gle-ph ase systems. pa rtic ula rly the Dessau
Ditterfel<l line. 

Gustave l'Hoest. Belgium R ail\\"ay D epartment. sa id that 
that country had not adopted any standard system of trac
tion. I t was to empl oy direct current on a suburban 
sect ion of its line now being equipped on account of the 
large density of traffic. H e asked fo r in formation in re
gard to the indirect economies such as in the ,Year of brake
shoes, t ires, etc., due to recuperation . on th e Giovi line. 

Dr. Beckmann, Tudor Accumulator W orks, Berlin, re
fe rred to the system of the Piedmont Traction Company in 
A merica, soon to be equipped with the 1500-volt direct-
current system. He a lso said that other lines in A merica 
which had originally been equipped with the single-p,hase 
system had been changed to the direct-current system, 
among th em the \ Vashington, Baltimore & A nnapolis Rail
way, the Watertown branch of the Milwaukee Electric 
Railway & L ight Company and the Warren & Jamestown 
Stree t Railway. He quoted some comparative figures which 
had been publi shed as to the cost of maintenance and opera
tion of the \Vashin gton, Baltimore & A nnapolis Railroad 
before and a ft er the change. T hese fi gures were favorable 
to direct-current t raction. H e a lso quoted some compara
t ive figures o f cost of operat ion on th e Hamburg-Ohlsdorf 
Railway, equipped wi th a lterna ting ct1rrent , and th e Berlin
Grosse-Lichterfe lde, equipped with direct current. These 
figu res were also favo rable to direct-current traction. 

D r. Behn-Eschenburg, manager of the Oerlikon Com
pany, S witze r land, explained the reason for the discon 
tinuance o f electric traction on the Seebach-W ettingen line. 
It was purely an exper imental line and the purpose o f its 
equipment was to det ermi ne the meri ts of the different 
systems, so that a proper selection could be made fo r the 
much longer Be rn e-L i::i tschberg-Simplon Railway, and the 
line had been selected fo r thi s test simply because it was 
nea r the works of the O erliknn Company. T he purpose of 
its equipment having passed, the elect r ic a l equipment was 
remoYe<l. 

Mr. E ichel, Berlin , called a tt ention to the fac t that the 
sa me plan had been fo llowed in P russia , where the S pind
le rsfe l<l line ha<l been equipped tempora r ily so that prope r 
dec ision could be reached fo r the A ltona-Ohl sdorf line. 
Continuing, th e speaker said that loca l conditions had large
ly dictated th e conversion of the \ Vash ington, Baltimore & 
Annapolis Ra ilroad fro m a lt ern ating current to direct cur
rent . A t the W ashington terminal th e cars had to use a 
300-,·olt double- tro lley sys tem and a lso run over an una er
groun d conduit system. A t the Baltimore te rminal the ca rs 
had to use a single-trolley sys tem. Moreover , the cars we re 
very heavy fo r the conduit line in \ Vashington. T hese were 
the controlling factors , and the best interests of the sec
t ion of the line between th e termini ha<l to be subordinated 
to the controlling factor s· at the te rmini. T he writer then 
quoted some stati stics of the Spokane & Inland E mpire 
single-phase ra ilway and a statement whi ch appea red in 
the ELECTRIC RAILWAY Jou RNAL fo r July 15 from the man
agement of the Chicago, L ake Shor e & So uth Bene! Rai l
''"ay fa,·orable tn single-phase tract ion. He also th ough t 
that from the announc ed plans for ex tension of the New 
York, New H aven & Hart fo rd Rai lroad it was well sa tisfi ed 
with it s sin gle-phase equipment. 

M r. de K ando said th at the succe ssful single-phase roads 
of A merica which Mr. E iche l had mentioned had a ll been 
constructed hy one' company. the \ \ 'est inghouse_ company . 
but that this company frankly recognized in its publications 
tha t each of the th ree systems under discussion had its 
fie ld. I t r ecommended among others the three-phase sys
tem fo r lines with steep g rades, and. a lthough the Westing
house company had <l one a la rge r a 111ount of single-phase 
\York than any other manufactu ring company, it was n ot . a 
fan atic in regard to the single-ph ase system. 

In concluding the session the president ref erred to the 
impor tance in the industrial ,vorld of ra ilway t ransporta
tion and said that he did not believe that any sections of the. 
congress were conside ring mor e impor tant subjects than 
the railway section. Rail road t ran sportation had played a 
large part in the ind ustria l an<l fin ancial revolution which 
has taken place in the nineteenth century. T he t wentieth 
cen tury had the miss ion to be better than its predecessor. 
and elect r ic t raction would be to it without doubt as useful 
in this purpose as steam t raction \\"as to the nineteenth 
century. Ther efore , in contributing to the progress of 
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d ectric traction members of th e congress might f eel that 
they were contributing to the progress of civilization itself. 
] t was for that reason tha t the president attached such 
great importance to the work of the rai lroad sect ion of 
the T urin cong ress. 

:SESS IO N OF SEPT. 13 
At the opening of the sc.ssion on Sept. 13 th e pre sident 

ann ounced t ha t the re would be no meeting on Sept. q , as 
that day had been reserved for a visit to Genoa to enable 
the delegates in attendance at th e cong ress to inspect the 
Giovi three-phase railway. H e urged a ll to part icipate in 
this visit. H e then announced that G. l'Hoest , manager 
electrical department of Rail ways, Posts & T elegraph s of 
Belgium, would present a paper on working conductors 
fo r electric ra ilways. T he president added tha t the paper 
would be especia lly interest ing because of the studies which 
the Belgian govenment had recent ly been making on the 
subj ect of electric tract ion. A n abstract of ~fr. l'Hoest' s 
paper foll ows: 

WOR K I NG CONDUCTOR S FOR ELECTRI C R,\ILROA DS 

The author fir st <lescribed the different types of third
ra il construction ancl sa id that the unde r -running thi rd-rail 
was superior to the over -running third-rail as rega rds 
safety and was less susceptible to difficu lties from snow 
and sleet, but it was mo re object ionable from the stand
point of car clearances and hence cou ld not be used on 
many o f the lines in E ngland. He th en described th e 
various types of catenary overhead const ruction in general 
use and the doublc-trolle~· systems employed by ,·a r ious 
three-phase lines. 

In conclusion the auth or stated that the thi rd-ra il could 
be ad vantageously employed fo r direct -current trac tion 
where th ere we re not too many swi tches and crossings. 
I ts use was especially desirable in and around cit ies ,vhere 
the unsightliness of th e overhead const ruction was obj ec
t ionable, and also on account of its non- interference with 
the clear view of the signals. On the oth er hand , hi gh
tension systems were limited entirely to overhead di stribu
t ion. vVi th present-day methods no especial difficu lty was 
encounter ed in handling emfs as h igh as could be utilized 
in the motors, and thi s with litt le or no f ear of danger du e 
to mechanical fa ilure of any pa rt of the line. However . 
the auth or noted a tendency on the part of some con
structors to relax and take chances by employing a lower 
factor o f safety. 

COMMITTEE ON ·UN IT OF ACCELERATIO N 

Befo re proceeding with the di scussion on Mr. l'Hoest' s 
paper, th e president, with the authority of the delegates. 
appointed a committee to consider the sub ject of the proper 
uni t to be used for measuring acceleration, a topic which 
was on the program of the section. Thi s subj ect had been 
referred to the T urin cong ress from th e Marseilles cong ress 
in 1908. T he committee appoint ed was M essrs. Barnet
Lyon, chairman ; Sartori-Leguez, l'Hoe st and de K ando. 

T he pape r on single-phase traction motor s by Dr. \ V. 
Kummer was then r ead by M r. Barnet-Lyon. .\n abstract 
of this paper fo ll ows: 

S I N GLE-PHASE TRACTIO N M OTORS 

Beginning with a statement that practical ly a ll electrica l 
manu facturers who had earnest ly studied the subj ect had 
adopted the single-phase system for heavy railroad work. 
D r . K ummer said that the motors now in use could be 
divided into th ree classes, namely, se ri es, repul sion , and 
repulsion wi th armature excitation. H e then proceeded to 
give some of th e mechanical characte ri stics of these 
motors. 

Experience with steam traction had taugh t railroad engi
neers to require a dri ving motor tha t could develop a 
va r iety of torques a t a given speed, so as to be able to main
tain the operat ing schedule ; a lso one that coul d develop 
large torques at low speeds and low torques a t high speeds. 
so as to secu re good economy of energy in starting and in 
operation over a road having grades. These charact eri stics 

were fulfill ed to a marked degree by all the single-phase 
motors. T he speaker a lso said that single-phase motors 
could be arranged for regenerat ive cont ro l and that an 
actua l insta llation of this kind was under constructio11 now 
on one of the lines of the Chemins de fe r du Midi, France. 
However, a lthough regenerative control introduced certain 
complicat ions in the equipment, it was quite feasibl e to 
uti li ze the motors for transforming the energy of reta rda
tion into electr ic energy which could be di ssipa ted in a 
rheostat. T his sys tem was in use on th e Vall e-Maggia 
road. 

Following these genera l characteristics, the author took 
up in deta il the relat ion between the motor torque and some 
of the principal dimensions. Using the fo llowing symbols, 
he gave formula s for th e interrela tions of the vari oi1s 
quan ti ties as represented by modern pract ice: 

Normal motor torque in meter-kilograms 
Rotor diameter 
Gear ratio 
Drawbar pull per driving ax le in kil ograms 
Diameter of the driving whee l 
Speed in kilometers per hour 

Da = 2 .4 2 X \/ D , fo r gearl es ::i motors 

D " = 3.30 X \ I D , fo r geared motors. 

.\ ssumin g one motor for each driving axle: 

Da 
Z = 8 2.---1- \ ID 

D ,. 

r· - 6- D,. - 1-9 D 
(/ 

Z = 30.3 U \ 1 D 

, . = 135 .8 
u 

) J for gea red motors. 

Da 
Dr being assumed as 0 .5 fo r gea red motors. 

\ \ . ith r eference to weights and torque. denoting: 
Car weight in kilogram 
Car torque in motor-kilog rams 
A.dhesion weight in kilograms 
A.dhesion coefficient 
Diameter of drives 

Thus 
G ;;.,,- c 
D r =-c-:; X 

'). 

2 

X n,. 

1Yh ich for .:; in gle-phase motors 1Yas about 

G 
~ = II t n13 
D1 

=D 
= Da 
= U 
= Z 
= Dr 
=V 

- G 
- D r 
= Ga 

llISCUSSION ON PAPERS OF MESSRS. L'HOEST AND KUM ,VfER 

lVIr. Eichel, Berlin , pointed out that there was a diffe r
e11ce in th e method of support ing the lower working con
ductor on the overhead line of the ::--Jew York, New Haven 
& H a rt fo rd R ail road and in the S iemens system. In the 
latter th e workin g conductor was attached to the support
i11 g wire by loops so that it might move vertically and 
longitudinally, and it was held in tension by weights lo
cated at convenient points fro m r km to 2 km apart. It 
was thus very flexib le and no di fficul ty had been ex
pe ri enced in taking current from it by t rains at speeds of 
r30 km (S r mil es) per hour on the Dessau-Bitterfelcl line. 
On the New York, New Haven & Hart ford Rai lroad con
st ruction the contact w ire was of stee l and was attach eel 
rigid ly to th e fo rmer contact wire by clamps spaced mid
way between the points of suspension of the old contact 
wire. The Germ an ra ilway author it ies had adopted as 
standard troll ey-w ire voltage I 5,000 volt s at 15 cycles. 
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In the Cascade Tu nnel 6000-volt line troll ey wheels were 
used, as the speed was low, but fo r high-speed lines the 
wr it er thought th e bow or pantograph coll ector more de
sirable. 

P resident Ma ill oux then gave a short sketch of the char
acteristic featu res of t he ove rhead catenary line of the 
L ondon, Brighton & South Coast R ailway, which he had 
recen tly in spected in company w ith M r. Dawson, the engi
n eer of that line. He was struck with the fl exibility of 
the construction and the simple and extremely ingenious 
manner with which Mr. Dawson had secured thi s result. 
The double V type of hangers wa s employed, and the work
ing conductor was supported under an upper parall el con
ductor by droppers which a llowed a fl exible movement. 
These droppers were in two links with an opening between 
the links of 25 mm ( r in. ) so as to permit a ve rt ical move
ment of 50 mm ( 2 in.) . S uch an a rrangement also a llowed 
considerab le latera l movement in th e device. It could be 
seen to ri se and fa ll with the passage of the pantograph. 

C. P ales t r ina ( Italy) believed th a t better results could 
be obta ined by th e induction type o f sin gle-phase r a ilway 
m otor like the \ Vinter-Eichberg, L atour , etc. , or by a 
repul sion motor like th e D eri, than with the ordinary se ries 
type. It had lieen generally admit ted th at th e single-phase 
sys tem was more des irable than either the three-phase or 
t he continuous current so fa r as distribution w as conc erned, 
and the c ritica l point in th e sin gle-phase series system was 
the commutator of the motor. Such a motor as he advo
cated la rgely overcame commutator troubles. Tests had 
been mad e of the Deri type of repul sion motor w ith ro
t ating brush· holders on the Stanstadt-Engelberg line by 
Brown, Boveri & Company , and a lso on th e \ Valdegg
L ucerne line of th e Seetha lbahn , in which a trol ley voltage 
o f 5000 was appli ed direct ly to th e motors. D uring the 
pas t yea r this motor had also been used on the M ar t igny
Orsie res line and on th e city tramways of P arma. 

F. F enzi, consul t in g engineer , Ivii lan, compa red th e re
sults on the direct-current I\Iil an-\' erese line and on the 
three-phase V a ltellina R ail way. both of which had been 
in operati on fo r about ten years. T he powe r consumpt ion 
on the fo rmer. whi ch \\' as a direct-current line, was 45 
watt-hours per ton mil e and on th e la tter . which was a 
th ree-pha se line , was 40 watt-hours per ton mil e, a lthough 
the gr ades and speeds on the latter line are much greate r. 
Ile then entered into a compa ri son of the r elative merits 
o f the diffe rent sys tems and concluded by ex pressing hi s 
opinion that the selection of direct cur rent. wi th a third
rai l at 700 volts, would have been justified for the Simplon 
a nd Giovi lines, and that for longer ra il ways he bel ieved 
that there was a grea t future fo r the hi gh-tension direct 
c urrent. At a voltage of. say, 2500 the substati ons could be 
located from 40 km to 50 km (25 to 30 miles) apar t. 

P resident I\I a illoux then, according to th e program fo r 
that day, presented a paper in F rench on "The Indust ria l 
De fini tion and Measurement of T ra in A cceleration .. , 
T his paper ,vas a resume of a more extended pape r pre
sented unde r the same name by him a t th e M ar seill es con
g ress in 1908. A condensed and pa raphrased E nglish 
t ranslation of the I\Iarseilles paper was published in th e 
ELECTR IC RAILWAY JOURN AL of Feb. 13, 1909, pages 277-
279, with a n editori al comment on page 270 of the same 
issue. T he Turin paper recapitula tes briefly the a rguments 
a nd the mathematical reasoning and demonstrations which 
had been previously se t fo rth more fully in the Marseil les 
paper in favor and in defense of the American practice of 
measuring and expressing train acceleration in miles per 
h our pe r second, and in advocacy of the general adoption 
o f the kilometer ( or mil e, or verst ) per hour per second 
as an industria l unit of acceleration. The paper shows 
t hat such a unit is more ra tional, logical and scientific, in 
theory, and especially more intelligible and more con
venient, fo r practica l use , than the units used hitherto 111 

E urope, i. e .. meters ( or fe et ) per second per second. 

T his communication and the question of the adoption of 
the proposed new unit was referred to the special com
mittee already mentioned as appointed for that purpose. 

SESSION OF SEPT. 15. 
The first order of business on Sept. r 5 was the report 

of the committee on the adoption of an " indust rial " unit 
for train acceleration, as proposed by Mr. Mailloux. The 
special committee made a un animou s report in favor of 
the proposed unit, and reported resolutions which were 
unanimously adopted by the section as a body. The com
mittee was also instructed to submit its report and the 
resolutions to the entire congress for formal adoption. 
(This was done at the plenary meeting of the congress, 
on the foll owing day, when the report and the resolutions 
were un animously adopted by the congress as a body.) The 
resolutions were as follows: 

" \ Vhereas it is the univer sal practice on railways to ex
press the speed of t ra ins in kilometers per hour ( or m 
mil es or versts per hour) ; and 

' 'Whereas it is logical to use this measure of speed m 
ex pressin g the acceleration per second; and 

" \ Vhereas thi s definition of acceleration of trains is the 
one empl oyed in A merica and its use is spreading in other 
countries; and 

" \ Vhereas this proposition has a lready received favor
able act ion at th e Interna tional Congress of E lectricity held 
at Ma rseill es in 1908; now, therefore. be it 

" R esolved, ( r ) That the acceleration of trains ought to 
be expressed in ki lometers per hour per second ( or in miles 
or in ve rsts per hour per second ) ; and, 

" Resolved, ( 2) That th e International E lectrotechnical 
Commission be in fo rmed of this forma l action." 

APPLICATION OF ELECTRICITY TO SUBMARINE BOATS 
A paper by A. Bezzi on th e application of electricity to 

submarin e boat s was then presented. In the absence of 
M r. Bezzi thi s paper w as read by proxy. As the paper did 
not r elate to ra ilway work, an abst ract of the paper and 
discussion will not be published in this j ou rnal. 

A paper on the subj ect of high-voltage direct-current 
elect ric t raction was then presented by Guglielmo Gyaros. 
A n abstrac t foll ows: 

· HIGH-TENS IO N DIRECT-CURRENT TRACTION 
In this paper Mr. Gyaros claimed that, thanks to the 

commutating-pole motor, the direct-current system had 
taken a new lease of life and would in all probability be
come the standa rd system for interurban and suburban 
lines. H e sa id that the commutating pole had greatly in
creased the possibilit ies of commutation and experience 
had shown that high-tension motor brushes had an average 
life of between 200,000 and r,500,000 motor kilometers 
( 125,000 and 812,500 mi les) and that the motors would 
stand a momentary ove rload of roo per cent without flash
ing over. He said that the ordinary motor would flash 
over w ith an ove rload of 50 per cent. As an example of 
the comparati ve cost of maintenance of single-phase and 
high-tension direct-current systems the author gave figures 
taken fr om the results of the \Vashington-Baltimore-An
napoli s Railway, as publi shed in a recent issue of this 
paper. 

It was the author's opinion that the single-phase system 
could compete with the high-tension direct-current system 
only when very high tensions were used in the working 
conductor. For example, he considered that on the basis 
of equal economy a rooo-volt direct-current system was 
equivalent to a 5000-volt or 6000-volt alternating-current 
system, and that a 2500-volt or 3000-volt direct-current 
system was equivalent to a r 5,000-volt alternating-current 
system. 

T here were now either in operation or under construction 
in H ungary fi ve important high-tension direct-current lines, 
and the author gave data regarding each one. These sys
tems used the pantograph trolley with an aluminum con-
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tact bow. vVhen employed m catenary constructi on these 
bows had an average life of about 20,000 car kilometers, 
but in ordinary trolley construction th eir life is much 
shorter. Three of these fi ve lines a rc owned by one r ai l
way company and aggregate in length about 160 km ( 100 
miles). The rolling stock on th ese three lines will consist 
of twelve electric locomotives each with two 150-hp motor,, 
eighty-eight passenge r ca rs and eighty-eight tra il cars. T he 
voltage to be used is 1000. Of the other two one is 17.5 
km ( II mi les) in le11 gth and will use 1200 volts; th e other 
is a na rrow-gage line 58.3 km (36.4 miles) in length. 

PEREMPTORY FACTORS IN TRUNK LI NE ELECTRIF I CATION 

Vice-president Barnet-Lvon then took the chair to a llow 
President Mailloux to read· a paper on trunk-line electrifica
tion. r. An abstract of this paper will be published in a later 
issue. 

DIS CUSSION ON THE PAPERS OF MESSR S. MAILLOUX AND 

GYA ROS 

Dr. Beckman , Berlin , referred to th e di scussion which 
had ta ken place on \Vedn esday in regard to the convers ion 
of th e vVashington, Baltimore & nnapolis R ailway from 
sing le-phase to direct-current. H e pointed out that one 
reason for the change was the exce sive weight of th e cars. 
which it had been impossible materi a lly to reduce. H obart 
had calculated the wei ght of single-phase equipm ent as 
40 kg (88 lb.) per horsepower and of direct cur
rent as only 20 kg (44 lb. ) per horse-power. It was 
evident that thi s greater we ight would require a hi gher 
maintenance cha rge not only fo r the rolling stock but a lso 
for the track. He maintained that dur ing th e past two 
years the re had been a reaction against the single-p hase 
system in A merica, and that a much greater mileage had 
been constructed in tha t country during th ese yea rs with 
direct current than with a lternatin g current. 

Mr. Eichel did not think such a conclusion should be 
drawn from statistics which he had received from A meric a. 

E. Scheichl, of Vienna , contributed some fact s in re
gard to the three-vYire system of the Krizik Company at 
Prague. This company in 1903 had built a three-wire 
(2 x 750-volt) electric rai lway betwee n Tabor and Bechyn 
and several years la ter had conducted some tests in V ienna 
on a three-wire (2 x 1500.volt ) y. tern. A lthough the e ex
periments did not resn lt in the adoption of this system of 
current di tribution fo r the \ ' ienna system, th e speaker 
believed that th e use of a 2=,00-volt to 3000-volt direct cur
rent was practicable and that in many cases it would be 
more desirable than a 15.000-volt sing le-phase system. 

FIN AL CONCLUSIONS 

After some further general discuss ion, l\'Ir. D onati pre
sented the following resolution to summa rize the sense oi 
the section : 

"As it is desirab le in eve ry case to employ that sy tern 
of electric traction which is bes t fitt ed to th e financial and 
technical conditions of the railway to be_ equipped, this 
section does not consider it possible to give preference to 
any single system of elec tric traction fo r all railway lines." 

Mr. l'H oest, in seconding this r esoluti on, remarked th at 
it was in accord with the resolution which had been adopted 
at the International Railway Congress at Be rn e in 1910. 

The resolution was then ado pted unanimously by th e 
section. A vote of thanks was th en extended to the presi
dent, vice-presidents and secn;ta ry for th eir services to the 
session. 

The meeting then adjourned. 

---•·♦·---

Under a new agreement Prussia accords it s consent to 
Hamburg extending its railway to Farmsen, Volksdorf, 
W ohldorf and Gross Hansdorf. Ham burg gives its assent 
to the extension by Prussia of the Blankenese-Ohlsdo rf 
single-phase railway, which will open up comnumication 
with the. towns in th e Alste r Valley, and , la te r, an ex ten
sion to Segeberg will be made. 

REPORT ON ELECTROLYSIS IN CHICAGO 

In th e annual report of th e commissioner of public works 
of Chicago, just issued, is printed a report by Ray Palmer, 
consulting enginee r, on th e electrolytic damage to various 
unde rground metallic structures in di fferent parts of the 
city caused by stray return current from the urface and 
elevated lines. Surv?ys made during A ugust a nd Septem
ber, 1911 , showed exce sive stray current in the neighbor
hood of the Illinois Stree t and Hi ll Avenue substations of 
the Chicago Ra il ways Company, the Forty-second St reet 
substation of the hicago City Railways and at many 
points along th e elevated railway st ructures. At one point 
on th e Northweste rn elevated st ructure readings of 30 volts 
11egative to 12 volts positive were taken between the rai ls 
and a water pipe under th e surface of the street. Near 
th e power house o f t he Metropolitan \Vest Side elevated 
r ad th e water pipes we re positive to the elevated structure 
and negati ve to the street -car rail s. 

T he damage is sa id to include underground water pipes, 
lead cable sheaths, the meta l in struct ural-steel buildings 
and the structural steel in bridges used by street railways 
in crossing the Chicago River. As a remedy for the condi
ti ons existin g on the elevated structure the report recom
mends that large negative return cables shou ld be placed 
on th e structure and should be connected to th e track ra ils 
at inte rval s of 300 ft. At the present time no return cables 
are used on any of ' the elevated st ructures in the city. 

The ex isting city ordinance relating to the prevention of 
elec trolysis is as fo llows: 

"Ground return wires must be so arranged that the dif
ference of potential between the grounded dynamo terminal 
and any point on the return ci rcuit wi ll not exceed 25 volts. 
The positive pole of the dynamo must be connected to the 
trolley line, and whenever pipes or oth er underground metal 
work ar e found to be electrically positi ve to the rai ls or 
surrounding earth , th ey must be connected by conductors 
arranged so as to prevent ,, flow of current frnm the pipes 
into the ground." 

T he r eport recommends that the ord inance be amended to 
react as fo llows: 

"Ground return wire and rail circuit s must be of such 
current-carrying capacity and so a rranged that the differ
ence of potential between any two point s on the return will 
not exceed th e limit of 12 volts. The rai lway companies 
must so equip th eir return current systems wi th insulated 
pilot wire circuits and voltmeters that ·an indicating read
ing may be obta ined at any time showing the difference of 
potenti al between th e neo-ative busbars in each station and 
the extreme limit of the return circuit in the corre pond
ing feedi ng district. 

''T he raihYay companie. must protect a ll metallic work 
from electrolys is by th e proper insta llat ion of a system 
equal to or bett er than a pipe and cable sheath drainage 
. ystem con sisting of in . ulated copper wires. pipe straps, 
ammeters, etc. , which limits the maximum amperes drained 
f1·0111 thi_s subsur face metallic work to IO per cent of the 
total output of the station." 

To operate within the limits required by suc h an amended 
ordinance the ra ilway companies would be compelled to 
make one or more of the fo llowing im provements: 

(a) Reconstruct al l defective. t rack work and insta ll addi-
tiona l return feeders. 

(b) Insta ll a negative booster system. 
( c) In stall a return -current drainage ~ystem. 
(cl) Reduce the size of th e power plant and substation 

f ceding districts. 
( e) Insulate the rai lwav return circuits. 
The report states that the most practical and efficient 

method of reducing electrolyt ic damage would be the in
stallation of a pipe-drainage system. 1 t recommends that 
a ll track bonds honlcl be repai red and main tai ned in an 
effici ent condition. 
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Determination of the Proper Bases for Rates and 
Fares* 

.\ Co11.siJeration of This Important Subject by a Committee of Leading l\fembers of the .American Electric Railwa-'· 
Association. Colleeti,.,ely and lndi,.,idually-lnereased Fares \Vill Afford Encouragement to Capital to 

Pro,·ide for D evelopment 

BY FRANK R. FORD, CHA IR MAN; C. S. SERGEA NT, WM. J . CLARK, I-I. G. HRADLEE, JAi\IES F. SHA W AND E. C. FOSTER 

REPORT UF THE FULL COMMITTEE 
Your committee appointed last winter has gi,.,en con

,,idera tion to the subject of determining the proper basis 
for rates and fares and ,vould beg to report as follows: 

First: We Lelieve that there exists a widesp read need 
of increased fares, if adequate ser'vice is to be furnished 
and capital secured to pro'vide for the continued growth 
uf the industry. 

Second: Practicable methoJs of securing increaseJ 
rates for city systems may be su mmari zed by the fo llowing: 

(a) Retain present 5-cent flat rate, but eliminate free 
transfers. 

(b) Retain 5-cent rate, but charge 1 cent, 2 cents or 3 
cents extra for transfers. 

(c) Increase 5-cent rate with (r) free tramfcr, or (2) 

without transfers, or (3) with extra charge for transfers. 
( d) Establish straight European zone Sy"Stem without 

transfers . 
, ( e) Establish zoue system where a 5-cent fare is charged 

from outlying districts to central business district, but re
quire a IO-cent fare from outlying district across business 
dist rict to opposite outlying district, eliminating such trans
fe rs as would defeat this object. 

( f) Establi sh zone system with 5-cent fare for a large 
central zone and 3 cents extra fare, making 8 cents through 
fare to smaller outlyin g zone, either with (I) free tran,,
fe rs or ( 2) a charge for transfers: the local fa re in outl_\·
ing; zone being 2 cents. 

From analogy with the past history of the industry ancl 
from practical considerations, we would in general recom
mend method ( f) as the most feasible of the above plans. 
Local conditions, topography and customs are, howe'ver , 
different in each city, and would modify any general con
clusions on this subject. 

Third: Various members of this committee ha've pre
pared memoranda on this problem which are hereto ap 
pended. 

Fourth: \i\Te believe that this subject i~ deser'ving of the 
most careful study by the association and we therefore 
recommend that this report and accompanying memoranda 
be printed and circulated among the members of the associ
ation. and that a full discussion thereof be had at its next 
winter's meeting. 

1\1 El\TORANDUI\I BY FRANK R. FORD, OF FORD. 
B:\CO\; & DAVIS, NEW YORK 

Tu start with it is as~umed that necessity exists for a 
g·eneral increase in rates of fare of American electric 
railways if their continued growth is to be assured. Some 
railways are obtaining a reasonable return with present 
rates of fare, others are near the danger line and soon will 
not earn a reasonable return if the present tendency of 
increased expenses of operation be continued, while a third 
class consists of the roads whose present rates are insuf
ficient to pay the entire cost of operation, taxes and a 

* An abstract of the report of the committee presented to the American 
Electric Railway Associ a tion, Atlantic City, N. J., Oct. 9 to 13, 1911. 
The report consists in large part of memoranda furnished bv the in
dividual memhers of the committee, and these constitute the part of the 
report which has not been available for publication until now. The brief 
report of the entire committee was published in the issue of the ELECTRIC 
RAILWAY JOURNAL of Oct. 13, 1911, and is republished here for the con
venience of readers . 

reasonable return to the owners. It is absolutely certain 
that with the extension of th e city limits, with the present 
5-cent fare in force , a point will be reached at which the 
operation at this rat e will not be profitable. A proper 
Lasis for determining ra tes and fares should be obtained. 
even if rates a r e to be lowered instead of rai sed. 

FACTORS WHICH GOVERN TRANSPORTATION RATES 

Apart from the local conditions there are a number of 
g·eneral facto rs which ha\Te governed the fixing of trans
portation rates which ma>' be summarized in Table I. 

TABLE l. ~ FACTORS \\ ' HI CH GOVER N TRA NSFO RMATION RATES. 

Das is. Unit. Example. 
1. J)i,tance ........ (a) P assenge r mile ...... Steam railroad, interur-

ban electric railwaf., etc. 
(b) P assenger zone ..... European street railway. 
(c) V ehicle mile . ....... T ax icah. 

? .VVhnlesaling ..... (a) Ruund trip ......... Steam railroad, electric 
ra ilway, ferry, elc. 

(b) SO-trip . . . . . . . . . . . . . D o. 
(c) S trip tickets........ Do. 
(d) Commutat ion . . . . . . Do. 

3 .• \ge or size of(a) H a lf fare ..... , ..... S tea!11 ra ilroarl , street 
passenger . . . . . • ra il way, etc. 

(b) Free (infants in a rms) Do. 
-L Occupation of pas-(a) School ticket. .. ..... Steam railroad , street 

sengers . . . . . . • . rail way, etc. 
(b) \ Vorkmen's ticket... Do. 

5. Cl ass of eq11inment (a) 1st class, 2n d class, European railroad. s team-
or accommodation . 3rd class. ship. 

( b) P arlor car, sleeping Steam rail,roarl, inte ,·-
car, etc. urban railway, e tc. 

(c) Dot~ble s~rcet car Auto bus. 
fare. 

6. El a p,cd time . .... (a) Passenger hour ..... Cab. 
(b) Chartered car hour .. Electric railway. 

i . Time of day ...... (a) Double fare for owl Street r a ilway. 
service. 

(b) R educed fare for 
rush h our service. Do. 

S. Day of week ..... (a) R educed r a te for Steam rai lroads, steam-
holidays, excur• boa ts, etc. 
sions, etc. 

(b) Double fare for Sat· Street railway (Coney 
urdays, Sun days Island fare). 
and holidays. 

9. Speed ... . ....... (a) Limited train (or Steam railroad, steam-
ship) fa re. s hip. 

( b) Passenger pool dif- Dn. 
ferent ial. 

10. Discontinuity of (a) One cent transfer ... Street rail way. 
pas•age .. . ..... (b) Three cent exchange. D o. 

11. Direction of pas- (a) R educed rate in Street railway (Coney 
sa[!e . . . . . . . . . . lif!ht di rection. I sland fare). 

12. \\'eight .......... (a) Ton mile for freight. Steam r ailroad. 
13. Space ........... (a) Cubic foot forl freight. Steamship. 
14. Readiness to serve. (a) J nitial charge ..... .. Taxicab. 
15. Experse at service (a) Present n ational Postal service. 

terminals boundary, we ight. 
(b) Message zone .. ..... Telephone, t elegrapl,. 
( c ) Passenger with in Street railway. 

present and futu r e 
city limits. 

16. F ree ... . ... .. ..... (a) Transfers .......... Street railway. 
( b ) Dead heads ......... Steam railroad, street 

rai lway. etc. 

lt will be seen that a large number of factors govern 
the matter of transportation rates, but practically all of 
them are disregarded in the standard 5-cent flat rate 
adop ted in most American cities. The simple nature of 
this standard appealed to the railway managers in the 
early days of the industry when in many cases, for the 
short rides invol,.,ed, the nickel fare apparently represented 
more than a rea~onable return, especially when the cost of 
maint~nance and renewals of the property was overlooked. 

If the rate of street railway fares were placed on a 
measured basis and such measure took into account a 
number of different factors as above, the rate of fare 
would become more of the complex problem which it has 
assumed in the electric lighting industry and would be sub
ject to reasonable analysis for special classes of service. 
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L' U ANGES OF l{ATES SUBJECT '10 GOVEl{N.MENTAL APPROVAL 

.Assuming that a raise of rates is necessary in any given 
situation, our problem is tu determine the most reasonable 
basis as affecting the riding public, the operations of the 
company and the general growth of the municipality. Gen
erally, the present rates are the result of charter or fran 
chise agreement, so that consent of state or municipality is 
required, insuring a treatment of the subject that must be 
iair to the public ; consequently, a broad and just solution 
is the only one admissible. The fact that in many states 
th e amendment of street railway rates is subject to the 
approval, or in some cases tu the initiative, of a public 
se rvice commission renders the problem certain ot careful 
treatment and much good should r esult from impartial 
consideration by these bodies. 

In this connection it is of intere:it tu note that the 
amended public service commission law of New Yo rk State 
provides that ""·henever (the) commi ssion sha ll be of 
opinion * * * that the 111ax1111um ra tes, fares or 
charges chargeable by any * * * street railroad cor
poration are insufficient tu y ield reasonabk compensation 
for the service rendered, and are unjust and unreasonable, 
the commission shall with due regard among other things 
tu a reasonable average r eturn upon capital actually ex
pended and to the necessity of making reservation out of 
income for surplus and contingencies, determine the just 
and reasonable rates, fares and charges * * * .. 

FORMER CHANGES OF RATES 

One approach to the problem is from the standpoint of 
the past history of the business in thi s country and of the 
methods employed in thi s ancl other countri es for changing 
rates. 

The position of the electric railways of this country to
day is somewhat similar to that of the hor se car lines during 
the latter part of the civi l war. Congress had imposed an 
internal revenue tax of one-eighth of a cent per passenger. 
The price of supplies and labor had increased considerably 
,vhen measured by the depreciated value of the 5-cent fare 
and many companies raised their rates from 5 to 6 cents 
to cover the increased cost. In order to give legal status 
to the raising of the rates above the 5-cent fare provided 
in the charter of many of these companies, Congress in 
:March, 1865! enacted a law permitting them to rai se the 
rates I cent. 

EARLY RATES I N NEW YORK CITY 

An examination of the records of some of the horse 
ra ilroads at the time shows that in New York City before 
1860 5 cents was practically the universal fa re in the center 
o f the city, a lthough a 6-cent or higher rate was charged 
where the lines extended beyond the built-up section. By 
I 886, however, five of the New York lines were charging 
6 cents per passenger (some of these, however, having a 
5-cent "way" rate) and three charged 5 cents plus the 

. U nited States tax of one-eighth cent. In 1870, practically 
a ll of the lines were running upon the 6-cent basis. By 
1874, however, presum ably due to a return to normal con
di tions, practically all of them had reduced the fare to 5 
cents except the Fourth Avenue line, which charged 6 
cents "way" and 8 cents '' through," and the Second and 
Th ird Avenue lines, which charged 5 cents '·way" and G 
cents "through ." By I 880 all of the lines had reduced to 
~ cents except the Fourth A venue line. 

EARLY RATES IN BROOKLYN 

The Brooklyn City Railroad began operation in 185-1-, 
charging a uniform rate of .s cents within the city limits. 
which rate was raised in 1865 to 6 cents and continued 
until 1870; from I 866 to r 875, however, tickets in bundles 
of twenty were sold for $r. In 1875 the rate was reduced 
to 5 cents and as the extensions of the various roads be 
yond the city limits were made, the through rate was 
placed at 8 and IO cents inclusive for distances beyond the 
old city limits. Shortly af ter electrification in 1895 the 
universal rate of 5 cent s bei:ame effective. 

EARLY RATES IN BOSTON 

,ln Boston practically a ll of the city railroads were incor
porated on the basis of a 5-cent fare. About 1866 the rate 
was increased to 6 cents for reasons already given, which 
remai ned until the 5-cent fare was restored in the eighties. 
For the longer rides there a lso existed rates of 8, ro, 15, 
r8 and 20 cents for various distances. After the roads 
were electrified and consolidated, however, the universal 
rate was fixed at 5 cents. 

EARLY RATES IN PHILADELPHIA 

ln Philadelphia the situation is well sta ted by l{. W. 
Speirs in hi s book "The Street Railway System of Phila
delphia": 

··The railway companies in Philadelphia began in 185_8 
with a ~-cent fare. T he usual omnibus rate had been 6 
cents, a,;<l the rai lways promised a reduction, urging this as 
one reason for establishing the new system of transporta
tion. At fir st, exchange tickets were sold for 6 cents, but 
in 1860 the exchange rate was made 7 cents by the Board 
of Rai lway Presidents. A lthough there were many at
tempts to change the rate , the single fare remained at 5 
cents until I 864, when it was increased to 6 cents. The 
reason given for the increase ,vas the 'high price of horse 
feed.' 

"Shortly after this the single fare was increased to 
7 cents, sixteen tickets being offered for $r, and exchange 
tickets for nine cents each. T hese rates were maintained 
for about twelve years, and then, in January, 1877, the 
fare was reduced to 6 cents, the price of exchange tickets 
rernammg 9 cents. Four years later, in 1881, the general 
demand for cheaper tran sportation induced Councils to 
attach to a grant of extension privileges, requested by the 
Lombard and South Streets Company, the condition of a 
5-cent fare. As other companies appli ed for privileges 
Councils took similar action in many cases, and la~er the 
General Assembly made the 5-cent fare rate a condition of 
using cable traction. Thus by means of the pressure 
brought to bear by the public a uni form 5-cent rate was 
a ttained in 1887." 

Another statement regarding the rates prior to the civil 
war, was that in 1857, due to the financial panic, wages for 
unskilled labor were 60 cents per day, which enabled street 
railroad companies to make money at the 5-cent fare. 
\Var tim es, however, made men scarce and material higher , 
which forced the compani es to increase the fare to 6 
cents. 

A n interesting fact in connection with the Philadelphia 
situation at that time was that the board of presidents of 
the various independent street car lines met periodically 
at the exchange, Third and Dock Streets, working in com
bination to control all of the companies for mutual benefit. 
It is stated that 6 cents was barely enough to cover ex
penses and they were compelled to raise the rate to 7 and 
9 cents including an exchange ticket. 

In securing the above information a number of old horse 
rai lroad men were consulted and records of the period 
examined. 

FIXED RATES UNREASONABLE FOR LONG PERIODS 

The general result of the above situation was that the 
original 5-cent fare was raised to 6 cents and kept at that 
point unt il economic factors reduced the cost of operation, 
either by change of the financial standard, by consolidation 
of the companies. or by use of mechanical or electrical trac
tion. and made possibl e a reduction again to 5 cents. It is · 
apparent that by the nature of things rates depend upon 
economic factor s the same as charges for any other commo
dity, and no fixed rate can be a reasonable nne over a long 
period, being either too high or too low at practically all 
times. 

PRESENT AMERICAN STREET RAILWAY RATES 

In Mav, 1908, the American Street & Interurban Railway 
Associat ion published information concerning city fares 
collected from I 17 rlifferent city railway companies. Witl1 
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one exception all companies reported a 5-cent cash fare 
for adults, the excepted company having a 6-cent fare. 
Practically a ll of the companies carried small children free 
a t ages less than from two to five years; for older children 
o f maximum ages from five to fourteen years, a reduced 
rate of from 2,½ to 3 cents was charged. One hundred of 
these companies r epor:ted the use of tickets for adults, as 
shown i1-1 Table II. 

TABLE IL- R ATES OF CITY TI CKET F ARES. 
Avcerage Rate , 

Cents. 
5 com pan ies sold 8 for 25 cents....... . . . . . . . . . . . . . . . . . . . . . . . J.13 
2 sold 7 for 25 cen ts........ . ....... . ............ ... . . ... ... J. 57 

22 sol d tickets for 4 cen ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 00 
36 sold 6 for 25 cents.. .. ....... . .. . . .. ..... ................. -l.1 6 

4 so ld 23 for $ 1. . .. . . . .. .......... .... .... .................. 4.35 
9 so ld 22 fo r $1.... . . ...... .. .. . . .......................... 4. 55 
4 sold 21 fo r $1....... ......... ............................ 4.76 

33 sold 5- cent ti ckets. 

Thirty-nine companies so ld school tickets ranging from 
2.5 cents to 4 cents; seven sold workmen's tickets ranging 
from 3 cent s to .. p6 cents; nine sold postmen 's tickets 
from 2.5 cent s to 5 cent s, and fifte en sold miscellaneous 
com mutation and school tickets from 2 cents to 4.33 cent s. 

The mathematica l ave rage o f the above reduced rates 
for all tickets, adult , children and school, is 3.53 cents. 

One hundred and eight o f these companie s issue trans
fer s and six do not , seventy-one companies being obligated 
to issue free trans fers by sta tutory r equirement and thirty
three issuing th em volunta rily. 

Seventy-nin e companies gave in fo rmation showing tha t 
their average rates of fa re excluding transfer s va ried from 
5 cent s to 3.60 cents, and including transfe rs from 4.8 1 
cents to 2.R6 cenh. The mathematical ave rage of th e rates 
for th ese compani e~ is 4.70 cent s excluding trans fers and 
3.89 cen ts including transfers. 

T II E CLEVELAND RATE 

1\t the present time th e rate o f fare of 3 cent s o f the 
Cleveland Railway is probably the lowest of any large 
A merican city. c\n additional I cent is collected for a 
trans fer on all lines in the city limit s, which is returned 
to the passenger upon pre senta ti on of hi s transfer ticket 
upon the car of th e second li ne \Yithin the time fi x ed by 
the company 's regula tions. Free transfe rs a re issued to 
and from cro ss town lines. A 5-cent fa re is charged to 
various suburbs directly adjoini ng the city with the same 
transfer privileges as within the city, a lthough to two o f 
the suburbs eleven tickets a re so ld for 50 cents and in 
some cases free trans fer s a re g iven on these fa r es. 

It is the cont ention of ma ny t hat the receipt s from these 
rates o f fare a re not suffici ent to provide Cleveland with 
good service, to provide adequate maintenance and to leave 
a sufficient surplu s fo r accruing depreci a tion and con
tingencie s, nor is the return and surplus suffici ently la rge 
to attract capita l which should be spent fo r the extension 
and development o f th e property. 

S IX- CENT F A RES IN :MASSAC H US ETT S 

.-\ number of street ra ilways in smaller citi es surround
ing Boston have within the past few years raised their 
rates of fare with the consent of the Board of Railroad 
Commissioners from 5 cent s to 6 cents, in some cases sell 
ing tickets at a lower rate. 

fl-IE EFFECT OF INSU FFICIENT RATES U PO N THE INDUSTRY 

A summary of the American situation regarding rates 
of fare is that, excepting a few minor companies charging 
6 cents and one charging 3 cents, the 5-cent cash fare is 
univers al. Due to the reduced rate tickets and to the 
large use of transfers. the average r ate of fa re received 
per passenger, including transfers, is between 3 and 4 
cents. \\Tith the longer rides. the increasing cost of labor 
and material, the increasing use of transfers and the en
larged requirements as to service and faci liti es imposed by 
public service authorities and by public opinion , the return 
in the street railway industry at fixed rates of fa re . which 
ha,1e been largely reduced in the average, has in general 
become insufficient to provide the mar gin necessary for 

conservative financing. In consequence of this condition 
the development of the electric railway is practically at a 
standstill. This effect is also shown in the unfavorable 
attitude assumed by the banking world to this class of 
property resulting in the higher rates of interest required 
in the safe of these securities. 

Table III, quot ed from the McGraw Electric Railway 
Manual of 19 r r, indicates, notwithstanding some discrep
ancies in the comparisons, the stoppage of development of 
thi s industry during the past three or four years, due to 
the conditions above enumerated. 

T ABLE 111. - R E PORTS OF 

Tota l 
N umber of 

\' ear Companies. 
1910... ..... .. ....... 1, 27 9 
1909.... . . .. ... . ..... 1,253 
I ~08 . . . . . . . . . . . . . . . . . 1.252 
1907............. . . .. 1,238 
1906................. Li 64 
1905................. 1,08 1 
190-L................ 993 
1903 ................. 1,1 8 7 
1902 ................. 1,110 
1901................. 1,062 

AME RI CAN 

Mi les of 
Track. 

-t0,088 
40,490 
40,2-!7 
38,81 2 
36,932 
32,517 
29 ,5./8 
29,212 
25,592 
22,063 

STREET R AILW AYS. 

Total Tota l 
Number Capitalization 
of Cars. Outstanding. 
89,60 1 $4,682,106,217 
9 1,153 4,652,735,633 
89,2 16 4,557,136,143 
86,204 4,123,834,598 
84,732 3,765,317,875 
79,7 5 I 3,368,937,062 
75,904 3,217,091,971 
76, 186 3,102,3 90,946 
70,006 2,794,338,25 I 
68,777 2,410,670,1 JS 

So much for t he fl at rate of fare and the early extrava
gant development of th e street railway industry due to 
its fancied safeguarded profit. 

EUROPEAN STREET RAILWAY RATES 

On the ot her hand, the situation of E uropean street rail
ways, where the zone system is la rgely in force, forms an 
interesting compari!:>on. A representa tive discussion of 
this subject as relat ing to the E nglish tramways took place 
in the recent Edinburgh co ngress of the Tramways & Light 
Railways A ssociation, from the reports of which the fol
lowing extracts are given: 

··The further demands which a re being made by various 
sections of the public fo r cheaper fa res a re becoming one 
o f the must serious problems in connection with manage
ment. Demands for preferential treatment to the working 
classes during certain hours of the day are continually 
being pressed forward, and when such concessions are 
granted to laborers and a rti sans, various other classes of 
the community, such as shop assistant s, clerks, etc., demand 
similar treatment, and certainly with some show of reason, 
because, if it be conceded to another class who are equally 
\Y ell paid for their labor , their request s cannot reasonably 
be refused. In addition, there a re agitations for free 
traveling for certain section s of the community, with the 
result that about 60 per cent of the traveling public plead 
for preferential treatment, or free traveling, on many sys
tems where the general rate of fares is a lready so exceed
ingly low that if a close examination were made it would 
he found that they are not in as sound a position as could 
be desi red. It has now been di scovered by certain under
takings wh ich have given preferential treatment on a large 
~cale to various sections of the public that a tremendous 
loss has resulted on that portion of their business, seriously . 
endangering these undertakings. " 

The statement was made that " * * * tramways and 
light railways, apa rt from the preferential treatment referred 
to , are carrying the general public at very little more than 
half the fares charged by railway companies. Those re
sponsible should, therefore, consider very carefully the 
financial result which a haphazard method of charging 
fa res may bring about, especially having regard to the dif
ficulty of some struggling und ertakings which are, unfor
tunately, operated at a loss, and others whose income merely 
covers operating and other expenses. or yields but very 
small returns to the proprietors. Railway companies have 
found it necessary to fix some general basis of charging. 
with the result that I penny per mile third class appears 
to have been adopted as their standard. If a similar basis 
could be adopted by tramways and light railway proprie
tors-not necessarily I penny per mile-there is no doubt 
that good would result, and the public would not, ,1on r the 
whole, suffer, a~ it is surely beyond cavil that the passenger 
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should pay for his ride just as he expects to pay for any 
other service rendered to him. " 

A further quota tion from these report s fo llows: 
"Making every reasonable a llowance for the extraor

dinary difficulty of obtaining authority to construct, and 
af terwards for the over- regulation which has much in
creased both the fir st cost and the working expenses, it 
still remains a fact th;.i.t E ngland should be the most 
eligible country in t!,e world for elect ric traction schemes, 
a nd that many miles of suitable route have only been left 
unconstructed because of some commercial weakness in 
the genera l posit ion which prevents the earning of an 
adeq ua te profit even in districts that were the fir st choice 
of traction enginee rs when elect rica l working was origi
nally introduced. 

''Judged by the standard of comparable industrial se
curities, the average return on the many millions invested 
by municipa liti es and companies in urban, suburban and 
interurban transit is painfully, and even dangerously, in
sufficient-dangerously because sooner or later the public 
usefulness of the service mu st suffer in one way or another 
if the revenue is insufficient to provide amply for efficient 
upkeep and interest on the investment. T he financial health 
of electric t raction in Great Britain is below par, while in 
every other country such services a re steadily prosperous, 
a nd additional capital is readily forthcoming for extensions 
and new schemes. With, on the average, almost un
paralleled density of traffic , the British lines are peculi arly 
unprofitable, as compared with fo reign and colonial sys
tems, and after making adjustments in respect to the vary
ing moneta ry conditions, cost of labor and so forth it will 
be. found that this department of public se rvice is through
out the United Kingdom inadequate ly remunerated by the 
average fares obta ined. 

FARES TOO LOW 

"The simple fact is that the p1 ice of traveling is too low, 
and it is solely because of underpayment by the passenger 
that practically the whole list of electri c trac tion undertak
ings in this country consists of in sufficiently remunerated 
systems- from tube railways down to srnail tramways and 
light railways. There are exceptions, it is true, but these 
are to be found in densely populated cities where the excep
tionally heavy traffic obscures the inadequate profit per 
passenger. Apart from the London County Co uncil, which 
has not been able to obtain sati sfactory fin ancial results, 
tramways in the very la rgest towns earn a sub stantial bal
ance over the interest on loan capital. Depreciation is 

.seldom adequately allowed, but it may neverth eless be ad
mitted that these few undertakings a re genuinely pros-
perous for the time being. Unfortunately, such town s, 
with their volume of traffic so enormous that the chief dif 
ficulty is to find accommodat ion for the swarm of passen
gers, have been a llowed to set up a fa lse and uneconomic al 
standard, both as regards fares and as regards wages. Out 
of their overwhelming revenues they have made repeated 
concessions to the passengers and the employees, with 
results immediately costly to themselves and with threat
ening future consequences, but with an effect almost at 
once disastrous to the greater number of le ss favorably 
situated undertakings, which have been driven by local agi
tation or municipal ambition to accept the most prosperous 
systems as their model in regard to the fares, wages, hours 
of work, holidays and other like matters. There are thu s 
large numbers of municipal tramways , started in the ex
pectation of r eli ef of rate s, which are engaged in a con
stant struggle against insolvency. The lot of the company 
systems with no ratepayers to fall back upon is naturally 
harder still. When joint stock companies have gained a 
footing in the larger towns, as in Bristol, Dublin, Bir
mingham, and the metropolitan di stricts of Middlesex, 
they have undoubtedly demonstrated that there is no fa iling 
in re spect of good commercial management to explain the 
poor results which characterize public service companies in 
this country. But, for the most part, it is the places with 

the thinner traffic that have been left to companies; and 
here, af ter accepting troublesome and expensive condi
tions, which might still have been supported without the 
sacrifice of a moderate dividend, they have Leen subjected 
to further pressure from municipal authorities, trade unions 
and public opinion, so that there has been a general en
croachment upon those figure s of fares and working ex
penses which formed the basis of the estimates when the 
se rvice was undertaken. On the one hand, it has become 
a popular craze to demand so many miles for a penny; 
and, on the other hand, tramways' employees are granted 
privi leged conditions, much better than are justified by the 
nature of the work and by the treatment of similar men em
ployed in other occupations of at least equal responsibility. 

CAPITAL DISCOURAGED 

"The total effect therefore is that electric traction does 
not pay, and that no further development is likely to occur. 
Remedial legislation will not overcome this economic ob
stacle. Nothing but the establishment of a fair price for 
the service will unloose the purse-strings of the investor, 
who sees that so many millions already sunk are left with
out an adequate dividend by this fatal policy of cost price 
traction. 

"In th e period of horse tramways-about 1878----the 
average r eceipts per tramway passenger were 1.84 pence; 
in 1898, when there were numerous steam lines, they were 
1.23 pence; in 1910, with a lmost universal electric working, 
they were on ly 1.09 pence. Meanwhile, there has been con
ti nuous agitation, largely successfu l, tending to more ex
pensive labor conditions: and constructional maintenance 
and renewals are also more costly.'• 

T hese and other summari es of the situation abroad point 
out the fact that, with the increasing cost of service, rates 
for privately operated companies are generally insufficient. 
In many cases of municipal operation, flat rates of fare 
have been adopted which, under pressu re of public opinion, 
bid fair to wreck these enterprises. 

On the other hand, under the new franchises recent ly 
granted to the various t ramways in Paris, the former flat 
fa res wi th transfers have been superseded by a zone system 
of fares and the abolition of transfers. which are said to 
have improved th e average rate. 

RATE BASED ON THE PASSENGER MILE UNIT 

Disregarding a ll except the most important factors bear
ing upon the problem of transportation rates, street railway 
rates are dependent primarily upon the length of passenger 
ride, or the average length of ride of a ll passengers times 

TABLE IV.-AMERICA:-f STEAM RAILROAD PASSENGER STATISTICS. 
J ourney per Revenue per Revenue 

Average Passenger per 

Year. 
Passenger. :Mile. Passenger 

(i\Ii les). (Cents). (Cents). 
1909 . ............................ , 32.85 1.928 63.053 
1908 ............................. . 32.86 1.937 63.394 
1907 ........ ................ ·, ... , 31.72 2.014 -64.600 
1906 ............................. . 31.54 2.003 63 .895 
1905 ..................... , .... • ... 32.21 1.962 63.985 
1904 ............................. . 30.64 2.006 61.746 
1903 ............................. . 30.10 2.006 60.720 
1902 .................... ,,,,. , · · · · 30.30 1.986 60.494 
1901 ............................. . 28.58 2.013 57.941 
1900 ......................... • .... 27.80 2.003 56.459 
1899 ............................. . 27.89 1.978 55.816 
1898 ..•................... ,, ..... . 36.70 1.973 53.237 
1897 ............................. . 25. 04 2.022 51.163 
1896 ............................. . 25.50 2. 019 52.078 

the total number of pascengers, which equals the number of 
passenger miles carried. The rate is also dependent largely 
upon the time of service, whether at ru sh hours or not, as 
this most largely affects the amount of invest ment re
quired for equipment. 

The passenger mile un it is one used by the steam rail roads 
of thi s country and is practically the basis upon which 
passenger rates are fixed. · Table IV. showing the average 
rate of fare of a ll the steam railroads of the United States, 
from the Interstate Commerce Commission reports, indi
cates that, despite fluctuations, this rate has been kept at 
practically 2 cents per passenger mile, resulting with the 
increasing length of ride in increased receipts per pass
enger. 
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. -\s to American street railways, it has already been pointed 
uut that, with the diminishing rate of fare and with the 
inc reasing length of ride per passenger at the flat rate, the 
rates per passenger mile, which vary directly as the fa re 
and inversely as the length of ride, a re rapidly diminishing. 

METHODS OF DETERMINING STREET RAILW AY PASSENGER 

M ILEAGE 

On the steam railroad, due to the use of ti ckets, an ac
cura te count can be kept of the passenger mileage. vVi th 
street rai lways, however , no record is kept of the length 
of ride of each passenger, and, consequently, the average 
length of ride and number of passenger miles carried can 
unly be approximated. 

STREET COUNTS 

T he first comprehensive approximation of street railwav 
passenger mileage of a large city of which I am awar~ 
was made by my firm on the lines of the Chicago City Rail
way in 1905. At that time, with t he use of a large force 
of observers placed at a ll important traffic points a nd gen
erally over the system at points of from one-half to one 
mile apart, a sufficient record was obtained for twenty 
fo ur hours of passengers on all cars to permit, by the use 
of certain formulas and with a separation of the transfers 
collec ted, a close approximation of the average length of 
ride, number of passenger miles carried, the average r ate 
of fare per passenger mile and the approximate point of 
origin and destination of each portion of the traffic. A 
similar count with observers stationed on the street wa ~ 
made on the lines of the Pittsburgh Raihvays in 1906. 

RIDING COUNTS 

From the result s of these two counts of passengers we 
determined that a sufficiently accurate result could be ob
tained at less expense by stationing observers on the cars 
instead of on the street. By this method one or two check
er s were placed on an average of every tenth car , and an 
exact record was made of the number of passengers on 
and off at each stop. This gave the exact passenger mile
age for the cars counted and by applying the average 
figures obtained to the total passengers riding for thl' 
period a very close approximation could be obtained. 
Counts of this character were made on certain of the lines 
of New York City by my firm and a plan devised by which 
similar results could be periodically obtained for the entire 
city system. \Ve later in 1908 made such a count of the 
lines of the Toledo Railways & Light Company. These 
counts showed average lengths of ride varying from 2.5 to 
4 miles per revenue passenger and average receipts of from 
1.26 cents to 1.8-1- cents per passenger mile. 

A similar count made upon the lines of the Philadelphia 
Rapid Transit Company by my firm in 1910 showed that 
the average length of ride for the surface system was 2.71 
miles per revenue passenger with equivalent receipts of 
1.75 cents per passenger mile. On the subway-elevated 
system the ride was 3.96 miles per revenue passenger with 
receipts of 1.27 cents per passenger mile. 

TRAFFIC DATA OBTAI NABLE FOR EACH LINE 

.From observations of passengers on and off at each stop 
in connection with an analysis of the transfers there may 
he determined for each line and for the system the fol
lowing: 

· (a) Average length of ride per passenger. 
(b) Number of passenger miles carried. 
( c) Average rate of fare per passenger mile. 
( d) Proportion of passengers originating and delivererl 

in each section. 
( e) Approximate destination and routes of passengers. 
( f) True average of number of passengers per car fo r a 

given period. (Indicating density of traffic.) 
,The results of such a count differentiate sharply the 

profitable and unprofitable lines of the system. \ i\Thile the 
receipts per passenger mile on any line may be compara
tively small the density of traffic may be such that the oper
ating expenses per passenger mile are q:irrespondingly small 

and the operation of the line may be profitable even with a 
la rge average haul. F rom the results of these observations 
it is possible to calculate the distance on any line for which 
a 5-cent ride may be furnished at a profit, or the distance 
equivalent to the cost of service per passenger represented 
hy operati ng expenses and a fair return upon the invest
ment. If the average ride per passenger is within this 
di st ance the line can be operated profitably. If the average 
ride upon such a line is •greater than this distance it is 
possible to calculate from the observations the distance it 
would be necessary to shorten the fare limit on the line to 
produce an average ride th at would be profitable. 

In other words, this n1ethod renders it possible to deter
mine the length of profitable 5-cent fa re limit on each 
li ne within a close approximation. T he operating expenses 
per passenger mile for each line a re obtained by dividing 
the operating expenses per car mile of the system by the 
t rue average number of passengers per car of that line, 
which is one of the results obtained from the count, thus 
corr ecting the expenses fo r den sity of travel. Such a divi
sion of operating expenses, whi le not strictly accurate as 
between the lines on account of variation of speed, weight 
and type of cars, fu rnishes within limit s an accurate com
parison, and, if desired, a llowance can be made for these 
factors. A similar calculation can be made for fixed 
charges or return on investment. Division of the cash re
ceipts per passenger fo r each lin e by the summation of the 
operating expenses per passenger mil e plus the fixed charges 
ur return on investment per passenger mile for the same 
line gives the length of ride fo r which the cost o f service 
equals the receipts. 

Many other instructive results may be obtained from 
these passenger counts. W ith the increasing use of plat
form doors and prepayment of fares, periodical checks of 
traffic can be made in thi s manner at a moderate expense, 
resulting in valuable informati on fo r th e scientific treat
ment of the rate question. 

TIME OF SERYICE 

,-\s an instructive comment on the unreasonableness of 
reducing fares at rush hours by the sale of workmen's and 
other reduced tickets , t he estimate which we have made of 
the annual income account of the extra motor car operated 
,mly at rush hours on the P hiladelphi a surface system, 
~bown in Table V. will be of interest: 

T.\JlLE \ ' ,-E sTnr., -, ED , \ "NU,\L ! !lfCOME OF T HE ExTRA R usH-IlouR MOTOR 
CAR. 

l{ec,i11t~ .......... • • • • • • • • • • · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Uperating expenses .......... . _ .... .... ......... .......... . .. . 

X et earnings .................. , .... ......................... . 
I Pterest, taxes and depreci a tion ( 10 Ji<'r cent on ca,·,, power plant, 

ca r hou,es an d s hops) ......................... . ... ..... , ... . 

L oss (exclusive of fixed charges on track and line) ............. . 

$2,664 
1,884 

$780 

1,500 

$720 

It should be noted that in th is case the receipts a re the 
result of 5-cent cash fares with 3-cent exchange tickets 
and a limited number of free transfers. This estimate in
dicates that the g reater the number of passengers carried at 
the 5-cent fare rate by these extra cars the larger would 
be the loss of the operating company. A reduced rate 
during the rush hours would enlarge this loss by the amount 
of such reduction. While it is probably not possible to 
impro,-e this condition by increasing the rates during rush 
hours , the large cost of this extra se rvice should be kept 
in view in the fixing of rates. 

SUMMARY OF RECOJ\Il\IENDATIONS 

From a study of the methods used in the past history of 
this industry and from observation of traffic conditions 
and rates upon city electric railways, the following method 
would seem to be a practical solution of the problem: 

I. Determine fo r each line the distance for which the 
cost of service per passenger mile on that line (including 
a reasonable r eturn on investment) equals the receipts per 
passenger mile at 5 cents per passenger, or the base rate 
of fare. 

2. For each line fix the limit of a central 5-cent fare zone 
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which will resul t in an an -rage length uf ride equal to this 
distance. 

3. A djust the limits of this centra l zone tu correspond 
with a prae ticable point for each line. I n order to work 
out a prac tical system some lines will , uf course, show a 
loss in operation which must be balanced by an excess 
pro fit on others. 

4. Fo r the port ions o f lines outside oi thi s central zone. 
co nstruct outlyin g 3-cent fare zones, calc ulating the di s
tance on each line for whic h such additional fare would 
equa l the tota l cost of se rvice. It is beli eved that the ra te of 
fa re fo r outlyin g zones, as a matter of expediency, should 
be less than 5 cents and a lso that r cent or 2 cents addi 
tional fa re fo r such zones would not usually be des irable 
on acco un t of the inconvenience of the additi onal payment 
fo r the short ride involved. T he local ride in such out
lying zones would cost 5 cen ts. 

5. With regard to transfers both in the centra l and out 
lying zones, e ither free transfers or t ransfers at a charge 
equal to the out lying zone fa r e eould be used, dependent 
on the a rea to which it was found desirable to extend the 
zone limi ts. In other words, a charge of 3 cents fo r a 
tra nsfer would permit of considerably la rger zone a reas 
than with fre e transfers, and in many cases the charge 
fo r t ransfers would eliminate the necessity of establishing 
the outlying zone. On the other hand, the use of free 
transfers has tended to stimulate traffic and wi th a high 
enough rate of fare has some desirable features. If 3-cent 
tickets fo r outlyi ng zone fare s and 3-cent transfers were 
used, the same ticket might be interehangeable. 

The comprehensive nature of this problem and the diffi 
culties in the way of working out a schedule of rat es for 
any eleetric ra ilway system will be apprecia ted when it is 
con sidered that there a re required the follo,Ying determi 
nat ions: 

I. The amount of investment or value of the property 
upon which a return must be earned un less the amount 
of outstanding securi ties be used. 

2 . The r easonable rate of return on thi s capital va lue 
unless the inte rest and dividend r ates of out standing se
curities be used. 

3. Division between li nes on th e passenge r mile basis of 
operating expenses and return on investment , with correc
tion s where desirable fo r speed and weight of cars and 
fo r segregat ion of phys ical property. 

4. F or each li ne the length o f average rid e which will 
yield a r easonable pr ofit at 5 cents or other base r ate of 
fa re, fix ing zone limit s for each line correspondin g with 
the maximum ride allowable fo r these fares . 

YIEMORAN DU M BY C. S. SERGEANT, VICE-PRESI-
DENT BOSTO N E LEVAT E D RAILWAY 

In reply to your favo rs of Aug. 5 and Sept. 18 upon the 
-.;ubject of rates ·and fa res fo r transportati on o f passengers. 
it seems to me that your schedule of the factors which 
gove rn transportation rates, or should gove rn them, is a 
very complete outline of the elements which should be 
taken into account. I can only give a few general views on 
the subjeet. 

I am quite sure tha t street ra ilway managers in general 
no not need to be convinced th at ex isting rates fo r trans
portation of passe11gers, both in thi s country and abroad. 
are much too low to give a revenue suffici ent to per fo rm 
2 suitab le servic e, properly to mainta in the property and 
provide for depreeiation and fo r r easonable rates of in
tere st upon the investment. 

T he practical questi on seems to be whether or not exist
ing char ter limitati ons or publi c opinion will prevent , and 
will eo ntinue to prevent , r aising the · fa res to meet this 
situation. No general answe r can be given because in 
some imtances it may be possible to r aise fares and in 
others not. 

Again, it is Ly no means certa in that an increase in the 
r ates would in all cases yield more gross or net revenue. 

1 f the general public is to be convinced of the necessity 
for an increase of rates it mu st be shown the factors of 
expenditure, capita liza ti on and other elements whieh enter 
into t he problem. To do this would be di fficult, perhaps 
not a lways feasible. But in view of the tendency to pub
licity accounting as required by laws governing public 
service corporations, increasingly prevalen t, may we not 
ex pect that it w ill be more easy in the fu ture than it has 
been in th e past tu demonst ra te that a business is being 
done at a loss or a margin too small adequately to provide 
for depreciation and maintenance? 

RESULTS OF T HE COMPANY CONCERNED 

. \ssuming an instance in which th is is possible, will it not 
then depend upo n the partieula r case and the showing of 
net income and ma intenance which ean be made by the 
company concerned rather than on the general principles 
whi ch oug ht to govern the transporta tion rates, irrespective 
of the ultimate net results tu the company? 

It is frequ ently stated that in city passenger business, 
even in a dense populat ion, a ra te of at least 13/2 eents per 
passenger mil e should be received to provide proper com
pensation. S team ra il roads, which make suburban season 
tickets or commut ation rates frequ ent ly not exeeeding 73/2 
mills to 9 mills per passenger mile, a re prone to state that 
there is no pro fit in the business, and there is little doubt 
that th is statement can be substanti ated. They do, how
ever , oft en make lower season t icket ra tes for the longer 
distances, which is precisely contrary to the principle we 
,yould seek to establi sh of obtaining additions to our rates 
fo r the longe r ri des. Iu their case the theory underlying 
thi s rate is presumably that of inducing, by a special rate 
to the bread-winner of the fa mily, a fami ly to sett le at a 
point where they wi ll contribute materially in the course of 
a yea r by t he local fa r es which the fam ily other than 
liread-winne r pay to the revenue of the railroad. 

OVERLAPPING ZONES 

T his principle is not capable o f application to st reet rail
way fa res, and changes, it would seem, ought to be made 
ra ther in the direction of providing overlapping zones than 
by disturbing the unit of fa re. 

Obviously the fi r st and simplest method of increasing 
far es would be to secu re the abandonment of free transfer s, 
which , where the fa re is univer sal, have no logical basis 
fo r exi stence. Straight zo ne limi ts, howeve r , always create 
a f eeling of hardship in persons living near the boundary 
line of the zone who may have to pay two fares for a very 
~hor t ricle. 

I t has occurred to me that in many cities. if there could 
be a centra l zone surrounded by an outer zone. so far as 
riding across the eentra l zone is eoncerned, two fares 
might be properly demanded; that is to say, the suburban 
r ider by sueh an iner ease would pay no more than he now 
does fo r his da ily ride, but if he wished to ride from one 
outer zone across the central zone into another outer zone 
he would have to pay another fare. Such a system would 
tend to restrict the length of the rides and perhaps to bring 
them w ithin the scope of a 5-cent fare. 
MEMORANDUM BY WM. J. CLARK, MANAGER OF 

TRACTION DEPARTMENT, GENERAL 
ELECTRIC COMPANY 

So far as I can ascertain, no suecessful application has 
ever been made to Parliament by a tramway or loeal trans
portation company in the U nited K ingdom to increase its 
passenger rates above those fixed in its charter. 

During recent years there have been some change s in 
passenger fares on certai n of the Lo ndon Underground or 
similar ra ilways, which. in a few cases. have resulted in 
o'btaining increased rates on certain classes of traffie , but 
th ese have a ll been with in the maximum prescribed by the 
charte r s of these companies. 

If I recolleet aright. th e D ist r ict Underground- so called 
- whose Parl iamenta ry grants provided for three elasses of 
passenger traffic with fa res eharged according to distance, 
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has, since its electrification, succeeded in securing a slight 
.advance in fares for certain classes of it s traffic. At any 
rate, th is was done by the Metropolitan Railway Company 
in 1907, I think dating from July I of that year. The 
Metropolitan is the system which operates the Inner Circle 
-so called-in conjunction with the District Underground. 
The chairman of this company, at its annual meeting held 
p.bout Feb. I, 1908, rema rked thereon as follows: 

"The effect of the small advance in fares made in co
operation with the other London companies has increased 
the average receipts per passenger from 1.377 pence to 
1.407 pence; that is, fo r the total number carried." 

The Central London Railway commenced its operations 
in 1900 with a flat fare for ordinary passengers of 2 pence. 
Dating from July I, 1907, this rate was increased on long
haul passengers to 3 pence. It should perhaps be explained 
tha t the average rate received per passenger on thi s system 
is affected by the issuing of workmen's tickets, etc. In the 
semi-annua l report of the Board of the Central London 
Company of June 30, 1907, the following statement appears: 

"After careful observation and inquiry the director s de
cided, though with much regret, to abandon the sys tem of 
c harging a uniform fare and to adopt the increased charge 
of 3 pence for passengers traveling beyond seven or L'.ight 
stations, adhering to the fare of 2 pence fo r a ll lesser dis
tances." 

The chairman of the company, at the shareholders' meet
ing when this report was presented, remarked ''that in the 
face of the new competition ( electric buses) they ( the 
board) saw that it was impossible to charge 2 pence for 
short distances as well as for longer routes, and therefore 
they had found it necessary to alter the fares. As a result 
of the extra charge of I penny, there was a difference of 
£60 to £70 a day in the receipts, which they ( the board) 
considered satisfactory." 

At the next semi-annual meeting of the company, held 
Feb. 5, 1908, no particular reference was made to the re
sults secured from the increase in fare, but a long discus
sion occurred over the fact that there had been a large 
decrease in passenger traffic. Strange to say, however, a 
goodly portion of this decrease had occurred in workmen's 
travel upon which no inc rease in fare had been made, this 
being only I penny over the entire length of the line-ap
proximately six miles. T hi s rate is also equivalent to that 
charged for the shortest ride on the competing buses. 

The remainder of the decrease was plainly a ttributable 
to the competition from motor buses. 

At the next semi -an nual meeting of the company, held 
Feb. 4, 1909, at which the report for the half year ending 
Dec. 31, 1908, was submitted, it was stated that there had 
been an increase of 5,350,003 in the numbe r of passengers 
ca rri ed during the half yea r. the ave rage receipts per 
passenger being 2.03 pence, as compared with 2.01 pence in 
the half year ending December, 1907, the cost per passen
ger being 1.02 pence, as compared with 1.28 pence in the 
corresponding period. 

It is regretted that the semi -annual reports o f this com
pany from thi s period up to Jan. 30. 1911, throw but little 
light upon the actual result secured through advancing rates 
of fare . T hi s is fo r the fo ll owing reason: The competi 
tion from motor buses has had a more important effect on 
the traffic of a ll local London railway companies than has 
anything else, and since its fir st appearanc e in 1905 and 
1906 there have been wide differences in its severity. 

At the outset, and for a few years thereafter , a wi ld 
craze for their introduction existed and the number which 
were put in service was astounding. Then it was discov
ered that the operation of these vehicles was fa r from 
profitable; principally because of poor construction and 
design. This resulted in nearly all of those originally in
stalled being taken out of service and a r eturn to the use 
of horse vehicles. 

More recently better designed and constructed motor 

buses have been put into service and their use is increasing 
rapidly. 

It should perhaps be stated that so far as I can ascertain 
there was little objection raised by press or public to the 
increase in fares being made by the companies above men
tioned. 

MEMORANDUM BY H. G. BRADLEE, PRESIDENT 
STONE & WEBSTER MANAGEMENT 

ASSOCIATION 

Sooner or later the st reet railway companies throughout 
the country wi ll have to modify their present system of 
charges. T hey may possibly adopt a zone system similar to 
that used abroad, or some entirely different basis may be 
worked out, but it is perfectly clear that some change must 
be made eventually if the lines are to be extended further 
and further from the center of the city, which seems in_
evit able. Such a change in the basis of charge can only 
be brought about a fter the public have been educated to the 
fact that there is a limit to the dis tance which a passenger 
can be carried for 5 cents, and after they have been given, 
in a gene ral way, some information to show what this 
limit is. 

I think it is possible to show definitely in fi gures the 
distance which passengers may be carried for 5 cents with 
a reasonable profit, and I should be glad to see our com
mittee report to the convention that we have been far 
enough into the matter to beli eve that this is a possibility 
and to recommend that a new committee be appointed which 
wi ll end eavor during the next year- first, to determine a 
basis by which such calculations may be made, and second, 
to obtain, as far as possible, from a number of companies 
information which may be use ful to show either the dis
tance to which passengers may be carri ed in each of the 
prominent cities of the country, or at least enough informa
tion to throw some li ght on the average distance in such 
cities. 

\\Tith regard to the particular method which I have sug
ges ted, this is, of course, only one way of going at the 
problem, and I have no doubt that there are other ways 
nf arriving at the desired results, and very likely something 
si mpler and clearer might be wo rked out. I do think that 
it would be very helpful to the entire street railway industry 
if we cou ld place in the hands of eve ry street railway man 
in the country definit e information whi ch would enable him 
to figure out how far hi s road could afford to carry passen
g·ers for 5 cents, and it would be still more helpful if we 
could furnish him wi th simi lar information with reference 
to oth er cities which he might use in public discussion and 
in educating the particular community which he serves. 
Moreover, if a ll of the companies were working along the 
same line I think we should very shortly see a decided 
improvement in the public sentiment on this question. 
SUP PLEMENTARY MEMORANDUM BY MR. BRADLEE WITH REFER-

E NCE TO DISTANCE WHICH URBAN ELECTRIC CARS MAY 

BE OPERATED WITH P ROFIT FOR 5-CENT FARE 

If four factor s with reference to a company's business 
are known, it is possible to fi gure accurately the distance 
which cars may be operated with profit for a 5-cent fare. 
T he four items to be known are as follows: 

First-The total cost per car mile of operating expenses, 
taxes, depreciati on and obsolescence ; 

Second-The average number of 5-cent fare passengers 
carried per half round trip ; 

Third-The investment made in the company's property 
fo r each $I of gross business; 

Fourth-The percentage return on the company's invest
ment which must be earned to attract capital freely to the 
business. 

The fir st three of these items can be obtained with rea
sonable accuracy for any property; the fourth item is more 
indefinite , but may usually be determined within compara
tively narrow limits. 
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Herewith a re published two sets of curves, for one of 
which I have assumed that an average investment of $..J. is 
necessa ry for eac h $r of gross ea rnings, and in the other 
that an average investment of $5 is necessary for eac h $1 
of gross earnings. In both I have assum ed that 8 per cent 
must be ea rned on the company's investment freely to 
attract capital. 1 

<;:::onsidering the first of these sets of curves, namely, that 
based on $4 investment per $r of gross earnings, the av
erage distanc e which cars may be operated profitably may 
be figured as follows: 

Eight per cent on $4 is 32 cent s ; therefore, 32 cents must 
be set aside out of each $r of gross earnings to provide 8 
per cent on the inves tment. 

The receipt s per half trip equal the average number of 

TABLE VI.- RECEIPTS !•ER H ALF TRI P WITH DI FFERENT T OTALS OF 
P ASS ENGERS. 

Five-cent Five-cen t 
passengers Receipts passen gers R eceipts 

per on e-half pe r one-half per on e-half per one-half 
trip trip trip trip 

10 $0.50 21 $1.05 
11 .55 u 1.10 
12 .60 23 1.15 
13 .65 24 1.20 
14 .70 25 1.25 
15 .75 26 1.30 
16 .80 27 1.35 
17 .85 28 1.40 
18 .90 29 1.45 
19 .95 30 1.50 
20 1.00 

TABLE V!I.-.-\M OU NT A VA ILA BLE FO R OP ERATING E XPENSES AND TAXES 
WITH OPERATIN G R ATIO OF 68 PER CE NT. 

Amt. availab le A mt . available 
Five-cent for operating Five-cent fo r opera tin g 

passengers expenses passen gers expenses 
per one-half per one-half pe r one-half per on e-half 

trip trip trip trip 
10 $0.34 21 $0.71 
11 .37 22 .7 5 
12 .41 23 . 78 
13 .44 24 .82 
14 .48 '25 .85 
15 .5·1 26 .88 
16 .54 27 .92 
17 .58 28 .95 
18 .61 29 .99 
19 .65 30 1. 02 
20 .68 

5-cent passengers per one-half trip times 5 cents, as shown 
in Table V I. 

If 32 cents is required per $r of gross earn ings to pro
vide 8 per cent on the investment, 68 cents will remain for 
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operating expenses, taxes, depreciation and obsolescence. 
In other words, 68 per cent of the company's receipt s will 
be ava ilable for these item s. Table VII may, therefore, be 
easily derived from the preceding by taking 68 per cent 

o f the receipts per half trip as th e amount avail able for 
operating expenses, taxes, deprec iation and obsolescence 
per half trip. 

The maximum length of a half trip rn miles which can 
14 .r 8 
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be operated profitably may now be obtained by dividing the 
amount available for operating expenses, taxes, deprecia
tion and obsolescence per half trip by the operating ex
pemes, taxes, depreciation and obsolescence per car mile . 

T ABLE VIII.-BAS ED ON AN I NVESTMENT OF $4 IN THE P ROPERTY F0 11. 

EAC H $ 1 OF GROSS EARNI NGS 
Operating ex· 
penses , taxes , 
depreciation M aximum len gth in miles of h alf tri p 

an d obsolescence 10 20 
in cen ts 5-cent passenger s 5-cent passengers 

pe r car mile per one-half tri p pe r one-half t r ip 
11 3.08 6.16 
12 2.83 5. 66 
13 2.62 5. 24 
14 2.43 4.86 
15 2.26 4.5 2 
16 2.1 2 4. 24 
17 2.00 4.00 
18 1.89 3.78 
19 1.79 3.58 
20 1.70 3.40 
2 1 1.62 3.24 

wit h average of-
30 

5-cent passengers 
per on e-h alf t r ip-

9.24 
8.50 
7.85 
7.28 
6.80 
6.37 
6. 00, 
5.68. 
5.3T 
5.1 0, 
4.85 

T ABLE IX.-BASED ON AN I NVESTMENT OF $5 IN THE PROPERTY FOR EACH. 

Operat in g ex
penses, taxes, 

$1 OF GROSS EAR NIN GS. 

depreciation Max imum len gth in miles of half tri p 
and obsolescence 10 20 

in cents 5- cent passenger s 5-cen t paseengers 
per ca r mile per one-ha lf trip per one-half trip 

11 2.7 2 5.44 
12 2.50 5.00 
13 2.31 4. 62 
14 2.15 4. 30 
15 2.00 4.00 
16 1.88 3.7 6 
17 1.76 3.5 2 
18 1.67 3.34 
19 1.58 3.16 
20 1.50 3.00 
2 1 1.43 2.86 

with average of-
30 

5-cent passengers 
per one-half trip 

8.17 
7.50 
6.93 
6.44 
6.00 
5.63, 
5.29' 
5.0() 
4.74 
4.50 
4.29 

A similar calculation would give t he maximum length o f 
:1 half trip on the assumption that $5 of investment is re-
quired for each $r o f g ross earnings. 

The results of these calculations would be as shown in: 
Tables VIII and I X. 

MEMORA NDUM BY E . C. FOSTE R, NEW YORK 
Obviously, the solution o f thi s matter of fa res means as, 

well the solving o f perhaps th e most vital problem con
fronting our business, that of a return upon required in
vestment commensura te with the direct service afforded, 
the risk involved and the substantial indirec t va lue to the· 
communities served. Certainly there seems to be eve ry 
reason why an industry involving such an immense· inve~t-
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rnent, which acts as a convenience to so many of our 
people every day and during all hours of every day in each 
yea r a nd yields to its employees a much h igher rate of 
wages than the average in . many other lines, should be en
titled to earn at least as great a r eturn upon it s capital as 
other and far less important enterprises. Our association 
has heretofore been favo r ed with valuable papers on this 
subject, equally helpful discussions have resulted, and the 
fact that, so far as I know, no definite action has anywher e 
been taken to put into effect any of the remedial measures 
suggested impresses one as indicat ing the magnitude of 
the difficulties to be met with in the application of th e 
suggested plans. 

To bring about such an end, the first thought 1s the 
matter of reducing operating expenses, but there appears 
to be little opportunity to accomplish much in this direction . 
It is conceded that labor should not suffer and the best we 
can hope for in other operating items is that they will re 
main stationary. It would seem, therefore, that the prac
tica l thing to consider is the rate of fare and the length of 
ride provided fur a single far e. In order to plead our case 
successfully, it is necessary to refer to the early develop
ment of t ransporta tion lines, the evolution from stage coach 
to horse car, to cable car and fin ally to the electric car o f 
tu-day. When doing so we should not fa il to point out 
the insidious way in which the rides have lengthened and 
the errors of judgment which have been made in calculating 
opera tin g cost s and expected returns. 

EA RLY CONSTRUCTION 

Ea rly track construction consisted of rails laid and affi xed 
pe rma1;ently to a stringer running parallel with the street. 
resting on cross ties. The rails were light in weight a rni 
in size about 1¼ in. by 2¼ in .. spiked direc tly to the wooden 
stringer. T he ballast used was that which had been ex
cavated to permit of placing cross t ies and stringers, no 
a tt empt bein g made to create a more sub stant ial structure 
b1· use of g rave l. as is the case to-day. Paving, except 
i1~ the center o f a few o f the la rger cit ies, was almost un
known, and in many of the Eas tern cities, where used a t 
a ll, consisted of common fi eld stone, costing about ,~ cents 
tu ~I per yard, and stone from the ocean Leac h at a .;; li g:ht1y 
higher price. E quipment can h ardly be compared. the car~ 
and horses used in the early days r epresenting but a small 
fraction of the cost of the modern electric car. Yet even 
in those days the rate of fare establi shed was a 6-cent cash 
n1· a 5-cent ticket for a ride which averaged not more than 
1 ~/:; miles, while passengers traveling distanc es of from ~ 
to 12 miles were required to pay from 12 to 20 cents, and 
even on that basi s many of the pioneer road~ ,vcre dismal 
financial failures. 

\Vhat is co111111011h known as the horse railroad did not 
receive a great deai" of attention nor acquire much promi
nence until about the vear 1870. Bet,veen that and 1890. 
howewr. these roads ,~ere operated by men oi ability. anrl 
in the larger cities seemingly became moderate dividend 
earners . In realitv. however, they were not even th e 
financial successes · they appeared to be, because of the 
failure of the 01vners to lav aside funds out of the earnings 
to provide for replacements of wo rn-out property. Dur ing 
this period 5 cents h ad become almost universally adopted 
as the rate o f fare, but , as already stated. this was done 
without provision being made fo r replacement costs. Up 
to th is time comparatively few burdens had been imposed 
upon the railways th rough franchise gr ants. Beginning 
with the year 1884 and continuing through 1888, the adop
t ion of electricity as a motive power fo r street r ai lway car s 
was discussed and its installation begun. the road at A pple
ton. \Vis., constructed in 1886. being practically the fir st 
commercial venture w ith the new method of locomotion. 

Once begun, however, the evolution of the horse railroad 
into the elect ric railroad was extremely rapid, and the 
n ecessary equipment was soon installed on many lines at 
great expense, much of this expense being due t o the 

fact tha t the new motive fo rce was in the experimental 
stage, and the cost of much experimental work neces
sa rily was naturally borne by the railway companies in 
the rebuilding of their lines. Despite the incipient state 
of the art at this time, those in charge of the trans
portation companies did not hesti tate to ri sk the expendi
tures of enormous sums of money, to say nothing of 
possible loss of reputations fo r thi s early adoption of 
electricity, in the discarding of the old for the new traction 
fo rce, and it is probably not too much to say that, had it not 
been fo r these pioneers and the incentive thus given to the 
development o f electrical moti ve power, its applica tion to 
city and interurban transpor tat ion lines would still be an 
accomplishment of the future or, at best, have been many 
years de layed. I t is easy to reali ze how greatly this would 
have reta rded the growth and prosperity of A merican cities, 
to say nothing of the rural districts so splendidly se rved by 
the interurban r ailroads of to-day. T he great sums re
quired to rebuild the roads could not usually be raised 
through local subscriptions, or provided from ea rnings, a s 
ii has been possible to do with the comparatively small 
amounts required for horse railroads, and, as a result , the 
properties, in many instances, we re acquired by new owners 
who were in a position to command large amounts o f 
capital. 

A s was to be expec ted, many of these new owners were 
inexperienced in transportati on matters. T here were others 
among them who viewed the new venture much as a child 
does a new toy, and it was this combination of inexperience 
and enthusiasm which , to my mind, was la rgely responsible 
fo r the effort to obtain increased earn ings by the whole
sale adoption of the free transfer system. However , this 
is not the only condit ion that these condit ions created, for 
by means of glowing prospectuses the idea was soon in
stilled in the public mind tha t street railways were verit 
able gold mines in earning powe r. T hen commenced the 
placing of municipal and other burdens upon these sup
posedly prosperous ra ilway corporations ; taxes were in
creased, demands fo r better service began to pour in, higher 
rates of wages had to be paid and, w ith the rate of fare 
remaining unchanged, profits began to disappear. 

ARREST DE CLIN E I N N ET EARNINGS 

The problem now confronting us is to arrest the decline 
in net earning power and give to our ra ilway companies 
sufficient return to enable them to maintain their properties 
in fi rst-class condition, provide for replacement of worn-
0ut or obsolescen t equipment or apparatus and give to 
those interested an opportunity to r ealize a r easonably sub
stantial remuneration for capital r isked and time, physical 
and mental effort expended. All these conditions must be 
adequately cared fo r in order that the public may be satis
facto r ily served. It would seem to be necessary, in order 
to bring such a condition about , that free transfers be 
materially curta iled, that exchange tickets at an additional 
cost be subst ituted therefor, that no further extension of 
rides for one fa re be granted, that a fractional amount of 
the basic rate be charged fo r these longer rides provided, 
or the zone system adopted, that no burdens fo r maintain
ing public highways be imposed upon electric ra ilways and 
that the whole method of taxation be r evised and placed on 
a more logical and equi table basis. 

One of the questions which wi ll naturally a rise in any 
campaign having for its object the realization of an honest 
retu rn on the investment is as to what really constitutes a 
satisfactory profit. It would seem that this is a question 
that must more or less depend upon the individual case, but 
in every case there should be substantial recognition of 
the creative force responsible for the unit, of the burdens 
assumed, the risks taken and the years of early develop
ment when profi ts were unknown. In too many cases is the 
tendency displayed to ignore the rights of the man with the 
courage to blaze the way to that financial profit fqr which 
he takes the risk and without which incentive enterprise 
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would cease. Perhaps in no oth er industry is this tendency 
to grant the right to only limited return, when viewed and 
.discussed from the outside, more marked than in our own 
Jine of work. 

As justification of the necess ity for a satisfacto ry ea rn 
ing µower, we may well point to the many lin es of busi
ness which net anywhere from 15 to 30 per cent in each 

_y ear, and in demanding our permit to work for a good 
return our critics should reali ze that an electric ra ilway 
to-day is not in any sense comparable with the street rail
ways of two or three or four decades ago. The extensions, 
rehabilitation and maintenance a re fully 100 per cent more 
,costly, and the reasons fo r this a re readily seen in the 
following compari sons : 

Rails to-day weigh from 70 to 120 lb. per yard, a re laid 
upon a concrete substructure or upon ties 6 in. by 8 ft. , 
spaced 24 in. apart , rock and gravel ballasted. Rai ls in th e 
early days weighed from 30 to --1-0 lb. per yard on light 
stringers and ties with no ballast other than the previously 
e xcavated dirt. The paving requirements to-day usually 
mean granite blocks of specified dimensions, vitrified brick 
or wooden blocks, and in many cases necessitate the layin g 
o f concrete on top of the ballast to provide a base for the 
pavement. Pavement in the early years was hardly in evi 
dence. The cost of track construction to-day is from $5 
to $6 per running foot of single track, while in the early 
years $1.50 to $2 was ample. 

The differences in equipment a re still more marked, th e 
early installation consis ting of a one-horse car seating 
t welve people and a two-horse car seating twenty-two 
people, while to-day the cars in most general use seat any
w here from forty-two to sixty people; the cost of the horse 
car and horses was about $2,400 for the operation of one 
ca r, while that of the electric car and equipment of th e 
type referred to is from $5,000 to $12,000 per car. Agai n, 
co nsider the buildings for housing cars and horses, usually 
light frame structures costing certainly less th an 50 per 
cent of those of the present day, to say nothing of the ex
penditures now required for the installation of pO\ver sta
tions, overhead lines and electrical equipment. 

One mile and a half was perhaps a good average horse 
-car ride with the 6-cent cash and 5-cent ticket cha rge, as 
heretofore sta ted, and an addi tional charge for transfers 
a nd for longer rides. th e latter of which ran the cost as 
high as 12 cents. T o-clay a 20-mil e ride for 5 cents is 
not uncommon, a si tuation which has been brought abo ut 
through the increased a rea of municipalities, some of which 
l1ave been increased by more than 100 per cent, and by th e 
installation of the free transfer system by municipal re
quirement or voluntarily by the companies themselve~. 

ADVANTAGES TO THE PUBLIC 

1t is hardly necessa ry to call at tention to the advantages 
w hich have accrued to the public aside from the quick, 
ready and comfortable means of transportation provided. 
T he construction of th ese railroads has been a po,Yerf ul 
a id to the relief of congested districts by enabling th e 
population to obtain cheap homes in outly ing di stricts, thus 
p romoting sanitary and healthful conditions and, from a 
material point of view, enhancing the prosperity of 
municipalities enormously through increased taxable values 
and adding to the effici ency of the individual by affording 
him the opportunity for speedy movement in the pursuit of 
his daily toil. 

If it were possible to develop a study of the value of th e 
electric railways in this last regard, it would establi sh a 
powerful argument why th e individual should be wi lling to 
approv e plans such as a re herein suggested. Distances 
that are now traversed in from ten to twelve minutes re
fJUired fo rty- fi ve to six ty minutes in the past. This savin g 
in time reduced to a dollar and cents basis would produce 
an impressive total. 

Personally I have evidence that desirable changes could 
he brought about if th e public could be fully informed and 

would ca refully analyze the evidences we are ready to sub
mit , and the ra ilways would thus be enabled to put into 
effect plans such as have been heretofore suggested and 
which contemplate the ma terial curta ilment o f the free 
transfer: 

The substitution of exchange tickets at a fraction al cost; 
T hat no ex tension of one- fare rid es beyond those at 

present in effec t be granted ; 
That a proportional cost of the unit fare be charged as 

extensions of existing lines are constructed, or th e zone 
sys tem adopted ; 

That burdens upon the ra ilways fo r the maintenance of 
public highways be eliminated ; and 

That the present methods of taxa ti on be revised and 
placed on a more logical a nd equit able foundati on. 

HEARING ON EXPRESS PLANS OF BOSTON ELEVATED 
RAILWAY 

The Massachusetts Rai lroad Commission opened at Bos
ton 011 Nov. 24, 19r1 , the hea ring in connection with an 
app eal of the Boston E levated Railway for the right to 
carry freight and express in Boston, against the previ ous 
adverse action of the Boston City Council. Mo re than 500 
persons appeared at the offices of the commission in behalf 
of the company's petition, and the hearing had to be ad
journed to the State House. Specia l cars were run from 
Worcester and other points to Boston to enable the r es i
dents of the cities affected to be present on behalf of the 
proposed service. The arrangement s for the presentation 
of the company's case were made by Matthew C. Brush, 
assistant to the vice-president of the Boston E levated Rail
way, coun sel being represented by Arthur A. Ballantine. 

Mr. Ballanti ne opened the hearing by stating that th e 
company had brought its petition under Chapter 402, Acts 
of 1907, afte r two fruitless efforts to secure from the 
Boston City Council th e privileges of a common ca rrier of 
freight and express. The company operated a metropolitan 
system which was the key to the transportation service on 
the streets of the Boston district. The system was not 
fully taxed at all hours and places, and outside communi
t ies were demanding the economic benefit s of modern ex
press facilities. The rights desired by the company would, 
if granted, be subj ect at a ll times to the regula tion of the 
local authorities and the commission. He then called upon 
l\ fr. Brush, who, in stating the company's plans and desi res , 
sa id in part: 

"O ur company anticipates conducting this business in a 
manner similar to that in which freight and express se rvice 
is conducted in the 823 other cities and towns. One or 
more terminals will be establi shed a s near the center of 
the metropolitan district of the city as cond itions will per
mit. F rom thi s t erminal cars wi ll be operated to terminals 
in the outlying districts, over such routes and in such man
ner as will not interfere with the passenger business. T he 
company will receive and deliver baggage, express and 
freight at th e various termin als, occupying a position in 
that respect similar to that occupied by the steam railroads 
in thei r freight business, without discrimination or favor 
to any person or corporation. A ll freight or express so 
received will be transported over the rails of the company 
to outlying termina ls or to connecting routes in cars very 
simila r in design to the large passenger cars. The com
pany will transport in these ca rs a rticles in accordance with 
the schedul e on file with th e commission, such schedule in
cluding freight simi lar to that transported by express com
panies, and rest ricted to exclude, besides explosives, a ll 
a rticles and commodities the transportation of which may 
hereafter be prohibited by th e Railroad Commission. · 

"Th e company intends if the petition is granted to es tab
lish first a t erminal at Mott Street, Boston. Thi s we belie,·e 
to be a proper point at which to receive and ship goods, 
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a nd add other termina ls in accordance with the traffic de
mands. All goods wi ll be transported at a regular tariff, 
such tariff to be published and subj ect to inspection by the 
shipper and the public. 

"It is impossible to state specifically at the present time 
the exact rates to be charged, but this, we believe, will 
automatically regulate itself. The Railroad Commission 
has jurisdiction in the regulation of rates, and we should 
assume, o f course, that we would be governed by the regu
lat ions of the boa rd at any future time in th is connection. 

" W e appreciate th a t our primary duty is in the proper 
conduct of our passenger business, but we a lso beli eve that 
there is opportuni ty fo r us to act as common carrier with
out interfering with the passenge r se rvice. 

" In other cities and towns where this se rvice is in effect 
there has been no di fhc ulty as a result of interference with 
the passenger traffi c. :Moreover , the Railroad Commission 
has distinctly sta ted in previous orde rs that the exercise 
o f authority to operate freight and express cars shall in 
no way a lter or abridge the duty and obl igation of the 
company rela tive to the t ransportation o f passengers, nor 
in any way interfere w ith the conduct of passenger ser vice. 

" \Ve do not anticipate stopping freight and express cars 
on tracks in the h ighway used for passenger service fo r 
the purpose of unload ing or loadin g. A map filed with the 
board shows that in :.l assachusetts there are th ir ty-seven 
elec t ric ra il ways wi th freight and express rights in 180 
towns, and we bel ieve that Boston furni shes a prope r ter
min al fo r most of these companies to assemb le and dis
tribute merchandi se susceptible to proper transportat ion by 
thi s means." 

Bentley W. \Varren , counsel fo r the Bay State Street 
Rai lway, appeared for residents o f the company' s t errito ry, 
represent ing about woo miles of electric railway in Easte rn 
New E ng land. T he Bay Sta te Street Ra ilway operated an 
electric express service in tw enty-eight munic ipaliti es in 
Massachuse tts, and had acquired rights to conduct thi s 
business in seve nty-n ine c ities and towns o f ~I assachusetts, 
Rhode I sland and New H ampshire. All these communities 
\\ ere closely connected with Boston , and needed the service 
which the Boston E leva ted Ra ilway cou ld give. H e fi led a 
map of electric express service and grants in l\I assachu
setts which showed that \Vorcester and Boston were the 
only la rge cities which broke th e chain of complete service 
across th e State in both directions. H e filed with the boa rd 
petitions from sixty-five boa rds o f a lde rmen an<l select
men urging the commission to grant the petition, and pre
sented letters from twenty- two municipa l officials test ify
in g to the benefits of t he ex isting se rvice. 

Sever a l hours were then devoted to the presentation of 
cumulatiYe testimony on behalf of the petition by municipal 
au thoriti es, officers of boards of trade, trustees of publ ic 
instituti ons, state legislators and prominent ci tizens. A. E. 
Paddock, Rhode I sland Company, Providence, outlined the 
characte r of service per fo rmed by the trolley electric or 
gani za ti on in his di strict , and C. V. \ Voocl, traffic manager 
o f the street ra ilways centering at Springfi eld, spoke briefly 
of the feas ibility of handling trolley express business with
out interfe r ing with passenger t ra ffic , the advantages of 
loca ting terminals in side stree ts, and the policy of let ting 
others per fo rm the work o f collecting and delivering mer
chandise. 

\ V. M. Butler, pres ident of the Boston & \ Vorcester 
Street Rai lway, said that his company would be unable t o 
give a sat isfactory and profit ab le service so long as the 
Boston E levated Railway could not co-operate in the 
handling of freight and express traffic oYer its own system. 

A nswering seve ra l questions. l\fr. Brush said that about 
seven ca rs would be required to sta rt the business. 

HEARIN G ON N OV. 27 
At the hearin g on Nov. 27 the principal opposition 

was voiced by the Boston Expressmen' s League. In re
butta l, A. A. Ballantin e, fo r the company. analyzed the 

opposition as coming almost entirely from existing express 
interest s. He emphasized the point that petitions in favor 
of the company's project had been filed by no less than 
seventy-five municipa lities. He reiterated the point that 
the company was determin ed to preserve the quality of its 
passenger service a t all haza rds, and stated that he failed 
to see the force of the argument that the establishment of 
the service would create a monopoly, as the facilities were 
to be placed a t the disposal of everybody, including the 
expressmen themselves. It had been clearly shown that 
the people of Boston want this service. The Cost of Living 
Commission reported in favor of trolley express as a means 
of improving the conditions of living around Boston. 
Bentley .Vv. \ Varr en, counsel for the Bay State Street Rail
way Company, emphasized the absence of any opposition 
from officials of th e Boston city government. He con
tended that the creation of an express monopoly by the 
use of electric railways fo r such se rvice was a practical 
impossibi lity. Closing, he alluded to the strict control 
placed in the hands of the board, and said that if the 
schem e did not work well the commission could terminate 
its ope rat ion. 

--- -·•·•----
CHICAGO INVESTIGATION OF SMOKE ABATEMENT AND 

ELECTRIFICATION OF RAILWAY TERMINALS 

At the municipal dinner given by the Chicago Associa
tion of Commerce on the evening of Nov. 28, the first 
offici a l progress report of the Chicago Association of Com
merc e committee of investigation on smoke abatement 
and electrifica tion of railway terminals was made public. 
T hi s report, prepa red under the supervision of the chief 
enginee r fo r the committee, sketched the origin and prog
ress of the investigat ion of the subjects assigned to the 
committee. A brief history of attempts at smoke abate
ment in Chicago was gi~en , which concluded with the 1910 
report of the smoke inspector of Chic ago, in which the 
statemen t was made that there was need of a radical change 
in existin g conditions of smoke abatement, so far as the 
rai lways were concern ed. T he electrification of railway 
te rminals within the city was recommended in explicit 
fo rm by the smoke inspector. 

T he recent hi story of the agitation for railway terminal 
electrificati on in Chicago was taken up by the city authori
ties and by the Chicago A ssociation of Commerce in Octo
ber , 1909. A committee of experts appointed by the Asso
ciati on of Commerce had reported favorably on electrifica
t ion as a mechanical problem, but the experts were less 
confident as to the financial feasibility of the plan. About 
that time co-opera tion between the city administration and 
the Assoc iation o f Commerce was suggested, and the for
mat ion o f a joint committee of investigation was proposed. 
ft was understood that the railways would provide the 
funds fo r the promotion of the investigation. At a meeting 
of th e association held in September, 19w, the leading rep
resentatives of several railways declared that the elec
trific at ion of the railway terminals in Chicago would in
volve a great expense which would have to be borne by 
the comm erce of the city and that immediate electrification 
was premature. Smoke abatement, it was added, need not 
depend wholly upon electrification. A t a meeting of the 
Chic ago A ssociation of Comme rce held on March 18, 1911, 
a general committee of eighteen was appointed to investi
ga te the whole subject. This committee consisted of rep
resentatives of the city, steam railway executives and other 
citizens. Jesse Holdom was appointed chairman and Fred
erick H. Rawson sec retary. It is this committee which has 
charge of the elaborate investigation which is being con 
ducted. 

The engineer ing staff organized by this committee is as 
follows: Chief engineer, Horace G. Burt; electrical engi
neer, Hugh Pattison; terminal engineer, Louis H, Ev:ans: 
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mechanical enginee r, Theodore H. Curti s; consulting elec
trical engin ee rs, Gibbs & Hill, New York ; consulting me
chanical enginee r , George R. H enderson, Philadelphia ; 
assistant engineer, J ames vValker ; editor for th e eng ineers' 
staff, Benjamin C. Burt. H eadquarters are mainta ined in 
the People 's Gas Building, Chicago. 

The scope of th e investiga tion includes: ( 1) A detenni
nation as to the necessity of changing the motive powe r of 
steam railways to electric or other power; ( 2) the me
chanical or technical fe asibility of such a change; ( 3) th e 
financial practicability o f such a change. In th e scope of 
the investigation as to th e necessity o f changing the motive 
power of steam roads to electric or oth er powe r a re em
braced the followin g heads : (1) safety, ( 2 ) health, 
(3) comfort and conveni ence, ( 4 ) loss and damage. Un
der each of th ese heads are included the subdivisions 
"passengers," "employees," and " th e public. " E ach of 
these subdivi sions is in turn subdivided. 

One featur e of the investiga ti on is th e collection of 
information on yard locomoti ves, freight tra in s, freight 
transfer trains, passenger transfe r tra in s and passenger 
trains operating within the city and in and out of th e city. 
Much of the attention of th e engineering sta ff so far has 
been devoted to th e smoke-abatement porti~n of the prob
lem, and much information has been collect ed on th e sub
ject. A definite conclusion has been reach ed in relati on to 
the use of coke as locomotive fu el, and it has been decided 
to eliminate coke entirely from furth er consideration. 

Such subj ects as brick a rches and stack blowers in loco
motives, as well as down-draft furnac es, steam j et s and 
under-feed stokers, have received attenti on. Va rious 
printed documents have bee n issued by the committee and 
a memorandum of maps has bee n prepared fo r th e study 
of the territory or territories covered by the investiga tion. 
Various advisory committees to the general committee have 
been formed. One of the se consi sts of motive power and 
mechanical representatives o f railways operating in Chica
go. Another consists of representatives of railway trans
portation departments who are discussing the subj ect of 
the proper form s to be used in providing reports of termi
nal train movements. 

In eoneluding its progress report , the Chicago Associa
tion of Commerce committee of investigation on smoke 
abatement and electrification of ra ilway terminals says that 
the investigation up to Nov. 24, 19 11 , has been chiefly occu
pied with the subj ect of locomotive smoke abat ement. 
Nevertheless, the subj ect of the electrification of termin als 
has been kept constantly in view, and a beginning has been 
made in the consideration of it. Much time and att ention 
have been given to developing the means of collecting data 
and information as to present phys ica l and operating con
ditions. It is expected that in th e course of the next few 
months progress will be made in th e study of electrification. 
The report concludes: 

"In proportion as it has prog ressed, th e problems pre
senting themselves for solution have ra ther increased than 
diminished in number , and it is suffici ently clear , eve n at 
the prese nt stage, that fo r the accomplishment of definite 
and valuable results much labor and considerable time will 
be required. The task imposed upon the committee proves 
to be one that is rather spec ia l, even unique, in scope and 
eharaeter , and while much may be lea rn ed from what has 
already been accomplished in va rious lines, ye t very mueh 
will have to be done . for the fir st time. A nd it is con
fidently hoped, and even beli eved, tha t if that which has 
to be done is well done th e results will be of interest and 
valu e not only for the present time and place but fo r oth er 
times and places as wel1. " 

---·♦·----

Belgrade is th e only town in Se rvia which has tram
ways. A ll the lines, aggregating 19 miles , a re operate d 
by electricity. The tramways a re owned by a Belgian com
pany, which has a conc ess ion for forty-nine yea rs. 

PROGRESS IN ME fROPOLITAN AND THIRD A VENUE 
REORGANIZATIONS 

A statem ent was issued on Nov. 28 by Guy E. T ripp , 
chai rman of th e joint commi tt ee of bondholders of the 
Metropolitan Street Ra ilway of New Yo rk, giving a sum
ma ry of the fi na l plan of reorganization. T he Interbor 
uugh-Metropolitan Company, owner o f a majority of the 
s tock , has decided to accept the plan , wh ich provides for 
an assessment of $12.90 per sha re. T he ori gina l plan pro
vided fo r an assessment of $ 17.67 per sha re. 

An abst ract of Mr. T ripp's sta tement fo llows: 
"The fi na l plan of reo rganizat ion provides for an assess

ment of $12.90 per sha re on th e $52,000,000 stock of t he 
Met ropolitan Stree t Rai lway and th e $600,000 of stock of 
the Central Crosstown Rail way; the $4,000,000 of improve
ment notes of th e l\I et ropoli tan Street Rai lway not in the 
hands of the. receivers uf th e N ew Yo rk City Rai lway are 
a lso g iven th e opportun ity to pa rticipate on the payment 
of $ 129 fo r each $1,000 face value of notes. For this pay
ment the stockholders and noteholdcrs wi ll receive for 
each sha re o f old stock a t $ roo pa r value and each $ 100 
face value of notes the fo llowing securities: $8.83 in new 
4 per cent mortgage bonds, $5.30 in new adj ustment bonds, 
$30.91 in new stock. 

"There has been no change in the character or amount of 
sec urities offe red to depositing bondholde rs. T he tota l 
amount o f securiti es th a t w ill be outstanding aga inst the 
new company is $97,655,500, a r eduction of nea rly 
$42,000,000. 

' 'T he 5 per cent bonds will rece ive, as under the or igin a l 
plan , 50 per cent in new 4 per cent bond s and par in adj ust
ment bonds. T hi s includes accrued interest. 

"The 4 per cent bonds r eceive as fo rm erly 75 per ce nt 
in new adjustm ent bonds and 25 per cent in new 4 per cent 
bonds. Thi s also cove rs accru ed interest. 

' 'The tort cla imants a re still given roo per cent of th eir 
claims in new adju stment bonds and 50 per cent in 4 per 
ce nt bonds, thu s giving them the same allotment of secur i
ties "that is offe red th e 5 per cent bonds. 

''The amount of money to be ra ised is substa ntia lly 
$7,300,000. -

" J believe th e committees have succeeded in worki ng out 
a plan which does justice to th e property it self as we11 as 
to the public interes ts. I t keeps down capita li zati on and 
fixed charges to th e minimum and at the same time g ives 
the utmost considerat ion consiste nt with conservatism and 
clue regard fo r th e lessons of th e past to th e bondholders." 

THIRD AVE N UE RA I LROAD 

J ames N. \ i\T allace, chairman of the bondholders ' com
mittee of the T hird Avenue Rai lroad of New York, has 
published a sta tement of "fact s as to capitali zation and 
valua tion of prope rty." T he ex istin g cap italization of th e 
old company to be reacljustecl is as fo llows: Capi tal stock 
issued a t par fo r eash , $15,995,800 ; consolidat ed mortgage 
4 per cent bonds " issued fo r fu lly 99 per ce nt of fac e value 
in 1900-03 in connection with elect r ification of road and 
subsidiary lines," $37,560,000; r eceiver' s cert ific ates issued 
a t pa r, $2,500,000; tota l, $56,055,800. The underlying issue 
of $500,000 of fir st mo rtgage 5 per cent bonds outstanding 
is not affected by the reorganization. 

In addition most of the net ea rnin gs si nce the appoint
ment of th e receiver in J anuary, r90S, have been expended 
on the property. T o th e above there are added accrued 
interest on th e 4 per cent bonds to J an. l , r91 0, $4,324,680: 
ancl new cash , to be added by stockholders after deduction 
of rece iver 's cer ti ficates, $4,700,000 ; maki ng a tota l of 
$65 ,080,480, T he plan of reorga nizat ion provides fo r th e 
issue of the fo llowi ng : Refu ndin g 4 per cent bonds, 
$ 15,790,000; adj ustment income bonds, $22,536,000 ; stock. 
$16,590,000; to tal, $54,916,000. T he statement then adds: 

"The di vi dends on th e stock since 1864 have averaged 
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only 5.2 per cent and during the past twenty years have 
averaged less than 2 per cent. Most of the capital 
($8,995,800) has been contributed in cash since 1895, and 
the dividends thereon from 1895 to 1907 aver.aged 3. 18 per 
cent and have been nothing since 1907. The consolidated 
bondholders have received no interest since the July 1, 
1907, coupon. 

"The capital expenditures made by the Third Avenue 
Railroad, as shown by its unimpeached books of account 
and sworn reports, including expenditures by the receiver 
and current assets and cash in hi s hands Feb. 28, 19rn, 
were proved to have been $68,954,593, or more than 
$9,000,000 in excess of the proposed new capitalization and 
outstanding first mortgage bonds. To the figures of F eb. 
28, 19rn, should be added accumulated net earnings for 
nearly two years. 

"The cost of reproducing or duplicati ng the propert ies 
of the T hird Avenu e Railroad System was shown by com
petent evidence to be over $58,000,000, without any a llow
ance whatever for the value of the franchises ( which 
could not be now duplicated on as favorable terms) or for 
the value of the propei ty as a completed sys tem and going 
concern. 

"The uncontradicted proof in the proceedings before the 
commission showed that the actual depreciation did not 
exceed $2,500,000 ( the greatn part of which has al ready 
been made up by the receiver), but the commission allowed 
for theoretical depreciation the sum of $II ,807,691. 

"The net earnings of the Third Avenue system since 
July 1, 1908, after deducting interest on underlying securi
t ies and taxes, have been as follows: Year ending June 30, 
1909, $1,353,928; year ending June 30, 1910, $1,871,385; 
year ending June 30, 1911, $2,123,670." 

The committee of bondholders of the Third Avenue 
Rai lroad has instructed its counsel, \Villiam D. Guthrie, to 
ca rry out the reorganization plan in accordance with the 
dec ree of the Court of Appeals, and, if possible, to make 
the plan effective before J an. 1, 1912. 

It is understood that, in view of the decision of the 
Court of Appeals and the interpretat ion of the p~blic 
se rvice commissions law which this involves, the N~w 
Yo rk Public Se rvice Commission, First District, will ask 
for an amendment of the law at the fo r thcoming session of 
the Legislature. 

-----·•··- - - -
INDEPENDENT MOTOR CARS IN GERMANY 

T he fo llowing in fo rmation in regard to the use of stor
age battery and gasoline-electric motor ca rs fo r trunk line 
se rvi ce in Germany is taken from a chapter on that sub
iect in ' 'Das Deutsche Eisenbahnwesen der Gegenwart," a 
t\\ o-,·olurne book just published in Derlin. 

Tests with storage battery passenger cars for trunk line 
se n ·ice have been conducted in Germany since 1894. In 
the earlier cars the batteries were carried under the seats. 
"·here they were hard to get at, where they required a 
rather inconvenient form of seat and where they interfered 
" ·ith the heating. There was also some trouble from gas 
from the batteries. In late r cars the batteri es are carried 
in a low cab which projects beyond each end of the car. 
~'l ost cars have series motors. but shunt moto rs were put in 
,;e rvice in 1907 on the Limburg line and gave such satis
fa ctory service that five cars of similar equipment were 
placed in operation early in 1911. The purpose of using 
shunt motors, of course, is to avoid resistance losses and to 
return energy to the batteries on down grades. 

The P russian Railways have built ninety-seven accumu
lator cars since 1907 and plan to have thirty-three more 
in service by the end of 191 I. These cars ar e of the twin
unit or articulated type. Each half has three axles and 
the entire unit is 84 ft. long over all, including the buffers. 
Each half-car body. not inclusive of the battery cab which 

is at the end of the car, is 25.4 ft. long. Two of the three 
axles a rc placed under the storage battery cab about 5 ft . 
apart and the driving axle of each half is 25 ft. from the 
nearest front axle. The entire car has seats for eighty-two 
passengers and standing room for twenty-four others. The 
cars are lighted electrically and are heated by means of 
briquette stoves placed under the seats. 

The metal fram ework of the battery chamber is lead
covered to prevent corrosion from fumes. Each chamber 
contains eighty-four cells, making a total of 168 cells per 
twin-motor car. Each battery has a capacity of 368 amp
hours when discharging 180 amp. T his capacity is equiva
lent to a run of 62 miles on level track at a speed of 37.2 
m.p.h. The current consumption is about 28.8 watt-hours 
to 32 watt-hours per ton mile. T he greatest permissible 
current may vary from 160 to 200 amp. About 400 amp
hours are required to recharge the battery after it has been 
fu lly di scharged. 

The series equipments consist of two 85-hp motors , 
whereas two II5-hp motors are requi red for the shunt 
equipment. The controller has a deadman's handle where
by the ci rcuit is broken and the emergency brakes ap
plied in two seconds. The lamps are of the So-volt tan
talum type and of 25 cp each. All circuits are carried in 
asbestos cables. 

The total weight of a twin car is 60 metric tons, and its 
cost is $20,000. During 1909 the average performance of 
each battery on these lines was 24,346 miles, and in one 
district an average of 31,760 miles was obtained. The ex
penses for operation and maintenance including interest 
on the investment were about 19 cents per motor car mile. 
3.6 cents per mile being allowed for the maintenance and 
renewal of batteries. T he battery manufacturer guaran
tees to have experts at all installa tions to show the em
ployees how to maintain and charge the batteries in the 
best ma1111er. An expert takes charge of no more than ten 
ca r s and four charging plants. The compensation of the 
battery company is on a mileage basis. It receives 3.6 
cents for eve ry mile made by the twin cars under their 
own power and 1.2 cents per mile for the mileage of trail 
car s. T hese figu res ar e based on an average mileage of 
18,600 miles per car per annum. If this figure is not at
tained. the user pays o.6 cent for eve ry missing motor car 
mile. T he manufacturer agrees to deliver all materials for 
replacement, including acid and disti lled water, etc., and 
owns a ll scrap. T he railway company makes no charge 
to the battery company for hauling these materials to their 
point of use. This contract has proved very satisfactory 
to both part ies. The batteries of the twin car run on the 
average about 43,400 miles before they require to be 
cleaned for good results. 

Experiments with gasoline and gasoline-electric cars have 
also been undertaken in Germany because the economical 
employment of storage battery cars is thought to be limited 
largely to lines which radiate from large cities where cheap 
electrical energy is available. T he maximum economical 
distance from the charging station is placed at 31 miles. 
T he \ Vi.i rttemburg State Railways now have four Daimler 
cars in service, while the Prussian-Hessian State Railways 
wi ll haYe in service by the end of this year twenty gaso
line-electri c cars. These cars are 68 ft. in length with a 
cab at one end for the gasoline-elect ric machinery. The 
car accommodates ninety-five seated and standing passen
ge rs. The gasoline engine has six cylinders and is started 
by compressed air. The electrical equipment included a 
d.c. 90-kw, 650-volt generator and exciter, the latter being 
used also for lighting. The total hourly capacity of the 
series motors is 82 hp. At a 100-hp load the gasoline en
gine requires about o.8 gal. of gasoline per hour. About 
two-thirds of this quantity is used in average operation. 
The cooling water of the engine is used for heating the 
car. The total weight of a complete car is 54 tons and its 
cost is about $14,600. 
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EXECUTIVE COMMITTEE MEETING OF TRANSPORTATION 
& TRAFFIC ASSOCIATION 

_ \ meeting of the ex ecuti ve committ ee of the , \111 eric a11 
E lectric Rai lway Transporta tion & Traffie Assoeia tion was 
held at th e headquarters of the association in N ew York 
on Monday, N ov. 27. Those present were: P resident, J. 
N. S hannahan, New York ; W . 0 . W ood, New Y ork ; J. 
Stanley Moore, Sy raeuse, N. Y. ; C. B. Buchanan, R ieh
mond, V a.; D ana S tevens, Cineinnati , Ohio; I-I. E . 
Reynolds, Boston, Mass.; I-I . \ V. F uller, Chicago, Ill. ; A. 
Gaboury, Montreal, and I-I. A. N icholl, Ande rson, Ind. 

T he first order of business was a discussion o f the reso
lution to dispense with the reading of pape rs in open meet
ing as presented at the last convention by \ V. B. Rockwell , 
manager Eastern Penn sylvania Rai lways, Pottsville, P a. 
I n aecordanee ,v1th a motion made by J\fr. S tevens, the 
committee deeided to adopt this plan so far as long reports 
a re eoneerned. A t future meetings the chairman of eaeh 
committee which has a long report will be instrueted to 
prepare and read at the eonvention an abst rac t of hi s 
report instead of the full report. T he commit tee a lso de
cided that th e secreta ry will call the attention of city and 
interurban roads to those pape rs and reports whieh are 
of particula r interest to eaeh elass. 

COMMITTEE ASSIGNMENTS 
The exeeuive eommittee then proeeeded to indicate th e 

lines whieh should be followed by th e various committee~ 
appointed by th e president. T he fir st subj ect was ' 'City 
Rules." It was sugges ted th at a furth er elabora t ion o f the 
prepayment ea r rules would be advisable. Upon motion of 
Mr. Buehanan, it was decided to arrange for a j oin t meet
ing of the eommittees on eity and interurban ru les, prefer 
ably before the annual meeting in J anuary, to harmonize 
ineonsisteneies in the present city and interurban eodes. 
T he ehairmen of both eommittees will a lso be asked to 
make a joint inquiry into a ll laws and public ut ili ty com
mission rulings to learn wheth er any of them eonflict wi th 
regulations . in the two codes. 

U pon motion of Mr. N icholl , the inte rurban rules com
mittee will be asked to systemati ze term s and to endeavor 
to work together with the A meriean Railway Assoeiation 
in the eontemplated revision of that portion of the steam 
assoeiation 's code whieh is applicable to joint steam and 
electrie operation. This eommittee will a lso be asked to 
prepare rules on bloek signal opera ti on. con fe r r ing, if 
neeessary, with the block signal committee of the E ngi 
neering Associa tion. P resident McCarter. of the A meri 
can Associa tion . will be asked to sign a letter prepared by 
the city and interurban r ules eommittees, inquiring of 
member eompanics wheth er they have adopted the eodes. 
and, if not , the reasons ther efor. 

U pon motion by M r. N ieholl , a resolution was adopted 
that it would be des irable to have not less than 50 per cent _ 
of th e members of the committees on city and interurban 
rules reappointed from year to yea r. It \\"as fe lt th at thi :c; 
practice would eliminate a great deal of the preliminary 
work whieh now has to be clone by new members beeause 
of their unfamilia rity with th e reasons which led to th e 
conelusions of earlier committees. 

The committee on the training of transportation em· 
ployces will be asked to consider meth ods of en gaging 
employees between the periods of their applieation and 
their aeceptance, th e training of interurban employees, 
fo rms for permanent reeords of employees, minimum break
ing-in pe riod fo r both city and interurban men, uni form 
records for use during the breaking-in period, regulati ons 
affeeting the employment of trainmen, and merit and de
merit systems.. This eommittee will a lso be reques ted to 
arrange a meeting w ith representatives o f the Cla im 
A gents' Assoeiation to di seuss problems of mutual interest. 

In out lining the work fo r the committee on express and 

fr eight traffic, l\I r. Reynolds suggested that it could do 
much good in compi ling in formation on rates, hours . of 
service, the desirabili ty of adding piek-up and wagon de
live ry serviee, th e design of terminal lay-outs, the law s 
re latin g to the handlin g of express and freight tra ffic by 
electric ra ilways, and, in fac t, any in formati on th at would 
be of value to eompanies which contemplated entering the 
express and freight fi eld. T he data so sceurcd should be 
on fi le for reference in the seeretary 's offie e. The sce re
ta ry wi ll a lso ask the member companies what line of 
inqui ry would be of most value to them. 

1 t was suggested that the prineipa l work o f the j oint 
comm ittee on express and freight aecounting should be a 
study of the ton-mile basis. 

I n diseu ssing the work of th e committee on passenger 
t ra ffie , :'.\fr. Moore sa id tha t previous committees had thor
oughly cm·ered the promotion of summ er traffie th rough 
parks and the like. T here was still much to do, however , 
in other lines, sueh as ehartcrcd-ca r ra tes, pa r lor ear s, 
ehair cars, win ter resorts, the handling of fo reign ea rs 
and int erline tourist business. 

Al r . N icholl said tha t ;·cce ntly some travelers from San 
F r ancisco had purchased in their hom e city a eombination 
t icket which included transpor tation over electric lines in 
Indiana. 

.:\ Ir. Reynolds referred to the exhibit whieh hi s company 
had made at the N ew E ngland Produets E x position as 
dese ribed in the ELECTRIC RAILWAY JoURNAL of Oct. 2 1 , 

1911 , page 906. T his di splay of the produets along the lines 
of his eompany and the listing of land available fo r faet or_y 
and other purposes had brot1ght more than 2000 inquiries. 

Mr. Buchanan had found it a good th ing to sell mileage 
books ,,hich were not restrieted to one person. 

T he suggest ion was made that more through business 
migh t be obta ined by increasing the number of '· limited" ' 
cars. l\Ir. l\Ioore saicl that it was desirable to edueate the 
public to the advantage of these ea rs having but one 
or at most a very few stopping poin ts in eve ry town along 
the route instead of making many stops. 

M r . F uller a lluded briefl y to the burden which many 
street ra ilway s mu st carry. in cities where the working 
hours of a lm ost a ll of the faeto ries are a like. In \ Vashing
ton. for instance, he had been asked for a rush-hour service 
which \Y ould have given many of the ea rs only one load a 
day. It was desi rable. therefore, that la rge employers of 
labor should be preva iled upon to change th eir labor 
sehedul e so that the tra ffi c load would be spread over a 
longe r period. 

::\1r. F uller a lso suggested that the committee prepare 
standard defini t ion s of such term s as di spateher , ca r starter. 
rlay car , trip eard, etc. U pon moti on of M r. Bueh anan, it 
was deeided to have the president appoint a eommittee of 
three to standa rdi ze the t erms used by the transportati on 
departmen t. 

T he eommittee on seheclul es and t imetables wi ll be asked 
to eonsider sueh qu estion as rul es as to mi sses, ea rhouse 
records boards showing seniority and working lists, meth
ods of keeping the time of tra inmen, fo rms of detention 
reports, meal time and layove r time, desirabili ty of showing 
t rippe rs and ext ras on the regula r sehedule and the opera
tion of t ra ins aceording to classifi cation. 

I t was ;ll so th e sense of the eommittec that a working 
t imetable shoul d includ e the speed limits permitted in the 
va rious municipa lities , a li st of surgeons and a li st of stop 
numb ers and the di stanc es between them. I t was poin ted 
out by Mr. \ Vood, however, that it would be dangerous to 
include extrac ts from the ru le book, as thi s mi ght create 
the impression among the t ra inmen tha t the other ru les 
were of less importanee. 

U pon mot ion of Mr. N iehol l, the president was requested 
to appoint a eommittee of three to ,,·ork with a like com
mittee of th ree from th e E ngineering Assoeiation to repor t 
on multiple-unit train operation. 
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T here we re no additional in structions for th e committee 
on block signals. 

T he fin a l business was the adoption of a motion made by 
M r. Stevens tha t a committee o f three be appointed to 
study the merits and demerit s of the car mile, car hour, 
seat mile and other traffic units and determine their value 
as un its of comparison of op_e ra ting results on different 
properit ies. 

T he meetin g was then adj ourn ed. 
----♦·-----

HEARING BY MASSACHUSETTS COMMISSION ON FENDERS 

T he lVIassachusetts Ra il road Commission gave a public 
heari ng at Boston on Kov. 28 in accordance with Chap. 74 

of the Act s of 191 r, which requires the boa rd to investigate 
the equipment of st reet cars with fe nders and wheel gua rds 
and to repo rt upon the subj ect to the next Legis latur e. T he 
hearing fo llowed various tests of the working of typica l 
fe nders on a track at N ewtonvi lle, Mass., as desc ribed on 
page 9 19 of the issue of this paper for Oct. 21, 1911. l\fany 
officers of th e larger st reet raihvay systems in eastern 
Massachusetts were present, and the consensus of opinion 
as presented to th e commission was that the modern fende r 
and wheel guard cannot a tt ai n the maximum usefulness 
unti l the pa vin g ancl st reet conditions at the top of the rail 
a re much imp roved. 

President \V. A. Bancroft. of the Boston E levated Rail 
way Company, said that his attenti on had been at trac ted to 
the fe nder quest ion about seven yea rs ago by a cablegram 
received Ly him w hen un a E uropean trip , requesting him 
to visit Liverpool, E ng., at the suggestion o f the commis
sion, to investigate the use of protective devices in t hat 
ci ty. H e became convinced that for Liverpool condition ,, 
the problem had been as nearly solved as possible, a lthough 
it appeared that no fender could completely prevent the 
resu lts of acc identa l contact with a moving car. The 
majority of injuri es seemed to occur at the side of the 
car ra th er than at the ends. The good results at Liverpool 
were in la rge measu re due to the smooth paYement , which 
permitted th e carrying uf the wheel gua rd within about 
2½ in. of the ra il. Liverpool had never had a human 
being pinned beneath a car since th e present type of wheel 
guards was adopted. In Boston it was not feasible to carry 
a ny fend er close to the rail, on account of the ir regu la rity 
o f the pavement. Gen. Bancroft said that 291 surface 
cars would soon be fully equipped with fende rs designed 
by H. L. Libby, of the company. T hese cars were of th e 
prepayment type, and ,verc also equ ipped \\'ith two wheel 
guards surrounding the trucks. In the Newton vi lle tests 
the dummy ,vas in no case pinned beneath the car but was 
push ed a lon '.; or deflected by the guard. the protective equ ip
ment being lowe r than was possible in Boston on account 
of the smooth roadway upon which the track was la id. 
T he Boston E levated company had invested nearly $5,000,-

000 in stree ts and paving between and adjacent to tracks, 
and intended to improve thi s construction so that the 
guards and fenders might be carried lower. This work 
could not be done all at once, however. Temporary cross
overs and ca rhouse transfer tables militated against carry
ing fende rs as low as was desirable from the protective 
point of view. The company was keenly int erested in th e 
fender problem, but the result of its studies and experi
ment s indicated that the best which could be done was to 
prevent human beings from being pinned under the equip
ment of a car. On a smooth track, using both fend ers and 
wheel guards. the company could generally be sure of 
pushing the individual off the t rack, but the weight and 
speed of modern rolling stock made the momentum of the 
blow inevitably dangerous. 

R. S. Goff, general manager of the Bay Stat e Street 
Railway Company. concurred \\·ith Gen. Bancrof t. On the 
lines of this company, which include many mil es of subur-

ban and country trackage, life guards mu st be carried from 
4 to 4½ in. above the rail, on account of the uneven road
way. Mr. Goff cited the bad effects of frost on track 
surface, and stated that in his opinion no fender fully met 
the conditions of service now existing. 

President C. Q. Richmond, of the Berkshire Street Rail
way, Pittsfield , cited the difficulties of maintaining satisfac
tory f ender height s in western Massachusetts, where the 
weather conditions w ere even more severe than around 
Boston. E. P . Shaw, Jr., general superintendent Boston & 
\ Vorcester Street Railway, stated that his company used 
th e Pfingst f ender, the elevation being about IO to 12 in. 
above the ra il. H e was opposed to the drop type of 
fender. Gen. Bancroft called attention to the fact that the 
wheel gua rd facilitated plowing snow. Replying to an 
inquiry , he s tated that while the use of a guard might 
sli ghtly de lay getting at trucks and equipment in case of 
t roubl e, th e benefit s outweighed the disadvantages. E. S. 
\ Vilde, general manage r U nion Street Railway Company, 
New Bedford, sa id that a minimum h eight of 4½ in. was 
necessi tated in fender practice on his road, on account of 
plank crossings. J ohn H. Carter, Boston, also spoke in 
criticism of the drop type of fender. The board took the 
subjec t under advisement. 

----·♦·-----

TRANSFER ORDER TO BE ISSUED IN NEW YORK 

T he P ublic Service Commission of the First District of 
Ne w York has in structed the counsel of the commission to 
draw up a fo rmal order directing the street railways in 
Manhattan and the Bronx to restore free transfers at 151 

points in add ition to about 16 0 points in the two boroughs 
at which transfe rs a re n ow exchanged between different 
routes unde r the sa me management. The additional points 
to be establi shed under the order will include points at 
which the routes of compani es under separate managements 
intersect. I t is expected that th e companies will appeal to 
the courts in case thi s order is issued. Douglas Robinson, 
receive r of the l\Ie t ropolitan Street R ailway, and F. W. 
\Vhitridge, rec eiver of the T hird Avenue Railroad, when 
interviewed, are sa id to have re fu sed to comment on the 
proposed action of the commission, saying that the subject 
was a matter to be considered by the reorganization com
mittees. Guy E. T ripp, cha irman of the committee of 
bondholders of the Metropolitan S tree t Railway, is, how
eve r , reported to have said that the Metropolitan Street 
Railway will probably contest the proposed order. George 
\V. Linch, receiver of the Second A venue Railroad and 
the Central Park, North & East River Railroad, refused to 
be quoted. 

The hea rings befor e the commission were long drawn 
out and have been reported in the E LECTRIC RAILWAY 
JOURNAL. It is quite poss ible that the commission antici
pated that the case would go to the courts if in favor of 
transfers, because it exercised g rea t care in rulings on the 
tes timony which was submitted and in the admission of 
eYidence, rea li zing that the courts might hold that it had 
prejudiced the ca ee. 

~---•~•e•----

The extension of th e Central L ondon Railway, London,. 
Eng., from the Bank to Broad Street and Liverpool Street 
is expected to be ready for traffic in June, 1912. Five hun
dred trains a day will use the new station, which will be 
provided wi th an escalator platform between the two sta
tions. Twenty-six minutes will be allowed for the full 
jou rney between Vv ood Lane and the new eastern terminus. 
T he half mile of double tunneling will cost $564,000, this 
sum also including the purchase of certain property which 
will enable a w idening of the street to be effected by the 
civic authoriti es. A bout 180,000 persons leave Liverpool 
Street Station in a day and 70,000 depart from · Broad 
Street. 
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THE SULZER STEAM TURBINE 

The result o f balaneing the advantages and di sadvantages 
of impulse and reaction turbines has been th e so-ealled 
"eombination turbin ~•• whieh was first sueeessfully intro
dueed in 1904 by S ul ze r Brothers, \Vinterthur, Switze rland. 
In thi s sys tem th e high -pressure pa rt of a reaetion turbine 
is replaeed by a single impul se wheel, in whieh the greater 
part of th e drop of temperature is eonverted into kin etie 
energy, so that only slight drops and low temperatures fa ll 
to the sha re of th e low-p ressure stages. T he inte rmediate 
diaphragms, with th ei r paekings, whi eh a re mo st trouble
some in working, are di spensed wi th , the over-all leng th is 
rendered short , the weight is g reatly reduced, th e shaft is 
very rigid and the axia l thru st is small. T he design is in
tended to in sure g rea t eeonomy o f steam , absenee of anv 

Fig. I-Cross-Section of 10,000-hp Combination Turbine 

risk in applying high degrees of superheating, littl e axia l 
thrust and hi gh effieien ey. In bri ef, thi s turbine eonsists 
of an impulse turbin e with partial admission as the high 
pressure stage and a reaetion turbine with full admi ssion 
as the low-pressure stage. The following is a detai led de
seription of th e latest type of Sul ze r turbine : 

Fig. I is a longi tudina l ~eeti on and Fig. 2 shows a 

DET/\ILS 

T he seetions of the cast-iron casing L (Fig. 1). con
~tituting th e upper end and the lower half respeetively, are 
permanently joined by ~e rews at the vertiea l flange s so 
that to cpen tl~e turbin e it is un l:v neees"ary to un serew the 

... 

'r G 

rcLJ ~ F 
I 

Fig. 3-End Cross-Section of 10,000-hp Turbine, Showing 
Oil-Pressure System 

hori zontal flanges. The easing is supported on the base
pl ate a t three points; tha t is, by one pedestal O (Fig. 1) , 
at th e high-pressure end., and two at the sides of the ex
haust neck, arranged to slide in speeial guides so as to 
fo ll ow the expansion of the easin g by hea t. In view of the 
high temperatures th e nozzle chamber K ( Fig. 3) is made 
independ ent as a ~eparate steel casting ,;erewed on to the 

Fi g. 2-Turbo-Generator Set of 10,000-hp Capacity 

10,000-hp turbo-generator. Fig. 3 shows the construction 
and the conneeti on of the various regul at ing organs of th e 
turbine, wherein the parts seen from the front of th e tur
bine are cut in a vertical plane. The letter s in Figs. r and 
3 refer to the table on page I I 71. 

turbin e easing. The nozzle segment s are maehi ne-e ut out 
of solid metal. 

T he shaft or rotor B (Fig. I) consists of a ho llow steel 
drum, machined in side and out , with solid, poli shed shaft
end s joined to th e rotor by flan ges. 
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T he fa stening of the blades (Fig. 4) is done without 
r iveting or calking and therefore does not call for skilled 
workmen. A ridge on the concave side of the drop-forged 
distance block corresponding to a notch in the back of the 
blade firmly secures the la tter. The high-temperature 

pie collar thrust bearing and in the larger sizes by an oil
balancing disk C ( Fig. I). The oil is delivered by a spe
cial pump into the space between the thrust-balancing disk 
and the thrust-block. Thence it escapes through the annu
lar slot at the periphery of the disk, which is narrowed in 

proportion as the axial thrust increases, thus auto
matically regulating the oil pressure. 

THE OIL- PRESSURE SYSTEM 

T he most characteristic feature of the turbine is 
the oil-pressure system ( Fig. 3). Oil is used not 
only for the lubrication of the bearings, but part of 
it serves to operate all the controlling and safety 
mechanism of the turbine, namely, governor N , servo
motor P , speed-changing device TV, overload valves 
H

0
• H ,. emergency governor R, thrust-balancing disk, 

F igs. 4 and 5-Blade Fastening and Shaft Packing 

blades are made of spec ial ;, tee! am] the low-temperature 
blade s of special bronze. 

Seamless rolled shroud rings are shrunk on around the 
blades of the impulse wheel A ( Fig. I), thus closing the 
steam passage on the circumference ( Fig. 4) . The cast
steel bearings D (Fig. I) are arranged to adjust them
selves automatically in true alignment with the shaft. 
Lubrication is effected by cooled oil circulated under pres
sure. The shaft packings ( Fig. 5) are frictionle ss; they 
a re not affected by longitudinal displacement of the shaft 
and require neither lubrication nor readjustment. Thev 

emergency c. tnp-1·ah e Q and change-over val ve to work 
··non-condensing... T he oil pump S, worked by the worm
driven t ransversa l sha ft , keeps the pressure of th e oil sys
te m constant at about 2 2 lb. per squa re inch. After cir
culation a ll oil is collec ted and conducted into coolers and 
filters upon whic h it is drawn up by the pump for use over 
and over again. 

T he gove rnor N consists o f a centrifugal pump-impeller 
keyed on the same t ransversal shaft as the oil pump. Th e 
additional pressure genera ted by the impeller acts upon a 
~pring-loaded piston valve and upon the servo-motor piston 

-;:::: -, ~-~!, 
'--~--~~• _,;_ , )ir ~. -----~r -- ., I 

# I 

-~ .. 

F ig. 6-Tapped Turbine with Upper Casing Removed 

consist of a large number of thin brass segments, ground 
to the diameter of the shaft and tightened up into firm 
packets with interposed segments of wider bore A spe
cially designed coupling E (Fig. 1) is employed to join the 
shaft of the turbine to that of the generator. This coupling 
is arranged to compensate differences in the position of the 
two shafts. The slight axial thrust which a r ises from the 
low-pressure side is taken up in the smalle r sizes by a sim-

which cont rols the steam admi ssion valve Any change 
of oil pressure, that is, speed of the turbine, causes a dis
placement of the spring-loaded piston valve, thus admitting 
oil to the servo-motor or relieving the same. The differ
ence of speed between full load and no load depends upon 
the law according to which the force of the spring varies. 

Rough regula tion is effected by opening or closing whole 
groups of nozzles, but fine regulation is obtained by th'rot-
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tling. In order to increase the precision of the governing 
action by eliminating the friction of rest an oscillating de
vice Z acts upon the oil system and keeps the whole column 
of oil, and all the parts connected therewith , in constant 
motion. T he speed-changing device TV can be worked by 
hand or from the switchboa rd whil e the turbine is running. 
It consists of a reduction valve, ~\dmitting oi l to the upper 
face of the sp ring-loaded piston valve of the servo-motor, 
thus supplementing more or less the force of the spring. 
By alteration of the passages of the speed-changing valve 
the turbin e speed can easily be fixed within the necessary 
limits. 

To prevent racing of the turbine there is proYided an 
emergency governor R which has its centrifugal weigh t 
arranged to form a slide-valve pi ston and which, as soon as 
the admissible speed of revolution of the turbin e is ex
ceeded by about IO per cent, relea ses the pressure of the 
oil-pressure system, whereby the main throttle valve H. 
and a second "emergency" throttle vale Q inserted be
tween the main stop valve G and the main throttle valve H, 
are closed at once. A ll these parts arc arranged to open 
only when a full oil pressure ex ists, otherwi se they are 
always closed and it is impossible to start the turbine unl ess 
the oil system is under pressure. Hence to start th e tur
bine an auxiliary oil pump is empl oyed to generate pressure 
in the oil system before starting. This pump is stopped 
as soon as the turbin e is in normal action. 

STEAM TURBINES FOR SPECIAL PURP OSES 

The Sulzer designs can be adapted fo r use a s exhaust 
turbines, mixed-pressure turbines, tapped or bleeder tur
bines and back-pressure turbines. In the exhaust turbine 
the irregular supply of steam is equalized by heat accumu
lators between the r eciprocating engine and the turbine. 
If the exhaust steam alone does not suffice, the mixed
pressure turbine is employed. This consists of two impulse 
wheels with a reaction drum behind them. Normally, the 
second impulse wheel and the reaction drum only are at 
work, but as soon as the exhaust steam fa ll s short of a 
certain pressure live steam is a utomatically admitted to the 
first impulse wheel, expanding in it down to the pressure 
of the .low-pressure steam and mixing in the second impulse 
wheel with the exhaust steam supplied from the reciprocat
ing engine. 

When some of the steam of the turbine at a stated pres
sure is required for other uses, say for boiling o.r heating. 
the turbine adapted is a tapped or "bleeder" turbine wh ich 
1s construct ed like the mixed-pressure turbine. Fig-. 6 

TABLES SHOWI NG NAMES OF P ARTS OF CoM BI NATION T u 1rnr1'E. 

A, Impulse wheel. 
B1 , B2 and B,, reaction drum. 
C, Thrust-balancing disk 
D, Beari1,gs. 
E, Elastic coupling. 
F, Live steam inl et . 
G, Main stop-valve. 
H 1, Main t l,rott le valve with yoke 

and J,(overu in e- gea r . 
H 2 and H 2, Auxiliary valve with 

yoke. 
I, Engineer's foot-plate with lever 

for dra'n-cock and change-ov er 
valve ( if any). 

K, Nozzle chamber . 
:\I, Steam exhaust bran ch. 
N, H ydraulic governor. 
0, S uoporting fee t. 
P, Oil servomotor for govern or. 
Q , Safe ty or em er ger cy stop-valve. 
R, Sa fety or emer gency governor . 
S, Oil pump for bearings. 
T, Shaft packings. 
U, T ach o'lle ter. 
W , S peed-chan ? in g- adjustment. 
Z, Oscillating device. 

shows one of these turbines at the shops and with cover 
open. A ll of the steam is ·expanded in the first impulse 
wheel clown to the pressure at which a supply of steam is 
to be tapped from the turbine and is then partly carried off 
by a supply pipe for other uses and pa rtly passed on to the 
second impulse wheel, whi le the pressure at which th e 
steam is tapped is maintained at a uniform level in case of 
va rying loads by means of a mercurial governor. When 
all of the ex haust steam of the turbine is required for other 
pu rposes the turbine used is a back-pressure turbine, which 
resembles the ordinary steam turbine in construction ex
cept that it is of shorter all-over length. If the back pres
sure ( or the pressure at which th e steam is to be carri ed 
off) is sufficiently high, the reaction turbine portion may 
even be dispensed with entirely. 

ELECTRIC SHOVEL FOR CITY TRACK TRENCH EXCAVATION 

T he United Railways Company, of St. Loui s, has obta ined 
very satisfactory result s with an electrically operated shovel 
which is used to ex cavate trenches for new and rebuil t 
track. The shovel in stall ation and the preliminary work 
leading to the determination of the most efficient methods 
of use were made under the supervi sion of Rich ard ?I[ c
Culloch , ass istant general manager. By means of the 
shovel a trench 2 1 in . deep. to accommodate ballast , t ies and 
a 9-in. rail , is excavated under city conditions a t the rate 
o f about 300 ft. o f track in ten hours. I t is expected, how
ever, that this rate of digging will be considerably exceeded 
next year after more experi ence has been had in the opera
tion of the electric shovel. Trench excavation in the sub
urbs in clay soil can be made a t a fa ster ra te. It has been 
found most economical to ro ugh out th e t rench with th e 
shovel, which leaves a smooth bottom, and then shape the 
sides of the trench with hand shovels. In thi s way the 
electric shovel is pushed fo rwa rd as fast as it can be done 
and the trimming is done by hand. \Vith three or four 
laborers the electric shovel is thus used to its full capacity. 
Track trenches may be excavated and the dirt placed on the 
adjacent pavement a t one-half the cost fo r hand labor. 

View of Shovel on Paved Street, Showing Cradle Support 
and Wide-Gage Track 

The labor cost is still less if th e street conditions permi t 
loading from th e shovel directly into car s or wagons. 

The type of shovel used is the N o. o size, manu fac tured 
bv the Thew A utomatic Shovel Cornpanv, of Lor ain, Ohio. 
It is constructed entirely of steel and has· a ¾-cu. yd. capac
ity dipper, supported by a st ructural-steel boom and oper
ated by chains and a ½-in. steel li f ting cable. T he shovel 
boom and cab are mf.j unt ed on a common base, which i~ 
supported on a steel subframe in such a way that the boom 
and the cab may be swung to either side at the will of the 
operator. The sub-carriage wheels a re connected by gea rs 
with the single 30-hp motor which opera tes the entire 
shovel. Thi s motor , th rough di ffe rent tra ins of gears and 
\V inches, not only does the digging and swings the boom 
fo r depositing the materi al a t the sicle of the track but also 
serves to propel the shovel a long the street. 

\Vh en a trench is to be du g. say in the suburbs in an 
ungraded street where the depth of the excavation will be 
3 ft. or 4 f t . deep, the truck on wh ich the shovel is mounted 
is nm on 4-ft. sections of temporary track which can be 
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moved from the rear to the front of the shovel as the work 
proceeds. As ea rli er stated , the shovel propels itself along 
these rail s under the control of the operator and is mounted 
on 27-in. flanged street-car wheels. In paved streets, how
ever, the shovel needs to be advanc ed much faster, because 
the shallow trench is more quickly excavated, and thus a 
c radle had to be devised fo r mounting th e shovel truck ove r 
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Special Truck for Automatic Shovel 

t he trench on th e tempora ry track which could li e bui lt 
somewhat in advanc e u f the wo rk. To provide ~upport fo r 
the :, hovel when digging in paved streets, ra il s a re la id on 
each side of the trench to a ro-f t. gage, lJeing placed directly 
on the pavement and held by temp ora ry spacing reds 
c lamped over th e r ai lheads. ...\ special cradle was built in 
the Unit ed Railw ays shcps to carry the elect ri c shovel truck 
on th ese ra il s a t ro-ft. gage. T he cradle is bolted to the 
truck of t he electric shove l. It is built of ro-in. channels 
r einforced at the corner .~ and ca rryin g fo ur 12-in. doubl e
flanged running w heels which support the cradle and in 
turn th e truck on th e ro-ft. gage tem pora ry trac ks. 

The position of th e elec tric shovel, its truck and th e 
c radle ove r a trench in a city st reet is illu strated 111 one o f 

conduit , was tri ed for advancing the shovel along paved 
streets, but the windlass and connecting ropes occupied so 
much of the street that this method was abandoned and the 
push car scheme was tried and found very sat isfactory. 

The push car is an old single-truck, two-motor street car 
to the axles of which have been added extensions with 
double-flanged wheels designed for the ro-ft. gage of the 
temporary shovel track. These axle extensions are bolted 
onto flanged couplings which are fa stened to the ends of 
the car axles, as shown in an accompanying illustration. 
T hree or four rai l lengths of temporary track are laid in 

Fit with Gear for 
W-H. 56 Motor. 

, ; W hee l Fit I 
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Axle for Electric Shovel Push Car 

advanc e of the shovel. The shovel can be moved forward 
and back as desired by the use of the motors on the push 
car. 

The body of thi s type of shovel ha s a very short over
han_:; and the ~hovel can be ope rated continuously without 
interference with ca rs pass ing on an adj oining track. It 
is 5a icl to be one o f the few electric shovels which meet this 
co ndition. Th is was one of the r easons for choosing this 
particular type. 

\\ 'hen excavati ng within the congested di strict during 
the daytime the material is depo::i ited on the pavement, but 
at nig ht, when the line is free from cars, it is deposited 
directly into dump ca rs. During the night also the electric 
shovel may be run back ove r th e scene of its day's work 

' Electric Shovel and Push Car Digging a Shallow Trench in Paved Street 

the half-tone vi e\\s, and a cross-section showing the posi
tion of the shovel in relation to the trench is published in 
a line cut on this page. 

It will be noted that when supported by the cradle the 
propelling mechanism of the electric shovel is useless, be
cause the shovel wheels a re held free o f the ground by the 
cradle; therefo re when working in paved st r eet s a push car 
is coupled to the rear of the shovel. At fir st an electric 
windlass, such as is used fo r pulling feeder cables into 

and used to reload the excavated material into the dump 
cars. This shovel is sa id to work satisfactorily in the hard
est kind of subso il. Trenches are dug at a good rate of 
progress in macadam pavement with a Telford foundation. 
It is the practice of the United Railways, when tearing up 
old track, to remove the rails and the ties by pulling them 
up with cranes. This method leaves some ties embedded 
in the dirt. These are easily removed by the shovel as it 
excavates the new trench. 
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LONDON LETTER 

(From Our Regular Co rrcspo 11 dc11t.) 

A bill is t o be introduced in Parl ia m en t to sec ure power 
to construct a n underground elec tric railway t o co nn ect 
the railway s t a ti on s in Manches t er. The cap ita l s tock o f the 
company will probably b e £ 1,000,000. The road wi ll b e 
4¼ miles long. The speed of the trains is t o be 15 m.p.h. 

The conductors of the Sheffield Tramways are now re
questing passe ngers who board the ca r s a t sta tio n s oth er 
than the busy city s toppin g places, and int end to ride on 
the upper deck, t o pay their fa r es on the platform before 
mounting. The object is t o lessen the numb er of journeys 
of conductors t o the top deck to co ll ect fares a nd give 
them more time to attend to their actua l dutie s as con
ductors. The patrons look upon th e request as reasonable 
and to their own advantage and comfort. 

The City Council of Oxfo rd has a contract with the 
National Electric Construct ion Company to complete the 
construction of a co mbin ed conduit and ove rh ea d sys tem 
by Jan. I , 1913. The company approached the Counc il 
recently and expla ined th at it was difficult to raise the nec es
sary capital for the combin ed syste m , since a sim ilar sys
tem at Bournem outh has b een aban doned owing to the 
general inconvenienc e to passengers a nd t h e operating ex
penses. The company recommended t hat the over head 
system should be used for the en tire line, but the City 
Council has dec lined the proposal. 

The stockholders of the B riti sh Electric Traction Co m 
pany have adopted the a m ended sc heme of reorganization 
outlined in the ELECTRIC RAILWAY JOURNAL of Nov. 4, 1911, 
page 1005. Although n o pledge has been given, it is under
stood that on account of the sacrifices made by the preferred 
s tockholders the suggestion to r educe the cap ital will n ot 
be revived. 

The East Ham Municipal Tramway shows a deficit of 
nearly £4,000 for the year as the r esult of spe n di ng a 
large sum of money on renewal s. T h e g r oss revenu e 111 -

creased £2,000 over the previous year , but the operating 
expenses increase d £5 .500 over the previous year. As 
there was no reserve fund upon w hich to draw, all the 
renewals had to be charged t o operation . In previous years 
the Council has handed over th e surplu s to the relief of the 
rates and carri ed only a sma ll reserve. In the r eport of 
the engineer. and manager it was stated that m a int en ance 
had been increased by th e excess ive wear cau sed by motor 
buses run in competition w ith the tramway, a nd it was 
pointed out that ther e seem ed t o b e no way to make the 
bus companies bear any part of the cost of repa irin g the 
roads. 

The scenery a t Bath is ve r y beautiful, and the Bath 
Electric Tramways ha s added to its ro lling stock two 
motor charabancs which each accommodate t wenty-e ig h t 
persons to make excurs ions to parts of Bath not r eached by 
the tramways. Last summer nine excursions were mad e 
every week. 

0

The company has opened a bureau in London 
where seats may be booked. Photograph s of the places of 
historical inter es t a t Bath are a lso exhibit ed at the London 
office. 

Philip Dawson, the con sult ing elect ri ca l engineer of th P 
London, Brig hton & South Coa st Railway, has announced 
that for some tim e past th e company has been preparin g 
plans and es tim ates fo r the electrifica tion of it s line as 
far as Brighton. So great was th e success of the elec tri fi
cation of th e South Lond on line and the exte n sion from 
Victoria to the Cr ysta l Palace that the u se of elec tricity 
to Brighton was inevitable. Mr. Dawson h opes to complet e 
the report on the question of the electrificat ion of the main 
line to Brighton in side of a n o ther yea r. Mr. Dawson will 
then be able t o put before the directo r s a complet e tender 
for the work so that it can b e proceeded w ith at on ce if 
favorably con sidered. With the present terminal fac ilities 
in London and Brighton it is practically impossibl e t o 
improve the se r vice as run by steam trains. With elec
tri city as m ot ive power service could be doubled, and 
fift een-minute trains could be run. The express trains 
could make the journey in from forty t o forty-five minutes, 
and Brighton, though 50 mil es from London, would in . a 
m easure becom e a suburb of Lo ndon . 

Work has been begun on the ext en sio n o f the Chari ng 
Cross and Hampstead tube, which w ill g ive direct access to 

the Charin g Cross Station of the District Railway a nd t o 
t he Dakcrloo tube at the E mbankment station. The new 
terminus for the Hampstead tube will be built under the 
Emba nkment Gardens, to the east of the present station 
of the Di strict Railway, and an escalator wi ll be provided 
to carry passen gers from the o ne station t o the other. An 
escalator wi ll a lso be installed between th e Charing Cross 
s tation a nd th e Bakerloo Embankm ent station and the two 
tube stat ions on the deep level will be conn ected by tunnel. 
T h e a tt empt to effect a p hysica l connection between th e 
three railways for th e interchange of rollin g stock has been 
g iven up. 

T he su m of £ I 1,600,000 ha s b ee n inve sted by the London 
County Council in tramways, and of this on ly £2,000,000 
has been repaid. To complete the Council's present scheme s 
£2,500,000 more wi ll be required. Comparing the tram
ways a nd th e bus line s, Sir Marcu s Samuel sa id r ecent ly 
that the Lond o n Gen era l Omnibus Compa ny, with a capital 
of only £2,500,000, carried 8,000,000 passe ngers a week. 
as co mpared with 10,000,000 for the tramways. Where 
there is compet itio n between the omnibus and t he tramcar 
the omnibus appears to get m or e than its share of the 
traffic. In this conn ection j,t is interesting to note that th e 
Council h as decided not t o proceed with the proposed 
tramways from Marble A rch to Cricklewood, and the plan 
to install tramways o n the new St. Paul 's Bridge ha s al so 
bee n put off for the p resent. 

A compo site committee from both s ides on the London 
County Counci l is to b e fo rmed to inquire into the future 
of t he electr ic supply in London and to form rough pro
posals to be submitted t o the Council. 

T h e Town Coun ci l ·of Brighton will promote a bill in 
Parl iame nt t o con struct a trackless troll ey sys tem in Brigh
ton. The deputation w hich visited Bradford and Leeds 
has reported favorab ly on th e trackless trolley, and it is 
hoped that the adjoining town of Hove will apply for 
powers so that the two systems can be co nn ected. The 
Corporation of Hu ll is a lso considering the extension of 
it s tramway t o Ston eferry and may decide to use the track
less trolley. In York's hire there is a scheme to insta ll 
trackless tra m ways from Gu ise ley to Otley and Ilkley, 
a di stance of about 6½ miles. The Corporation of Dundee 
has o rdered some trackless trolley cars. The tramway 
co mmittee of the Edinburgh Town Counci l has decided 
not to apply to Parliament for permission to install the 
trackless trolley as th e members of the Council wish to 
investigate further t h e new m otor omnibu ses placed in 
service recent ly in Lond on . 

The fo ll owing operating s tatistics have been made pub
lic by the Sheffield (En g.) Tramways relative to the cost 
of r epairs a nd r en ewals on that system during the year: 
Car mil eage, 7,618,383; car mi leage per mile of single track, 
96,161 ; total cost of repairs, £5,370, and of r enewals, £I0,385; 
cost of repairs per mile of sing le track, £67, a n d of renew
als, £244; cost per ca r mile of repairs, o.169d ., and of re
newa ls, 0.610d; combin ed cost of 1 epairs and renewals per 
mil e of sin gle track, £312, or 0.779d. per car mile. 

The London & North Western Railway ha s announced 
tha t the North London Ra il way, which it operates, will be 
elec tri fied and that the new electric railway which it is 
building from Watford to Euston w ill be modified. This is 
to be a surface railway from Watford to Willesclen, but 
an und erground lin e from Willesclen to Euston Station. 
It h as, however, b een decided to build the London & 
Nor th weste rn line only to Queens Road. From that point 
a n ew tube w ill be built by the London Electric Railway 
to con n ect w ith the Bakerloo tube. This will permit 
suburban traffic t o r each the \Ve~t End of Londo n. The 
lin e from Earl's Court a nd Kew Brid ge to Willesden, t he 
Hampstead Junctio11 lin e from Wil lesden to Camden Town, 
and other sect ions, wi ll also b e electrified. A. C. S. 

----·♦·-----

G. M. Patterson, chairman of th e offic ial map committe e of 
th e Centra l E lectric Traffic Association and gene ral freight 
and passenger agent of the Toledo & Chicago Interurban 
Railway, Kendallvill e, I nd ., announ ces that th e ballot on the 
advi sability of jointly p ubli shin g a map to cover all the in
terurban railways in th e Centra l E lectric Traffic Assoc iation 
territory has been carri ed. Fo rty-four of the fifty-three . lin es 
interested so far have approved the plan. It is expected that 
proofs o f the map wi ll be avai lable in January. 
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News of . Electric Railways 
Conference with Pennsylvania Railroad President on Pitts

burgh Transit Matters 

E. V. Bab cock a nd J. P. Kerr, m emb ers of th e City 
Council of Pitt sburgh, Pa. , conferred in P hilad elphia on 
2'J ov. 23, 19rr, with J a m es McCrea, pres ident of the Pe nn
sylvan ia Railroad, in rega rd t o the problem of provid ing 
Pittsburgh w ith improve d m ea n s of r apid tran sit. F o ll ow
in g the co nfere nce a n offic ial statement in r egard t o the 
matter was iss ued by the Pen n sylva nia Railroad in which 
it was st a t ed that the attitud e of the compa ny had been ex
p lained t o M r . Babcock and i\lr. Kerr a nd t h at a ny fu rth er 
in fo rmation sh ould come from them. Subsequent ly J11r. 
Babcock sa id: 

"While we re ce ived no e ncoura gement from President 
McCrea as the h ead of t h e Pennsylvania Railroad, h e made 
severa l suggest ions that wi ll b e h elpful in solving our 
tran sit problem. \Vhile we a re disappointed in fa iling t o 
get the support that we expec ted from t h e company, b oth 
Mr. Kerr a nd I a r e well pleased with the outcome of the 
conferenc e. We exp lained t hat t h e Pennsylvania R ailroad 
was bes t prepared fina n cia lly to tak e the mat ter up. a n d 
,;-ave Mr. McCrea our idea s as to h ow the rai lroad cou ld 
benefit and at t h e sa me time solve t h e transit probl em . W e 
explained that it was the opi ni on of t h ose who h ad take n 
up th e matter before it was presented t o Councib t hat th e 
Penn sylvania Railroad a n d t h e Pittsburgh Ra ilways could 
agree on some plan between them w h.ich would prove ben e
fic ial to both side s. The nel'ds of our gene ral public were 
fully gone over by a ll , and we pointed out that the P enn
~yh·a n ia Rai l road might build a su bway und er it s right -nf
way from \Vilkin sbu rg and also an elevated on its present 
t racks. At the end of our int erview Mr. McCrea sa id that 
he regret t ed that the compa ny could n ot assist th e project 
in any way. He sa id the railroad was bending it s effort s 
toward improving the through traffi"c faci lities a nd t hat at 
t h is t ime it was n ot taki n g up questions relating t o short 
ha uls. We could not get eve n the en couragement that 
t here wa s a poss ibility of the railroad taking the matter up 
a t a later date . We were g iven t o understand that, as fa r 
as the company was concerned, t h ere could be no h elp from 
t hat source to the project which is now before the Coun cil 
o f Pittsburgh." 

A. E. Anderson, counsel for the Painters' Run Railroad. 
has sent a letter to Councilman \V. G. \Vilkin s, cha irman 
o f t h e committee o n public service a nd surveys, covering 
t he subway proposit ion, in whic h he point s out that hi s 
company will pay to the city for the franchise a t least 
$2,500,000 in the first twenty-five years of the operation of 
the system. His company agrees, he says, to file with 
Council wit hin six months contracts and full c;pecificatinn s 
and complete the first line within three year~. 

Report of Special Master at Kansas City 

According to the r eport filed by Hermann B rumback. 
specia l master, with Judge vV. C. Honk in the United States 
Circuit Court at Kan sas City, 1\llo., $8,274,8-+o will be require d 
in the next ten years to rehabilitate the physical property 
of the Metropnlitan Street Railway in Kansas City, l\Io., 
and Kansas City, Kan. The two cities petitioned the court 
to require the receivers of the company to make repairs 
to tracks, roadbed and paving and furnish additional car~ 
to keep the service up to the requirements of the agree
ment between the company and the cities. Judge Hook 
ame nded the petition by directing t h e master to base his 
findi ngs on possible requirements covering ten years. The 
rep re sentatives of the cities maintained that the service 
should be improved immediately at an est imated outl ay of 
$3,000,000. which would include sixtv-seven n ew cars at 
$7,000 each. -

The report urges the extension of the Woodland-Holmes 
line to connect with the Swope Park line and the construc
tion of a connection between the Dodson an d Roanoke 
lines. The proposed exten sion of the Indiana line to Swope 
Parkway, the proposed Sixty-third Street crosstown lin e 

and th e ex ten sion of th e Troost A venu e line south on 
Troost hill a r e de nied. Mr. Brumback's r ep ort indicates 
that more car s are needed, and he rec ommends an ex
penditure of $877,000 fo r car s, divided a s follows: Fifty-four 
new cars, $378,000; fifty cars, bought but not paid for, 
$240,000 ; twenty-four new cars for exten sions, $168,000, 
and thirteen n ew cars fo r emergenc ies, $91,000. 

Publicity in Syracuse 

The Syracuse (N. Y.) Rapid Transit Railway has printed 
in pamphlet fo rm fo r ge n era l distribution a synopsis of th e 
recent report by the P ub li c Service Commission of the 
Second District o f New York on s treet railway operation 
in Syracus e. Twenty-five thousand of t he booklets hav e 
bee n placed in th e boxes in the cars of th e company for 
distribution and 15,000 will be delivered at h ouses in differ
ent sec tions o f the city. The pamphlet is introduced with 
the fo ll owing sta t ement : 

"The Syracuse Rap id Tran sit Railway presents to its 
patro n s this pamphlet as worthy of th eir attention a n d 
stud y. It is th e a im of this company, as well as its interest, 
to g ive th e best se rv ice pos sible. The growth of the city 
a nd th e prosperity of the company are bound together. 
What helps one help s the other. The business of the com
pany is to pro vide freque nt and adequa te service and t o 
secure a reasonab le return u pon it s investment. The good
w ill o f the communiti es it serves is one of the company's 
chief assets, a nd because good se rvic e aids in th e growth 
of the se communities and this g rowth increases the reve
nu es o f the compa ny the intere s t s of both are to a very 
large extent th e sa me. 

" That th e compa ny's faci liti es have kept pace with the 
growt h of the city is shown by th e following statistics. 
taken from th e P ubli c Ser vice Commis sion's report: 

TEN YE .\RS ' GROWTH OF POPULATION AND FACILITIES COM
P.\RE D. 

Per Cent 
Increase. 

Po1rnlation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.1 
l'a,sengers carried .......................... ....... .. .......• 128.4 
Car miles operated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.8 
Miles of track ...................... . : ................ : . . . . . . 40.4 

~{{~;g~iff~!~):-:-:-:-:-·. -:-:-:-:-:-:-:-:-:-:-:-: -:-:-:-:-:- :-::: :·: ·:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: :{~~7 
Operating expense, ............ .......... ...................•. 210 
Additional deductions fru m income. . . . . . . . . . . . . . . . . . . . . . . . . . . 69.4 

" This company wa nt s the confidence and assistance of 
the public. It is w illin g to g ive the public its confidence, 
a nd for this reason it welcomed as likely to prove of mutual 
be n efit the rec ent t h orou g h investigation of it s operatio n s 
by the Public Service Commi ssion. This inves tiga tion, made 
primarily by the expert of the commission, was carefully 
con sidered by the commissi o n as a whole before the com 
mission made its recommendations. 

"Thi s r eport of conditions and its accompanying rec om
mendation s for improvements are of su ch importance t hat 
the compa ny desires that it should receive the earnes t con
siderat ion of every patron of the r oad, and for t ha t rea son 
p resen t s herewith a synopsis thereof, hoping that the pa
trons of the Rapid Transit service w ill r eal iz e the exis t ence 
of many obstacles in th e way of g iving tha t perfect service 
w hich is the aim of this company and at the sam e time the 
intention of the company to do ever y reasonable t hing to 
better such service." 

Extracts are next presented from t h e report proper cov
ering the subjects of service furn ished, amount of service 
furn ished, conditions in the eas tern sect ion s, power condi
tion s, car equipment, fi nances, etc. Foll owing this are print
ed the r ecommendatio n s mad e to th e commission by Charles 
R. Barne s, elec tric railroa d in spector of the commiss ion, and 
the comment s of C. L oom is Allen, vice-president an d gen
eral manager of the company, g iYing the company's answer. 
The pamphlet is concluded with a statement of expendi
tures fo r exten sions of track, purchases of righ t-of-way and 
for pavements yearly since 1901, and s imilar statements of 
expenditures for the extension and con:-truction of the 
overh ead syst em, for n ew cars and for power faci lities. 
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The company has alsu publi sh ed in the daily press a half
page advertisement headed "The Service of the Syracuse 
J.:. a pid Transit Railway Co mpany," based on th e cont ent s of 
the pamphlet. This adv erti sement is conclud ed with th e 
statement: "For further information r ea d booklet b eing di s
tributed in company's cars." 

The recomm endation s of the commission t o the company 
were publi shed in the E LECTRIC R AJ LW.\ Y J ot" RNJ\ L of Jun e r ;-, 

I()l I. page 1082. 

Progress Under the New Regime in Cleveland 

Pete r Witt, s tre et r a ilway commission er-e lect a t Cle , e
land. has ann ounced th e se lecti o n of George G. Mulh ern as 
superintendent o f op eration und er him. A brief bi ogra ph y 
o f Mr. Mulh ern is publi sh ed elsew h ere in thi s issue. 

President Stanley o f th e Cleveland Ra ilway is qu o t ed a s 
saying that th e far e w ill h ave t o b e advan ce d in a sh o rt 
t ime. The int erest fund is now o nl y $65,000 in excess of 
$300,000, at which minimum limit th e r a t e of fa r e mu st 
th en be increase d und er th e Tayl er fr a nchi se. 

It is p oss ible that th e Clevela nd R a il way, in st ead of 
e recting a n ew p ow er h ou se, will purch ase p ow er fr om 
t he Cleveland E lectric Illuminating Co m pany, w hi ch is 
compl etin g a new s tati on. N egoti a ti on s have 1J een r esumed 
since the n ee d fo r increased p ow er h as beco m e immedi
ate on a ccount of the additi on of a la rge n umb er of car s. 
S. Scovil, v ice-pres ident o f th e Clevelan d Electr ic Illumi 
nating Co mpan y , s ta t ed a fe w cl ay s ago that th e t erms 
submitted durin g the ea rl y n egotiati o n s w ere n o t fi na l. 

A t a meetin g o f o ffic er s of th e Cleveland Chamb er of 
Commerce with Mayor -e lect Newton D. Ba ker, th e pl a n 
to amend the Tayler fran chi se so a s t o a ll ow fre ig ht ca r s 
o r trains to be op erated over th e s tr ee t s a t nig ht w a, 
discussed. Mr. Baker sugg ested that th e ca r s sh ould b e 
operated over sp ecial interurban tracks or th roug h tu bes . 
Munson A. Havens, secre t a ry of th e Chamber o f Commer ce, 
agreed with Mr. Baker. but impressed upon him t he n ece-;
sity o f immedia t e fr eight se rvi ce. 

Association Meetings 

S t reet Railway A ssociati o n o f the State of New Y n rk.
Syra cuse, N. Y. , D ec. S and 6, 19 11. 

P ennsylvania Street Railway Asso cia tio n.-Annu al m eet
ing , Harrisburg, Pa. , De c. 8, 19 1 I. 

Massachu sett s Stree t Railway A ssocia ti on.-Boston , 
Mas s., Dec. 13, 191 r. 

Ce ntra l El ectric Accounting Co nfer ence.-Annua l m eet
ing , T o ledo, Ohio, D ec. 16. 19 1 I. 

New England Stree t Ra ilway Club.-Bost on , M ass., D ec. 
28, 191 I. 

Ce ntra l E lec tri c R a ilway Associa ti on.-A nnu a l m ee tin g, 
Day ton. O hio, J a n . 18. 1912. 

B. J. Arnold's San Francisco Investigation.-Th e com 
m itt ee on publi c utili t ies of th e Board of Super visor s of 
San F ran cisco, Cal. , h as r equested Bion J . A rn o ld to begin 
abou t Dec. 15, 19II, th e work of inves tiga t in g stree t r ai l
"·ay c<1n d it io n s in San Fra n cisco upon w hi ch he is to repo r t 
tn the Co un cil. 

Express Derailed in New Haven Electric Zone.-A n ex
press t r a in o f th e New Yo rk, New Haven & H a rtford R ail
road, fro m Bosto n, du e in New York a t S :42 p. m ., was d e
ra il eel o n Nov. 27, 1911, a t a cross-over a t N ew R och ell e, 
N. Y ., in th e elect r ic zon e. Non e of th e passen ge rs was in-· 
jured. An invest igati on of t h e acc ide nt is be in g made to de
te r mi ne the cause of the de ra ilme nt . 

Date of C. E . R. A. Meeting Changed.-A t t h e ses5ion of 
the execu t ive com mitt ee o f th e Central E lectric Ra ilway 
.\ssociation held in Louisville, K y ., durin g th e r ecen t m eet
ing of t he association , it was decide d to h o ld the a nn ual 
meeting of t he associa tion in D ayton, O hio , on Jan. 25, 19 12. 

. \s the m id-winter meeti ng of th e A m eri can E lec tric Hail
way Associa ti o n is t o be h eld on J a n. 25, 19 12 , th e execu t ive 
committee of th e Ce ntral E lectri c Ra il way Associa ti o n has 
<; ince chan ged th e elate for its annua l m eeti ng to Jan . rR, 
I<)l2. 

National Civic F ederation Committee M eetings.- Ar
ran g ement s wer e m ade fo r a m eet ing of t h e executive 
committ ee o n in ter s tate and mu nicipa l ut ilit ie s of th e 
Nati onal Civ ic F edera ti o n on Dec. 2, 191 I, in New York. 
E m er son Mel\'! ill in , cha irma n of t he execut ive cnmmittee of 
t h e A m eri can Lig ht & T rac t ion Comp a ny, is t h e chairman 
of th e co mmitt ee, a ncl Prof. J ohn H . Gray, h ead of t h l' 
political eco nom y d epartm en t of the U nive r sity of Minne 
so ta, is th e sec ret a ry of the committee. T h e federat io n 's 
depa rtme nt on co m pe nsat ion for ind us tri a l acc ide nt s a nd 
th eir preventio n, of wh ich A u g ust Belmon t is cha ir
m a n, w ill meet on D ec. 8, 19II, in New York. A m o ng t he 
~ubj ec t s t o b e di scusse d wi ll be "The Next Step in Workm en 's 
Compen sa ti o n in New Yor k State," "The S itua tion in New 
Yo rk Concerning Proposed Amen dmen ts to t h e Co n s t i
tuti on P ermittin g th e E nactment of Workmen 's Com pen
sa ti on Law." "Com pu lso ry Compe n sation vs. State Insur
a n ce'' a n d " L'ompu lsn ry ( ·"mpensat ion vs. the Elective 
P la n ." 

PROGRAM OF ASSOCIATION MEETINGS 

Pennsylvania Street Railway Association 

T he a nnu a l m ee ting uf th e Penn sylvania St reet Railway 
Associa tion will b e held in th e audit o riu m of the Har risburg 
Club o n D ec. 8, 191 I. T h e sess ion w ill co m mence at 11 

a. m . A pap er , "Valu e a n d Uses of t h e Surface Contact Sys
tem ," w ill be r ead by S. R. Hipple, ge neral m a nager of t he 
S implex Surface Co n tact Company, William spo r t, Pa. T his 
system has b een in s tall ed o n th e r a ilway be t wee n Lewisburg 
a nd M onta nd o n, P a. L un ch wi ll be se rved at th e Harri sbur g 
Club at 2:30 p. 111 . 

Street Railway Association of the State of New York 

Th e fourteenth q uart erl y meeting of th e S tr ee t R a ilway 
Association of t he Stat e of New Yo rk w ill be h eld a t the 
Hotel O n ondaga, Syracuse, X. Y., on th e eve ning of T u es
day, D ec. S, and on W e cln es cl ay, D ec. 6. Th e Tuesday eve 
ning session will be op en eel w ith a n in fo rmal cl inner a t 7 :30 
o 'cl ock a t th e H otel O n ondaga, aft er w hich a p ro min ent 
sp eaker will m a k e a n address. There w ill be m orn in g a n d 
a ft ern oo n sess io n s o n Wed n esday, Dec. 6, a t t h e Ho t el 
Onondaga. a t whi ch th e fo ll owin g p rogram w ill be carried 
out : 

Paper , " P ay-As-You-Enter Car s," by Thom as \ V. Casey. 
gen eral m anage r of th e P ay-As-You-E nt er Car Co rpora
t io n, New Y ork. 

Di scussion by T . C. Ch erry, sup erin tend ent of th e U tica 
& M o hawk Vall ey Rai lway, Utica, N. Y.; J .E. Du ffy, super
int end ent of th e Syr acuse (N. Y.) Rapid T ra n sit Rai lway. 
a nd C. H. Sm ith, superin te n dent of t h e U nited Traction 
Company, A lbany, N. Y. 

P ap er , " Prevention o f Accidents," by R. E. McDo ugal l, 
claim agent of t h e U tica & Mo hawk Valley Ra ilway. Utica. 
N. Y. T hi s paper will con sider (a) what can he done to 
in cr ease th e in te res t of employees of all departmen ts in 
thi s wor k, (b) th e best m ean s of promotin g greater caution 
o n t h e p art of p latform m en, a n d ( c) how the public can he 
edu cated in t h e p r evention of accidents. 

Discussio n by C. J. McAleer, claim agent of the Schenec
tady (N. Y.) Railway; Dr. F. J. Ryan, chief surgeon of the 
Syracu se Rapi d Transit Railway, and H. C. Beatty, secre 
ta r y of the A uburn & Syracuse Electric Railway. 

Paper s, "Life of Railway Physical Property.'' 
(A) "Accoun ting," by \V. 0. Ingle, ass istant auditor of 

th e New York State Railways, Rochester, N. Y. 
Discussion by W. C. A ustin, auditor of the Otsego & Her

kimer Rai lroad, Hartwick, N. Y .. and F. E. Belleville. audi
to r of the Schenectady (N. Y.) Railway. 

(B) "En gineering," by F. A. Bagg, ch ief en gineer of the 
Fonda, Jo h nstown & Gloversville Railroad, Gloversville. 
N. Y. 

Discussion by M. J. French, engineer of the Oneida ( N. 
Y.) Railway . 

Those who intend to be present are requested to notify 
J. Stan ley Moore, general passenger agent of the Rochester, 
Syracu se & Eastern Ra ilway, Syracuse, N. Y., who wi ll 
mak e arran gements for accommodations; at t he H o tel Onon
r!ag-a , Syracuse. N. Y. 
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Financial ·--~and Corporate 
N ew York Stock and Money Markets 

November 29, 19 11. 
B u sin ess in th e New York market durin g the pa s t few 

days has Leen quie t , a nd prices have been irregular. Accept
a nc e by th e Interborou g h- M etro po lita n offic ials of th e plan 
for sett lement of the affa irs o f th e Metropo litan Street Rail
way t o-day b ro ug ht abo ut a n advan ce of 1¼ points in t h e 
preferred s ha r es o f t h e Interboroug h- M etropo litan Com
pany a nd a s harp a d va nce in Metropo lita n Street Railway 
bo nd s. Approac h of Decem ber payme nts a nd large with
drawa ls of gold fo r export in c r eased call money rates to
day t o 3¾ p er cent , th e h ig hes t rate sinc e J a nua ry. Time 
m o ney rates were 3½ @3 ¾ per cent for s ixty days. 

Other Markets 
P ri ces in th e C hicago market to-day were very irregula r. 

Ka n sas City Railway & Ligh t shares advanced, the com m o n 
gainin g fractionally, a n d the preferred about 2½ points. 

Small gains were made in P hil ade lphia Rap id Transit a nd 
U nio n Traction in the Philadelphia market yesterday. 

Fractio nal imp rovement in United Railways income 
bonds was s hown in to-day' s tra n sac tions in Balt im o r e. 
Tradi n g was moderate in vo lume, but firm in general. 

Trading in Boston is fairly active, with int eres t centere<i 
in t he cop per shares. 

Quotations of trac tion and manufacturing securiti es as com
pa r ed wit h la s t week follow: 

Nov. 22. 
American Brake Sh o~ & F oundry (colllm0n) ........ a89 
America n Brake Shoe & F oundry (preferred) ... .. ... 127 
America n Li g ht & Traction Company (common) .... a295 
America n Li g ht & Traction Colllpany (preferred) .... al07 
America n R a il ways Company ............•......... a-tS ¾ 
Aurora, Elgin & Chicago R ailroad (common) ........ a39 ½ 
Aurora, El gi n & Chicago R ai lroad (preferred) ...... al-i6 1,4 
Boston Elevated R ailway .. , .. ... . ...... ,.,, ....... al29 1/2 
Boston Suburban El ectric Companies (common ) ...... a!S 
B'oston Suburban El ectric Companies (preferred) .... a75 
Boston & \V orcester El ec t r ic Com panies (com mon) .. al2 
Bos ton & \\Torceste r Electr ic Comp,rn ies (preferred) .. a58 
Brooklyn l{apid Tran sit Company..... . . . . . . . . . . . . 77 ¼ 
Capital Tracti on Company, \V ashington ............. al27 
Chicago City Rail way .............................. a180 
Chicago Elev ated R ai lways (comlllon) ............. a30 
Chicago El evated Ra ilways (preferred) ............. a9-+ ½ 
Chical!o Rail ways , ptcptg., elf. 1 .................... a95 ¼ 
Chicago R ail ways, ptcpt g., ctf. 2 .................... a33 
Chi cago R ailways, ptcptg., ctf. 3 ••....•..•..••.••••• al 1 
Chicago Rai!l,·ays, ptcptg. , ctf. 4 .............. , . . . . . a7 
Cincinnati Stret'! Ra il way ... , ..................... a 129 ' 2 
Cleveland R ailw ay ................................. al0S 
Cleveland, Southwestern & Columbus R v. (common).. a-t 78 
Clev eland, Southwestern & Columbu, Ry. (preferred) a33 ¾ 
Columbu s Rai lw;iy & Light Company .. . ........... . . a37 ½ 
Columbus R ailway (common).,..... . . .. ............ 83 
Col11mh11s R ai lway (preferred)...................... 90 ½ 
Consolidated Tr action of New Jersey ................ a75 ½ 
Con solid a ted Trnct ion of N. J., 5 per cent bo10ds .... al0S 
D ayton Stre<'I Railway (common) ........... . ....... a25 
Dayton Street lfa ilway (pre ferr ed) .................. al0l 
Denver & N orth western R ailway .. .. ................ 1-!5 
netroit llnit ed R ai lway .... ... .... .... ............. a80 
General Electric Com pany ....... , , . . . . . . . . . . . . . . . . . l 5-t 1,,; 
Georgia Rail way & El ectric Company (common) ...... al59 
G eor gia Railway & El ectric Compa ny (preferred) .... a9.? 
I nterborough l\ l et ro polit an Company (common) ....... *1-l 1'.'.i 
Interborough i\Te t ropo lit an Companv (preferred).... 4i ¼ 
Int ernational Trac ti on Company, 4 % n otes, rcts.... 70 
Indiana Union Traction Company ............ , .... 12 
K a nsas City Railway & Ligh t Company (common) .. a21 
K ansas City Ra ilway & Li ght Company (preferred).. 48 
Lake Shore Elect ric Rail way (common) .. .. , •.. ... , a7 
L ake Shore E lectric Ra ilway (1st preferred) ... ,,.... 81 ½ 
L ake Shore Flectric Railway ( 2d preferred)......... a25 
l\Ianh:rHan Rai lway ............................... 13-t ¾ 
Massachusetts Electric Companies (common) ........ a23 
J\lassachusetts Electric Companies (preferred) ......• a95 % 
Met ropolitan Street R ail way, New York .. ,......... *8 
Milwa ukee El ectric R ailway & Light (preferred) ...... 105 
North , \ merica n Company .............. , ...•...... a74 '•l 
N orthern Ohio Light & Traction Company (common) a58 
Northern Ohio Light & Traction Company (preferred).al0S 
Philadel phia Company, Pittsburgh (common) .•.•.... a 53 ¼ 
Philadelphia Company, Pittsburgh (preferred) ........ a43 ¼ 
Phil adelphia R apid Transit Company ....... , ......... a23 ½ 
Portland Railwav, Light & P ower Company,......... 99 ½ 
Public Service Corporation .......... ,,.,,., ......... al JO 
Public S ervice Corporation, ctfs ....... , ............. a106 
Seattle Electric Company (common) ... ,, ... , ........ al OS 
Seattle Electric Company (preferred)., .. ,, ........... 101 r,: 
Third Avenue R ailroad, New York ... , ...... , .. ,..... 734 
Toledo R ailway & Light Company ........... , . . . . . . . a8 
Twin City R apid Tramit . J\I inneanolis (comm on) .... 106 
United Rv. & Electric Compan y (Baltimore) .. . ...... *18 ½ 
Uni ted R ys. Inv. Co. (com mon) ..... .. ,.. ........ ... 35 
Uni ted Rys. Inv. Co. (preferred)..... .. . . . . . . . . . . . 63 
\Vashington R y. & Electric Company (common) ...... a46 ¼ 
\\Tashington Ry. & Electric Company (preferred) .... a88 
\\'est End Street Railway, Boston (common) ...... ... a88 
West End Street R ailwav, Boston (preferred)., ... ,, .al03 1/2 
Westinghouse Elec. & J\Ifo. Co ............... ,,..... 65 ¾ 
\Vestinghouse Elec. & Mfg. Co. Ost pref.) ........ a117 

a ,\~ked. *Last sale. 
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a l07 

101 Yi 
3~i 
8 

106 
18 ½ 
34 
6]! /, 

46 1,~ 

88 
88 

103 ½ 
65 11 

al 18 

ANNUAL REPORT 

Northwestern Elevated Railroad 

The a nnual r epo rt of th e Northwes tern E levated Ra il road 
of Chicago fo r the year en ded June 30, 1911, w ith a com
parison with t h e p r eceding year is as fo llows: 

Y ear ended June 30. 1910 19 11 
Pa ssenger earnings ........... ,, ..•........ , ..•. $1,969,833 $2,023,963 
Other earnings (i n cluding loop n e t earnings)...... 662,205 707,412 

Total earnings . ... .. . •.. . , .. , , ............... . 

:\Iaintenance of wav a nd structure .......... , ... . 
Maintenance of ecjuipment. .................... . 
Con ducting transporta ti on ..................... . 
General expen ses .......................•....... 

$2,632,038 

$56,435 
149,593 
7J7,67 1 
11 1,98 7 

$2,73 1,375 

$63,027 
153,407 
75 1.0 11 
117,359 

Total operat ing expenses ...................... $ 1,055,686 $1,084,80-t 

Net earnin gs . ............... ...... • .......... $ 1,576,352 $1,646,571 

*Taxes .... .. . ..... ........ ........... • • • • • • • • • 
B ond interest.... . . . . . . . ... .................. . 
Other interest ............ • .. ................... 

$244,379 
944,100 

.11,775 

$257,468 
944,1 00 

7,494 

Total charges ......................... ........ $ 1,200,254 $1,209,062 

$3 76,098 $437,509 

Dividends on preferred stock ......... , ......... , $150,000 $200,000 

Surplus for year ...... , .. ,,, ... ,.... . ........ $226,098 $237,509 

R a tio of operating expenses to ea rnin gs (exclud-
ing loop net earning,,) ... . ... , ...... , . . . . . . . . . 51.25 51.11 

R a tio of operatin g expenses, loop account a nd taxes 
to earnings (excluding loop net earnings ) .... ,. 68.49 68.80 

* Incl udes compen sa tion to city on account of loop. R eserve for main
tenance has been kept at $2 50,000. 

Britton I. Budd, th e pres ident , says in th e report: 
"S ince th e close of th e fisca l year ended June 30, 1911, 

the company has made a n ew m ort gage, covering all of its 
property, to sec ure $25,000,000 b o nd s, dated Sept. I, 191 I. 
All of these new bonds have been issu ed and sold and t h e 
proceeds have been o r w ill b e d evoted (a) to the payment 
and disch a r ge of the principal and interes t of t h e compan y's 
bonds which matured Sept. 1, 19 11; (b ) to t h e payment and 
disc harge of o th er indebtedness of the compan y and (c) to 
o ther ·corpor a te purposes." 

The total number of passen gers carried in the year en ded 
June 30, 1911, was 44,471,566, as compared w ith 42,81 5,132 
in the precedin g yea r. The daily average number of pas
sengers carried last yea r was 121,840, an increase of 4539, o r 
3.72 per cen t over t h e previous year. 

Earnings of Philadelphia Rapid T ransit Company for 
October a n d F our Months 

The r epo rt of the earnings of the Ph ilade lph ia (Pa.) 
Rapid Transit Co mpany for October, 1911, and fo r t h e 
four m o nth s ended Oc t. 31, 191 l, ha s been approved by 
the executi ve committ ee of the company. Earn in gs in 
October, 1911, wer e large r than fo r any other October in 
the history of the compa ny, gross receipts being $1,947,003 
as compared w ith $1,858,068 la s t year. The repott for 
October a nd fo r the four m o nth s to Oct. 31, 1911, fo llows: 

October. 1911. 
r.ross passenger earnings ..... .. . .. . .... .... ................ $1,868,739 
R eceipt s from other sources................... ..... ........ . 78,263 

Gross receipts ........ , ..... ..... , . , , ................... , $1,947,003 
Operating expenses ............. ........................ , .. , 1,1 54,925 

Net earniPgs from operation .................. • .. • ........ 
Fixed charges .. ........ ,,., •..... .......................... 

$792,077 
737,0 17 

Surplus ........ .... , ... , .............. , ............... , $55,059 
Four months. 1911. 

Gross passenger earnings ... , .............. ................. $7,167,112 
Receipts from other sources ................................ 331,048 

r.ross receipts ................ ......................... ,. $7,498,160 
Operating expenses ... ,.. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,553,472 

Net earnings from operation ............... , . . . . . . . . . . . . . . $2.944,687 
Fixed charges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,948,189 

Surplus ...... , ........ ................................ . *$3,502 

* Deficit. 

Rumors of Mich igan United Railways Sale Denied 

Geo r ge G. Moore, ch a irma n of th e executive committee 
of the Michigan United Ra ilways, J ack so n , Mich ., has 
de nied that negotiation s a r e pendin g fo r th e sa le o r leas'e 
of the property of the company a s has bee n persist ently 
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s ta ted in th e d a ily press r ece ntl y . Mr. M o o r e is quo ted 
as fo llow s: 

'" Th e s ta t em ent tha t th e Mi chigan U nit ed Ra il way ,, h a ,, 
lease d it s pro perti es to a n Ea~ t ern sy ndi cat e is u ntru e. 
T h e s tatem ent t ha t t he r e is an y r ela ti o n cont e mpla t ed w ith 
th e Comm o n wea lth P ower, R a il way & Li g h t Co m pa n y i:-, 
a ls o untru e. Th e o nly thing w hi ch could a t a ll g ive colo r 
t o th e mi slea din g s t atem ent s whi ch h ave be en r ecen tly 
publi sh ed is th e fact th a t negot ia ti o ns h ave been co ndu cted 
with a view t o p rov iding capit a l fo r buildin g a ddi t io n a l 
interurba n lin es in th e State t o in cr ease th e area now 
se r ved by th e company. Th ese p la n s a r e imm a ture. S ho ul d 
th e op e ra ti o n s o f t h e co mpa n y be enl a rge d th e r e w ill b e 
no cha ng e in th e p e r so nn el of th e co mpa n y. Th e po li cy 
ad o pt ed by m u ni cipa liti es w ith r'ega rd t o fr a n chise s a n d 
th e lack of h elp fr o m th e L egislatur e ha s m a de it m o s t 
diffi cult to d o a n y interurba n buildin g wi thin th e State 
for th e p as t five yea r s. Th e S ta t e r e qui res seve r a l hun d re d 
mil es m o r e o f int e rurba n r a ilway s t o se rve it s n eed s. 
Wheth er we sh a ll be abl e t o p r ovid e fo r t hi s, o r a n y pa r t 
of it, at th e present tim e, is n ow 111 os t un certa in." 

Annual Report of the New South Wales Government Rail
ways and Tramways 

The r ep o rt o f th e New S o uth \Va les Governm ent Ra il 
ways a nd Tra mways fo r th e year ended Jun e 30, 191 1, s how s 
that th e tra mway sys t em has 189}~ mil es of track. T he 
total ea rnings w er e $6,328,1 55 as compa r ed w ith $5,927,8-io 
for th e precedin g y ea r , a n in cr ease o f 15.1 9 p e r ce n t. After 
makin g libe ral p rov is io n for ge n er a l m a inten a n ce a nd p r o
viding $225,000 t oward deprec ia tio n o f th e U ltimo powe r 
house a nd $50,000 t oward th e in suran ce fund, t h e expendi 
tures a m o uvte cl to $5 ,719,745 as compa red with $4,9 17,935 fo r 
the previous yea r. This expenditure wa s equiva lent to 
83.77 per cent o f th e receipt s compared with 82.96 p er cen t 
for th e precedin g year. Th e surplu s was $238,1 35 a s com 
pared with $229,395. During th e y ear 230,275,033 pa sse n ger s 
were carried without a n ac cident r esultin g in th e loss o f 
life. There were operated 22,541,429 car mil es in th e la st 
fi scal year compared with 20,579,386 car mil es fo r th e yea r 
before. The earnings p er car mil e w er e 29 cent s and th e , 
operating expenses per car mil e w er e 24½ cent s. Fo r th e 
year ended June 30, r9rr, th e tramway s empl oyed 6804 p eo pl e 
as compared with 6217 durin g th e prece din g yea r. In ac
cordance with a superannua tio n act, which becam e o perativ e 
on Oct. r , 1910, r ½ per cent is d educted fr o m th e salari es 
of all officers except th ose wh o are a lrea dy entitl ed to a 
pension under an earlier act. 

Massachusetts Northern Railways Organized 

The announcement ha s been made throug h the offi cia ls 
of the Conn ecticut V alley Street Railway, Greenfield, M ass ., 
that th ere w as org anized in B os t o n on N ov. 16, r9 rr , a n 
associa tion kno wn a s the Ma ssachu setts N orthe rn Railways, 
which is to mana g e and control the pre sent lines of th e 
Connecticut Valley Street Railway, the propos ed Millers 
River Street Railway, th e A thol & Orange Stree t Railway, 
the Gardner, W estmin ster & Fitchburg Stree t Railway and 
the Templ eton Street Railway. The admini stra tion of the 
association under an agreement with the Am erican Trust 
Company, Boston, Mass., provides for seven trustees , who 
for the fir s t five years have been na med as follow s: Ru ssell 
G. Fessenden, pre sident of th e American Tru s t Comp a ny, 
Bos ton; Richard M. Salton stall, o f Galton, Snow & Salton
s tall , lawyers; Jo seph W. Steven s, pre sident of th e First 
N ati o nal Bank, Greenfield; R obert L. Warner, of W a rner, 
Tu ck er & Company, bankers, Bost o n; Edward C. Crosby, 
capita li s t, Brattl eboro ; Frederick E . Pierce, pre s ident of 
the Massac hu setts N orthern Railways, Gr eenfi eld; Dani e l P . 
A b erc rombie, Jr. , c le rk and trea sure r o f th e M as sachu sett s 
N orthern Railway s. 

A cc ordin g to the announc em ent th e lin es cont ro ll ed b y 
th e M assa chu se tt s Northern Railwa y s will includ e 88 mil es 
o f road, pass in g through fift een c iti es and to wn s, havin g 
a p opulatio n o f more than 125,000. The phys ical va lu e o f 
the property passing into the control o f the M assac hu se tt s 
N orth ern Railway s is stated to be $2,350,000. and th e earn
in gs for th e year ended on Jun e 30 las t excee d ed $377,000. 
Th e offic e of th e a ssociation is t o be at G r eenfi e ld , wh er e 

t he office of t he Conn ec ti cut V all ey S tr eet Ra ilway is no w 
s itu ated, a n d t h e co nt r o l of t he prop erti es is in th e han d s o f 
t he sa m e p e r sons as th e co nt ro l of th e Conn ec ti cu t Va ll ey 

American Railways, Philadelphia, Pa.-Th e h olde r s of t h e 
$2,435,500 of coll a t e r a l tru st S per ce n t hcncb of the Ame r i
ca n Ra il way s, du e on D ec. 1, 19 11 . have bee n not ified th at 
t he p rin cipa l a nd int er es t of t hi s loa n wi ll b e pa id in P hi la
de lp hia o n a n d after Nov. 27. 19 1 r. w ith in terest to D ec. 1, 
19rr , upon pr ese nt a ti o n at t h e o f-fices o f Di o r e n & Com 
pa n y, P h ilad e lp h ia; Newburger , H e nd er so n & Loeb, P hil a
de lphia , o r th e P rov id ent L ife & Trnst Comp a n y. A lim
ited amou n t of th e b ond s m ay he exc ha nge d for t h e n ew 
con ve rti bl e r efun d in g 5 p er cent bo nd s of th e co mpa n y, clue 
1931, bond for bond, w it h a p aym e nt to ho ld e r s o f m a tu r in g 
bon d s a t t h e r ate o f $35 p er $ 1,000 b ond , plu s clu e ad ju s t 
m en t o f int e re s t , prov id ed accep ta nce of th e offe r is fi led 
n o t later th an D ec . r, 19 11 , w ith Bi or en & Compa ny o r 
N ewburg e r , Hen der so n & L oeb. 

Angola Light & Power Company, An gola, I nd.- T h e 
A n g o la Li g ht & Powe r Compa n y h a s b een in co rpor a ted in 
I n dia n a w it h a cap ital s tock o f $50,000 hy vV. E. M ass m a n, 
vV. J. Vessey, A. J. V ess ey, D. M . Vessey, John Dreibiss, 
Ft. Wayn e, Ind ., a nd Eug en e R eilly a nd M. B. Ke ll y, 
P it t sburg h, Pa., pre sumably a s th e su ccessor t o t h e A n gola 
Ra ilway & Power Co m pa n y, now in th e ha nd s o f r ece ive rs. 

Chicago & Milwaukee Electric Railroad, Chicago, lll.
J udge Ca r pent er h a s dec lin ed the d r aft of t h e r eo 1· ga ni za 
t ion pl an of th e C hi cago & M il waukee E lectric Ra ilroad 
p r epa r ed by t he in te r es t s r epresentin g t h e I ll in o is b r a n ch 
o f th e sy st em a n d ha s r efe rred th e case back t o t h e m as te r 
fo r furth e r t es timo n y. 

Chicago & Oak Park Elevated Railroad, Chicago, Ill.
Britto n I. Budd, pres id ent of th e Chi cago E leva t ed Ra il ways, 
has b een e lecte d presid ent o f t he Ch ica g o & Oak Pa rk 
E leva t ed R a il road to s uccee d l\Ta so n B. Sta rri n g , res ig n ed. 
E . C. Noe, gen eral m a nager of t h e Chica g o E levated Ra il 
ways, h as b een app ointed gen er a l man a ge r of t he C hi cago 
& Oa k Pa rk E leva t ed Ra il road . T h ese changes a r e the 
r esult of th e r ece ive r shi p proceedin g s. 

Columbus (Ohio) Interurban Terminal Company.-The 
Columbu s Interurban T ermin a l Compan y ha s a ppli e d to 
th e Ohi o Publi c Se rvi ce Commi ssion to issu e $1 25,000 of 
twenty- fi ve-yea r S per cen t bond s, th e p rocee d s t o be u se d 
to co mplete th e n ew int erurb a n t e rmina l a t Ri ch a nd 
Third Street s, Columb u s. 

Grand Rapids, Grand Haven & Muskegon Railway, 
Grand Rapids, Mich.-W. H. M o rley, vi ce-pres ident and 
general manag er o f th e Gr a nd Rapid s , Gra nd H ave n & 
Muskegon Railway, iss ued th e fo ll ow in g s ta t ement o n 
N ov. 16, r9 rr , in r egard t o th e n egotia tio n s whi ch were 
pendin g fo r th e sa le o f t he p rop er ty o f th e compa ny: 
" Ther e w as a d ea l in prospec t fo r th e sa le of t he roa d, 
but I did n o t kn ow th e p ros p ec ti ve purchasers. T h ey had 
a n opti o n th a t expired a t th e cl ose of ba nking h ours o n 
N ov. 15, r9 rr, but th ey did n o t exe r c ise th e option. " 

Indianapolis & Louisville Traction Company, Louisville, 
Ky.-The report o f J o hn E. Greely. Scottsburg, I ncl., re
ceive r for th e India na p o lis & L ouisv ill e T ract io n Company, 
has been filed with th e United S t a t es Court in In d ia nap o lis , 
Ind. The gros s earnings for Oc tober , r9rr , wer e $ r r ,036; 
operating expens es, $5,705, and n et ea rnin gs, $5,350. 

Macon Railway & Light Company, Macon, Ga.-Th e 
purchase of practi ca ll y all o f th e co mm o n s t o ck of th e 
Macon Railway & Lig ht Compa n y, a nd a maj o rit y of th e 
s tock o f the Ce ntra l Geo r g ia Powe r Co m pa ny by A. B. 
L each & Compa n y , New Yor k, N . Y., wa s n o t ed in th e 
E LECTRIC R AILWAY J OURNAL o f N ov. 18, 19rr, page 1078, as 
w a s a l so th e purpose t o o r ga niz e t h e Ge o rg ia Light , Powe r 
& Railwa y s Co mpa n y . W . J. Massee. p r es iden t o f th e 
Macon Railway & L ig ht Comp a ny a n d th e Centra l Geo r g ia 
P ow er Compa n y , ha s issu ed a s ta te m en t in r egard t o t h e 
fi nan cing . in pa r t a s fo ll ow s : ' 'A. D. L eac h & Compa ny, 
at th e soli cita ti on of t h e Geo r g ia int ere s t s in t h e M aco n 
R a ilway & Lig ht Com pa n y a nd t he Ce n t r a l Ge o r g ia P ower 
Co mpa n y, h ave und erta ken to fi na n ce p roposed imp rove
m ent s . Th e sa le o f th ese securiti es mea n s t h e immedi ate 
expenditure of seve r a l hundred th o usa nd doll a r s in t he 
be tt e rment a nd ex ten s io n o f th e pro pe r ty of th e M a co n 
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Rai lway & Light Company, th e con structio n of the Griffin 
a nd A tl an ta transmis sion lin e and the erectio n of a gas 
p lant. A n o r g·a nizat ion h as been fo rmed t o h old th e 
securities of the several companies a nd furnish capital 
fo r improvem ents. I am n ow, w ith on e exception, th e 
la rges• s tockh older in these different companies and in 
no sen se have the fo rm er own ers o f th ese properties parted 
with their holdings o r interest s. My associates and I 
have simply secured additiona l ou tside capital t o mak e 
improvements su ggested by the growth a nd dem an ds o f 
t hi s community." 

Massachusetts Electric Companies, Boston, Mass.-The 
t rustees of the M assach u se tts E lect ri c Comp a nies on NO\". 

23, 1911, in a dditi on t o dec larin g the usual semi-a nnua l 
dividend due on Jan. I, I<)I2, recommended the payment of 
t h e accru ed div idends of 17}'.+ per cent on th e preferred s tock 
in preferred s tock at par on July r, 1912. This will increase 
the o u tstandin g preferr ed stock from $20.557,-1-00 to $2-1-.206.-
338. I n a s tatement which they issue d the tru stees say in 
part: "It is the opinion of the trustees that the ti m e h as 
come w h en the probable future earnings justify th e a doption 
of such a plan. The preferred shar eholders are, of cour se. 
entitled to t h eir accumulated dividends in cash. but only 
from net earnin gs to be so appropriated. To und ertak e 
to pay the same in cash in the near future is impracticable. 
because it wou ld involYe the creation of a floating debt 
wh ich might seriously impair the credit and resources of 
t h e association. The issue of preferred shares for such 
arrea r s will Le of advantage not only to th e preferred 
shareh older s but also to the common shareholders, who 
can receive no dividends until such accumulations have 
heen liquidated. The trustees th erefore r ecommend th at 
the powers given the shareholders by the tru st instrument 
be so exercised as to authorize the trustees to issue as of 
Ju ly r. 1912, $3,6-1-7.000 (par value) of additional preferred 
,;hares and to offer these at par in payment of the claims 
for arrears o f diYidends on the out s tanding preferred 
shares. At the expiration of the tru st, all preferred share s. 
nld and new. will be entitled to payment in cash at par." 

New York & North Shore Traction Company, Roslyn, 
N . Y.-The New York & North Shore Traction Company 
has applied to the Public Service Commission of th e First 
District of New York for permission to issue $771.76...i 
of stock and $1,500,000 of bonds. 

Point Shirley Street Railway, Winthrop, Mass.-T t is 
propnsed to apply to the next Legislature for 1frrmission tn 
~ell nr le:i se the Point Shirley Street Railway to the 
Ho ston. Revere Deach & Lynn Railroad. 

Springfield & Washington Railway, Washington C. H., 
Ohio.-The Uhiu l'u l.Jl ic Sen·ice Commission has g;ranted 
the Sprin gfield & \Vashington Railway the right to issue 
$200.000 of stock to be sold at par and $300.000 0f thirty
year bonds to be disposed of at not less than 85. The 
proceeds will be used to extend the line from South 
Charleston t o Washington C. H. 

Toledo, Ann Arbor & Jackson Railroad, Toledo, Ohio.
The Toledo & Ann Arbor & Jackson Railroad. which has 
ta k en over the property of the Toledo. Ann ,-\ r bor & 
Detroit Railroad. as noted in the ELECTRIC RAIL\\"_\\" TncR:\"AL 
of Nov. I 1. I9II, page ro...i2. has organized as follow;: L. E. 
T ngalls. Chicago. president: R. E. Hamblin. formerly gen
t'ral manager of the Toledo (Ohio) Home Telephone 
Company, Yice-president: George E. F ish er, Detroit, sec
retary: J. 0. Zabel. attorney. All the grading between 
Toledo and Ann Arbor. with the exception of 2½ miles. 
has been completed. and 18 miles of track has been laid. 
Seven miles of poles with cr oss-arms haYe been set. two
thirds of the right-of-way has been fenced, and the pov,er 
house at Petersburg. Mich., has been abou t two-thirds 
completed. The new company expects to haYe 20 miles of 
the road in operation by Jan. I. 1913. The distance between 
Toledo and Ann Arbor is -1-5 miles. and between Ann 
Arbor and Jackson, 55 miles. 

Twenty-eighth & Twenty-ninth Streets Crosstown Rail
road, New York, N. Y.- Joseph B. Mayer. receiver for the 
Twenty-eighth & Twenty-ninth Streets Crosstown Rail
road, has filed suit against the directors of the Metropolitan 
Traction Company at the time of its dissolution, to compel 
them t o giYe an accounting for $1,100,000 of bonds issued 
fo r the Twenty-eighth & Twenty-ninth Streets Crosstown 

Railroad, the proceeds of which, the receiver alleges, wer e 
not used for the company's benefit. In their answers t o 
the suit Thomas F. Ryan and P. A. B. Widener say that 
the bondholders have no legal cause for complaint. 

Dividends Declared 

American Railways, Philadelphia, Pa., quarterly, 75 cents. 
Brooklyn (N. Y.) Rapid Transit Company, quarterly, 1¼ 

p er cent. 
Chicago ( III. ) Elevated Railways, quarterly, 1½ per cent, 

preferred participation. 
Cit izen s' Traction Company, Pittsburgh, Pa. , $1.50. 
Columbus (Ohio) Railway, quarterly, 1¼ per cent, com

mon. 
Ft. W ayn e & North ern Indiana Tracti on Company, Ft. 

\/\Jayne, Ind., quarterly, 1½ per cent, preferred. 
Indianapoli s (Ind.) Street Railway, 3 per cent. 
:-Iassaclm sett s E lectric Companies, Bo ston, Mass.. $2. 

p refe rred. 
.'.'Jorfolk R a ihny & Lig ht Comp any, Norfolk, Va., 2½ per 

ccn t. 
Rochester Railway & Light Comp any, Rochester, N. Y., 

quarterly, r¼ per cent, preferred. 
\Va shing t on Ra ilway & Electric Company, Washington , 

D. C., p r eferred, 2½ per cent; common, 1 per cent. 

ELECTRIC RAILWAY MONTHLY EARNINGS 

.\Tf..\);TIC S H ORE R.\ IL\L\ Y, S. \;-;- FO'RlJ. ME. 
Gross Clperating Net F ixed 

Peri"d. Revenue. Expenses. Revenue. Charn·es. 
;-,/et 

Income. 
1 111.. Oct. ·11 $23,369 $22,982 $387 +$582 t $195 

7,442 1 " " · 10 28,743 20.695 8.048 :j:606 

lm., 
1" 
.+" 
.j .. 

1111.. 
1 ,. 

12 " 
12 " 

l 111., 

l " 
10" 
10 ., 

BANGOR RAILWAY & ELECTRIC cm.IPJ\NY 
o,c,t., '11 $53 ,129 "'$2 -l,672 $28,457 $12, 75 6 

'10 -!9,593 ''2 1,771 27,822 12,004 
• 11 226,848 '98, 4-!0 128,408 51,991 
'1 0 216,472 ''9-l,459 122,013 -! 7,725 

CAPE BRETON ELECTRI C COMP ANY. 
S~pt., ' 11 $30,314 $14,455 $15,860 $6, 17-l 

·10 28,835 13,113 15,722 6,149 
·11 333,472 172,-!02 161,070 73,793 
'1 0 317. 733 170.922 146,811 73,9 72 

CHA TTAK'OOGA RAIL\V.'\Y & LIGHT COMPANY. 
Oct. . 11 $83 .698 *$-!9,2-!7 $3 -1.451 $20,198 

'JO 77,993 ~-!3,7-!6 35.247 18,545 
·11 780,934 *456.002 324,932 198,132 
'10 728,940 * 422,643 306,297 l 83, 06X 

DALL'\S ELECTRIC CO RPORATIOI'\. 

$15 ,70 1 
15 ,81 8 
76,417 
74.288 

$9 ,686 
9,57-l 

87,276 
72.839 

$1 4,25 3 
16,702 

126,800 
123,229 

J ,n.. s_7pt., ·11 $131,~-!9 $83,30 1 $4 7,948 $25 ,605 
l" '10 119,80-l 75,538 44.266 26,01 3 

$22,3-!3 
18,25 .1 

283,96'1 
171.06-l 

12 "' 
12 " 

1 rn .• 
1" 

12 " 

' 11 1,583,597 984.873 597,724 313,760 
'] 0 1,426,433 935,236 491,197 320,13 3 

G.\LVESTON-HOUSTON ELECTRI C CU:'l fPANY 

·?,ept., ;~6 
·11 
'10 

$130,685 $75,550 $55.135 $25,468 
110,146 63,308 46.838 26,1 99 

1,468,266 860,378 607,889 301,603 
1.278,075 776.278 501.798 28 1.Jll/ 

GRAND RAPIDS RAIL\Y.\Y. 

$29 .667 
20.63 ~ 

306,286 
220 .279 

1 rn., Oct., '11 $93,58 7 *$54,182 $39,405 $14.980 $24,425 
1" '1 0 91,267 ' 50,832 40,435 15.299 25,13 6 

JO" '11 966,461 *546,967 419,494 150,341 269,15 3 
10" '1 0 9-!7.929 *5 08,729 439,200 152, 129 287,07 1 

LE\YISTOK, AUGUSTA & WATERVILLE STREET RAILWAY. 
1 m.. ?.ct ., '11 $-!7,242 *$28,531 $18,711 $14,430 $4,281 
1 " ·10 -!9,090 *26.563 16,527 13,145 3,382 
-! " '1 1 226,149 * 119,767 106,382 57,828 48,554 
-l" ·10 217,712 *119,1 74 98,538 52,560 45,978 

1IONTREAL STREET RAIL\V A Y. 
\ m., ?,ct,, '11 $442,393 $232,201 $2 10,191 $35 ,697 $174,494 
1 ., '1 0 386,688 205,750 180,938 31,998 148.940 

1111 .• 
1 " 

12" 
] :? " 

lm .. 
l" 

10" 
10 " 

NORTHERN TEXAS ELECTRI C C0:'11P ANY. 
~,ert., _-

1
1_
0
1 $136,089 $71,382 $64.707 $25,3 99 $39 ,308 

118,192 61,594 56,598 19,690 36,909 
· 11 1,579,244 819,380 747,3-!3 288,322 471 ,543 
·10 1,391,000 759,865 6-!3,658 223,9 11 419.747 

P!JRTL\ND RAILWAY, LIGHT & POWER CO MPA NY. 
Oct. "11 $540,764 *$ 264.614 $276,150 $127,179 $1 48,971 

'1 0 503,485 *256,748 2-!6.737 120,599 126,138 
'11 5,238.372 * 2,563,030 2,675,342 1,246,723 1,428,61 9 
'10 4,609.974 '2,236,5 01 2,3 73,473 1.155,080 1,218,393 

c;T, TOSEPH R\ILWAY, LIGHT, HEAT & POWER COMPANY. 
l m., 
I" 

10" 
10" 

. o_,ct. , '11 $91,442 *$54, 746 $36,696 $19 ,043 $1 7,653 
'10 87.613 *49,046 38,567 18,870 19,870 
'11 903,306 *56 5,038 338,268 192,51 9 145,749 
·10 854,363 ·•5 04,396 349,967 1s1,55 6 168,41 1 

WHATCOl\I COUNTY, R AILWAY & LIGHT COMPANY. 
J 111., s,e,pt., ' 11 $35,912 $16,998 $15,914 $9,771 
1 " ' 10 33,781 17,331 16,450 9.084 

12" '1 1 482,624 208,185 183,438 127,491 
12" '1 0 410,968 240,704 170,264 104,216 

*In cluding taxes. t De:licit. :!:Taxes. 

$6,143 
7,366 

55,947 
66,049 
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Traffic and Transportation 
United Railroads, San Francisco, Issues Bulletin on Courtesy 

E . D . Hibbs, ge nera l sup erin tend ent of th e U ni ted Ra il
roads, Sa n F ra nci sco, Cal. , has issu ed th e fo ll owing bul! etin 
"Concerning Court esy" t o a ll employees of the com p a ny: 

''Th e attention of condu cto r s, mo to rmen , g ripmen, in
sp ectors and other r epresentatives o f this company is ca ll ed 
t o the foll owing r ea son s w hy cour t esy t o pa tro ns is exp ected 
a nd insis t ed up on : 

" First- D o unto oth ers a s you w ould th ey should do u n t o 
you. If p ositio n s we re r ever sed y o u would ex pect t o be 
treated court eou sly and w oul d natura lly r esent a n y lack 
o f it. 

" Seco nd-You, wi th your expe r ienc e and trainin g , ar c 
th o roug hly fa mjlia r w ith many t hin gs that s tra nger s in t h e 
city, a nd even local people, a r e in ig n oran ce of, a n d. yo u 
should b ear tha t fac t in m in d, a n d , in rep ly in g to que st ions , 
a lway s courteously g ive th e inform ation fully a n d p la in ly 
in as few w ords as poss ibl e a nd w ith o ut any su gg·es t ion of 
sup eriority b o rn of a g rea t er kn owledg e. 

"Third-T h e m a nner in w hi ch a s ta t ement is m ade or 
q uestion an sw ered is fre qu ently m ore agg ra vatin g a n d of
fe ns ive than th e words in w hi ch it is fra m ed. A kind a nd 
g r ac io us m anner is th e mark of a s elf-re spectin g man
a nd a man wh o respects h im self r arely fa ils to command 
t h e r espect o f oth er s w ith w h om h e is br oug ht in contact . 

" F ourth- True courtesy does n o t di scrimin at e between a 
ric h man o r w om a n a n d a poo r o ne-or b etwee n a w ell
dressed person a nd a poorl y dresse d one . ·.-\ m a n' s a m an 
fo r a' that.' 

"Fifth-Courtesy is n ot onl y s omethin g th e public has a 
r ig ht t o exp ec t of y ou, bu t it pa y s. I t pays in th e fr iends 
it m a k es fo r you p er sonally and as a repr ese n ta tive of th e 
co m pany. It pays in m inimizin g t h e fr ict ion o f y our life, as 
well as th at bet ween t h e company a nd its pa tron s. I t pays 
in rais ing your st a n dar d with th e com pa n y. It pays in t h e 
per sonal sa t isfa ctio n r esult in g· from havin g don e th e rig ht 
a n d kindly thing by y our 'n ei ghbor.' It is t he wish o f th e 
managem ent of thi s compa ny t h at a ll its r epresenta tives 
w h ose work brings t h em in t o con t act w ith th e pu bl ic m ay 
appreciate a nd full y m easure up t o t h eir duty in thi s re
.;; pect." 

Joint Service Between New York and Newark.-Th e 
joint se rvice ove r th e H uds on & Manh attan Rail road a nd 
t he Pe nnsylvania Railro ad b etween New York and New
ar k, N. J ., was inau gura t ed a t r2:0I a. m. on N ov. 2.=;. 19 rr. 

Hearing on Grade Crossings in Indiana.-The R a ilroad 
Commiss ion of Indiana h a s ca ll ed a h ea ring fo r D ec. 5, rgrI. 
on pe ti t io n s fi led with th e co mm ission for th e elimi na tion 
o f grade cr ossin gs of int eru r ban elec tri c railways a nd 
s team ra il road s in Indiana. 

Through Cars Between South Bend and Hammond.
It is s ta t ed t hat n egotia tio n s have been completed fo r 
op era ting th r oug h car s be tween South B en d a nd Hammond. 
Ind., as soon as th e r6-mil e link between Ga ry a nd Good
rum is completed by t h e Gary & I n t eru r ba n Railway, 
Gary, Incl. 

Rules fo r Transporting Dogs in Connecticu t.- The Con 
nec ticu t Company, New Haven , Conn., h as dec icl e <l t o 
charge a n extra fa re fo r the tran sporta ti on o f dogs ove r its 
lin es in Con n ect icut . T h e dog mu st g o o n th e fr ont p lat -· 
fo r m with t h e motorman. In summer th e cl og will be 
per mitted t o ride with the sm okers on th e fi ve r ear seat s. 
A _;-ce n t fa re w ill ent itle a dog t o a tran sfer. 

Police Whistles for Street Railway Employees.- P olice 
Com mi ssion er Waldo o f N ew Y o rk h a s approved a n a ppli 
cat ion of t h e M etropoli t an Street Railway for permiss ion 
to equip its con du ctors with poli ce w histles. The app lica
t ion wa s fi led a ft er a n attem pt wa s made t o ro b on e of th e 
com pa ny's con d uctor s. T h e con du ct or had a pol ice w hi st le 
in h is posse ssion a nd w h en h e b lew it hi s a ssai la n t s fled. 

Hearing in Regard to F ares in Seattle.- T he P ubli c 
Service Commissio n o f vVash in g to n has cleciclecl t o h ole! a 
puh li'c hearing t o determi n e th e r easonablen es s of au 

applica ti on fi led w it h it t o r equi re th e Sea ttl e (Wa,-,h .) 
E lec t ric Company t o cha rge a fa r e of not m o re t han 4 
ce n t s wi th t r a nsfer privileges a nd t o sell e ig ht ti cke t s fo r 
a qua r t er , t hese tick et s, h owever, t o carry n o tra n sfe r 
ri g h t s. 

Hearing in New York on Car Temperature.-T he P ubli c 
Se r vice Com m iss ion of t h e F ir st Di s tri c t of New Yor k h a :
orcl er e cl a public h earin g on D ec. 8, Il)I I, to det ermin e 
w heth er o r no t it sh a ll issue a n o rd er to req uire a t he;·
mom eter t o b e in st all ed in eac h a nd eve ry su r face, subway 
a nd elevated ca r in Grea t er New Yo rk an d tn in c rease th e 
m inimum t emp erature re quirem en t fro m -J.0 deg. Fa h r.. as 
fixe d by t h e co mmi ss ion so m e t im e ago. 

Competition in N ew Jersey.-The R aritan R iver H.a il
road, a st ea m ra ilroad op erat ing b et wee n New B run swick , 
N. ].. a nd Sou th A mboy, N. J., h as fi led w it h th e Boa r d 
of Public Uti lit ies Co mmi ss ion er s of New Jersey a sc hed ul e 
of p assen g er rates t o t ak e effec t J a n . I, 1912, w hi ch r educes 
the ave rage fare fr om 3 cent s a m ile to I¼ ce nts a m il e. 
T he n ew ra t es a r e ma de th e sa m e as t h ose of th e Publi c 
Se r v ice Railway, w hi ch p a rall els th e st eam railroad. T h e 
r ail road has a lso r educe d it s commu ta ti on ra t es. 

Connecticut Company Expects to Comply wi th Fare De
cision.-T h e Con n ec ticut Compa ny, New Have n, Conn .. 
ha s issued t he fo ll ow in g s tatem ent in r ega rd to it s a tt itude 
toward t h e Public U tilit y Commiss ion of Connecticut in 
relation to th e fa re case b efor e th e commiss io n involving 
passen ger r a t es b etwee n H art fo rd a n d Man ch ester, r eferred 
to p rev iuu sly in t he ELECTRIC R AILWAY J OURNAL: " Th e Con
nec ticut Co mpan y exp ec t s to comply wi th t h e orders nf 
th e commissio n in th e Man ch es ter fare case; t h er efore, t h ere 
is no r eason for r aisin g a ny isc;u e r egarding th e co n s t itu 
t ion a li ty of t h e utiliti es law." 

Complain t Against Syracuse, Lake Shore & Northern 
Railroad.-Thc Publi c Servi ce Co mmi ssion of th e Secon d 
District of Ne w York h as r ece ive d a comp la int again~t 
th e Sy racu se. L a ke Sh o r e & No r thern Rai lroad. Syracu ~e. 
N. Y., s ign ed by res idents of Syr acu se a n d patron s of tha t 
road, p rotest in g agai nst th e in creased ra t e of fa r e cha rged 
betwee n Syracu se an d L o ng Bra nch, o r Stop I I, a nd stop, 
en route, w hi ch was put int o effect on Oct. 6, r9 I I. Th e 
compl a in t sta t es t hat t h e in crease from _:; cen t s to IO cent,; 
between Sy racu se an d S t op 4 a nd fro m IO ce n ts t o IS ce n t ~ 
be twee n Syracu se a n d Stop Ir is u nju,.;t and unreasonald e . 

Experimental Owl Service in P ortland, Ore.- Th e ,-,t r ee t 
comm itt ee o f th e City Coun ci l of P ortl a n d, O r e., has poc; t
pon ed a ction on th e prop ose d o rdin a n ce t o comp el th e 
P ortland R a ilway , Ligh t & Power Com pany to oper ate 
car s on a ll lines o n a n hourly sch edul e betwee n 12:30 a. 111 

and 6 a. m. M eanwhi le th e co mp a ny \N ill es tablish the 
speci al nig ht service sugges t ed by D. S. Josselyn, president 
of th e co mpa ny. Th is p r ovides for the opera t ion of ea ch 
pr esent last ca r one more t rip . Thus nn pract ica lly every 
li ne th e las t car wi ll leave th e dow n-town t erminal at 
r :30 a. m ., in s t ea d of 12:30 a. m .. as at presen t. The fare 
nn th e las t t rip will he IO ce n ts tn compensate for the 
extra exp en se involve d. 

Right to Abandon Line D esired.-The Publ ic Service 
Comm iss ion o f th e Secon d D istri ct of New Y ork ha5 
rece iv ed fro m t h e Int ern ati ona l Ra ilway. Buffalo. N. Y .. 
a p etition fo r t h e ap pr oYa l of a dec la rati on of abandon
ment of th e s ing le track of th at company·s line in Buff~ln 
in No rth Divis io n St reet between l\fa in and \Vash ington 
Stree t s, a nd t h e s in g le track in Eagle Street. between Main 
and \ Vas hin g t o n Streets. wh ich we re a part of the \ Vill iam 
Street lin e a nd t h e Clinton Street line. and wh ich are n n 
longe r u se d b ecau se of th e r ern o,·al of the .,ingle t rack in 
Ma in Stree t . Th e peti ti o n states that t he po r tion s of the 
rout e so ug h t to he ahan cl o n ed are 110 longer necessar y for 
th e su ccessful npe ratinn of t he road 01· for the conve ni en ce 
of th e public. as the cars of t h ese routes are operated 
betwee n Eagle a n d No r th D iYis io n Streets onr t h e <lnuhlc 
t 1·ack railway in \Vash ingt on Street. 

City Restrained from Enforcing Car Capacity Ordinance. 
-Judge Dykeman has t emp o rarily r es train ed t h e city of 
Seattl e. vVas h., fr om proceedi ng un der t h e o r d inance regu 
la tin g t he number of pas sen gers to b e carried o n street 
cars a nd fix in g a sch ed ule of run nin g time. J udge Dyke
man , in g r an ti n g t h e te mp ora ry r est r ain ing o rder. hcici' 
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that the question s ho uld awa it the a djudica ti o n of the 
higher court. The Seattle E lect ri c Company con t end s t hat 
to p lace cars enough in se rv ice during ru sh h ou r s to com 
ply with th e ordinance would b lock traffic and that t o 
procure extra m otorm en a nd conductors fo r a few hou r s 
each day wou ld impose a g r ea t financia l hards hip upon the 
company. The company a lso inform ed the court that a 
case is pendin g before t h e State Public Se rvice Comm is
sion in whic h t h e com mi ss io n is r eques ted to make an 
order prescribing a sc hedule fo r the compa ny. and that the 
divided authority of ci ty and State rend e rs the pos it io n of 
the compa n y co nfu si ng. 

Report of Metropolitan Street Railway Association.-Th e' 
report of the Metropolitan Street Railway Associat io n , 
composed of employees of the Metropo litan Street Railway. 
New York, N. Y., h as been mad e public for the year en ded 
Sept. 19, 191 I. T h e total a mount paid during the year on 
accou nt of sickness or injury, for death c laims a nd the es
timated value of medical advice a nd atte ndance was $ .. p ,972. 
The amount of du es a nd initiation fees re ceived from mem 
bers was $29,901, making the excess of benefits over the 
amount paid by members $12,070. The number of members 
at t h e close of the association year was 4284. The associa
tion was organized in Febru ary, 1897. Since then $139,683 
has been paid o ut in death cla im s, $ 1 q.272 in sick and in
jury benefits, and $1 q,081 for m ed ica l advice a nd attend
a n ce (est imated), making a total of $468,036. The total 
amount received in dues a nd initiation fees si nce 1907 is 
$374,896. making the benefits over the amount paid by 
members $93,139. l{eference is made in the report to the 
soc ial gatheri n gs, the lunchrooms, and the loan fund. The 
pamphlet contain s a num ber of half-tone illustratio n s, in
cluding a group picture of the offic ial s and trustees of th.
assoc iati o n . 

Changes in S chedule of Los Angeles Lines.- \Vith the 
ope nin g of th e Watts-.\thcns cut-off t o R edondo Reach. 
nn the P ac ific Electric Railway, Lqs Angeles, Cal., a m11n
ber of ch anges were made in the schedul es and runnin g 
time of var ious lines of the company. The through ope ra 
tio n o n the narrow-gage lin e between Los .-\ n geles a ncl 
Redondo Reach, via 11oneta Avenu e, Inglewood a nd Sun
nyside, ha s been discontinued. The se rvice via Playa de! 
Rey ha s been extended. to Cliffto n-by-th e-Sea. Thirty min
ute local serv ice is operated between Hawthorne and Belvi
dere. The tim e o n the Covina-San Dimas lin e ha s been 
c hanged so that n ow there is a thirty-minute service in
stead of a fifty-min ut e se rvice as heretofore. The La Habra 
lin e ha s been extended to Stern. A new sc hedule has been 
put in effec t between Los Angeles and San Pedro, via Ver
mont Heights, making connections at Hermosillo with the 
Redondo through line. The di r ect San Pedro lin e by th e 
way of Dominguez has been changed so that there is a 
forty-minute service in,tead of fifty minutes and o ne hour 
as heretofore. The Santa Ana sc hedul e has been re
arra nged so that seve ral more trains have been added t o 
the run and there is an entirely new service between 
Los A n geles and Artesia. 

Injunction Against Seattle Ticket Ordinance Denied.
The application of th e Seattle (Wash.) E lectric Company 
fo r a n inju n ction to r es tra in the c it y from en fo rcing t h e 
o rdinance to compel the company to place street car 
tickets o n sale o n the cars has bee n denied by Judge C. H. 
Hanford of the U ni ted States Circuit Court. In asserting 
ju risdi cti o n , Judge H anfo r d sa id : " The or dinance in ques
tion is a legislative ac t of a mu ni cipal gove rnment. Th e 
State constitut io n is the primary source of the legislative 
power of the City Coun cil, and th e power of the Coun ci l 
to legislate is subordinate, but n o t secondary, to the 
power of the State. It is subordinat e because th e Sta t e 
constitu tion prescribes that the charter must be consistent 
with the constituti on a nd subject t o it and the laws of 
the State. If the o rdinance d oes impair the obligat ion 
of contr acts it is unde r th e ban of the constituti o n of 
the U nit ed States and the alleged exerti on of the le g is
lative power of the State brings it u nder the con s titution 
of the United States a nd th~refore under the juri sdictio n of 
the federal courts." Th e attitude of the company t oward 
the o rdinance was explained in the s tatem ent by Jacob 
Furth, president of t h e company, published in th e ELECTRIC 
RAILWAY J ovRNAL of NoY. 18, 191 I, page 1079. 

Personal MenHon 
Mr. Roy Antibus, fo rmerly with the Roberts & Abbott 

Compa n y, Cle , ·e la nd, O hi o, has been appointed en g in eer in 
cha r ge of con st ructi o n o f the No rth ern Ohio Powe r Com
pan y's property, at Cuya h oga Fa lls, with offices at Akron, 
O hi o. 

Mr. H. M. Beardsley, fo r som e tim e secre tary a nd treas
ure r of t he E lmira \Nater, Lig ht & Railroad Company, E l
m ira, N. Y., and fo r more than a y ear acting gen eral m a n
age r of th a t compa n y, h as bee n a ppo int ed ge n eral man ager 
of the compa ny. 

Mr. C. Nesbitt Duffy, comptroll er of Th e Milwaukee E lec
t ri c Ra ilway & Li g ht Company, Milwaukee, Wis., spoke o n 
the subj ect of "Som e Featur es of E lect ri c Se rvice Rate s a nd 
o f Munic ipa l Own er ship" b efore t h e Milwaukee Company 
sect io n of th e Na ti o na l E lec tri c Li g ht Associati o n o n Thurs-
day eve nin g , Nov. 23, 191 I. · 

Mr. E. J. Emerson h as re sig n ed as sup erint endent of th e 
Rapid Tra n sit Ra il way, Dallas, Tex ., cont rolled by the 
Dalla s E lectr ic Corp oration, t o become ge n eral manag er 
of th e Beaumon t I ce, Light & Refrigerat in g C0111pany. 
Beaum o nt , Tex. Mr. Emerson was p r ese nted with a gold 
watch a nd cha in b y th e empl oyees o f th e Dallas Electric 
Corpor a ti on as a t o ken o f es t ee m w h en h e left Dalla s. 

Mr. T. G. Wood has been appointed superintendent of 
tra n spo rta ti o n o f th e B loomin g t o n & Normal Railway & 
L ig h t Compa ny. B loomin g to n , Ill. Mr. vVood was first em
ployed by th e Illin o is Traction System as superintendent at 
Cha mpaign, Ill. \\!h en th e divisio n o f th a t company between 
Spri n gfie ld a n d St. Loui s wa s op en ed h e w as placed in 
c harge of it. He r e sig ned from t h e company t o go into 
business fo r him self. 

Mr. A. B. Coryell, who r es ig n ed r ece ntly a s general man
age r of t h e D ay t o n Co n s tructi o n Compan y and th e Gre en
vi lle l{ailway & Li g h t Compa ny, Green vi ll e , Tex., ha s been 
a ppo in te d gen er a l sup e rintendent a nd purch as in g agent o f 
the \V aycross St r eet & S uburban Rai lway, Waycro ss, Ga .. 
in charge of the purchas in g o f al l m a t eri al a nd th e constru c
tio n of the comp a ny 's sys t em. Mr. Co rye ll en te red upon his 
new dut ies on Dec. r, 191 I. 

Mr. William S. Sargent, fo r six years chi ef clerk of the 
?\J iddl<'sex & Boston St r ee t Rai lway, N ewt o n ville, Mass., 
was tendered a banqu et at t h e Wood land Park Hotel, 
Auburnda le, r-fa~s., o n Nov. 20, 19 1 I, in conn ection with hi s 
departure fro m t h e company to e nter anoth er field of bus i
ne ss. Mr. Geor ge 11. Cox, mana ger of the company, pre
sided, and at t h e conclu sio n of th e dinn er presented Mr. 
Sargent wit h a gold pin o n beh alf of the officials of the 
M iddlesex & Boston sys tem. 

Mr. Samuel Higgins, gen eral mana ger of the New York, 
New Haven & Ha rt fo r d Ra il road, New Haven, Conn., who 
temporarily r etired fr om ac tive service several months ago 
because of ill-healt h , ha s decided t o r et ire from the service 
of the company, effec ti ve wit h the close of this year. As a 
result of Mr. Higgin s' re s ignation, Mr. H . J. Horn will be 
appoin te d a v ice-president o f th e company in charge of the 
ope ra tin g departm en t , eff ec tive on Jan. I, 1912. The pos ition 
of gen er a l manager wi ll remain in abeyance for the imme
d iate futur e. 

Mr. George G. Mulhern has been appointed superin
tend ent o f ope r a ti o n und er Mr. Peter Witt, street railway 
co mmissi on er-elec t of Cleveland. When the street rail
ways in Cleveland were merged as th e Cleveland Electric 
Ra ilway several yea r s ago, Mr. Mulhern was made super
intendent o f the system, under Mr. John J. Stanley, gen
er a l manager. Mr. M ulhern well't into politics later and 
was el ec t ed sheriff of Cuyah oga County. At the expira
tion of hi s term of office, he built the loops about the 
P ubli c Square, C leveland, for the late Mayor Johnson. 
Later o n as a contracto r he did much work for the Cleve
land Railway. 

Mr. Carroll R. Phenicie ha s r es igned as e lectrical engineer 
a nd ma ster mechanic of the Chicago & Milwaukee Electric 
Railroad, Chi cago, Ill. , with which company he h,;s been 
conn ected fo r the las t eight years, to become electrical en
g ineer fo r Mr. Clement C. Smith, who is managin!! the fol
lowing prope r ties: Eastern Wisconsin Railway & Light 
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Co mpany, Fo nd du Lac; 'W isco n sin E lec tri c Ra il way, Os h
kosh; Green Bay Tracti on Compan y, Green Day Gas & 
El ec tric Compa ny, a nd th e No rth ern H y droe lec tri c Pow i> r 
<.:ompany, Green Bay, \ Vis.; th e Lee County E lec tric Coro
pany, Dixo n, Ill.; St erl in g, D ixon & Eas t ern E lec tr i<:: R a il
way, Dixo n, Ill. ; \ Vin o na Ra ilway & Li ght Co mpa ny, 
\Vin ona, Minn. , a nd r eceive r of t he La Crosse \;\Ta t er Power 
Company. 

Mr. W. A. Clader has r es ig n ed as audi tor of th e C. H. 
Geis t Company, Phila delphia, P a. , t o o rganize th e A udit 
Company of Philadelphi a, w hi ch w ill specia li ze in audit s 
a nd examin ation s o f public utilit y corp o ra t ion s. l\ Ir. Clader 
became connect ed with th e U nited Gas Imp roveme nt Com 
pany in 1901. When th e compa ny acquired th e electri c ra il
ways at Providence, R. I., in 1902, h e was em ployed th ere 
as statistician. H e became conn ec t ed w it h l\Ir. S. S. Bu sh , 
Louisville, Ky., in 1907. as a udit o r of stree t r ai lroad a nd 
lighting prop erties controll ed by l\ Ir. Hu sh a nd hi s asso
ciates. In N ovember , 1908, l\ [r. Ua der wa~ ap p oin ted trav
eling auditor of the l\I oha w k V a ll ey Com pa ny a nd th e New 
York State Railways. A ft er doing some sp ec ia l work a t 
Penn Yan, N. Y., fo r l\ [r. 'vV. T . l\Iorris. l\Ir. Clade r in 
.\T ovember, 19IO, w as app ointed audito r fo r l\Ir. C. H. Gei~t , 
who is int eres t ed in public utili ty properties. i\ lr. Geist 
will be as socia t ed w ith M r. Clade r in th e Audit Compan y 
of Philadelphia as pres ident of th e com pany. 

Mr. P. B. Sawyer h as r es ig ned as gen era l manager of t h e 
D es Moines E lec tric Compa ny, D es Moin es, Ia., o n e of the 
McKinley properti es, to b ecom e gen eral manager of th e 
Union Electric Compa ny, Dubuqu e. H e is t hi rty- two yea rs 
old. H e was g radua t ed fro m P urdue U n ive r s ity in the 
electrical engin ee rin g· course in 1900. Du r in g t h e su m m er of 
1900 h e was connected with th e Ch a ndl er & Taylor Com
pany of Indianapolis, Incl. In 190 1 h e com p lete d a post
g raduat e course a t Purdue U nive r s ity in elec t rical en g in eer
ing, and later w as m ade ass ist ant to the con st ruct io n en g i
neer on the underg round in st a llati on with t he D es Moin es 
E dis on Light Company. H e co ntinu ed w ith t h is com pa n y 
a nd w as appoint ed sup erin te nd ent in Januar y, 1902. I n Apri l, 
1906, h e was made g en era l m a nage r of th e company, w hi ch 
p osition he ha s held until th e prese nt time, hav in g bee n con
t inu ed in charg e o f th e prop erty wh en it was so ld to t he 
McKinley interes t s in 1910. H e succeed s Mr. L. D. Math e~ 
a t Dubuque, wh ose a ppo in tme nt as m a nage r of t h e Mon t
gomery (A la.) Trac ti on Company a nd th e Cit izen s' Li g h t, 
Heat & P ower Comp a ny was n o t ed in t h e ELECTRIC RAILWAY 
Jot'RNAL issue of NoY. 11, 1911. 

OBITUARY 
John F. Dryden, p res ident o f th e P ru dential Insurance 

Co mpany, Newark, N. ]., and a director of th e P ubli c 
Service Corporati o n of New J cr sey, P ubl ic Service Ra ilway 
a nd other co rpor a ti on s, di ed at h is h o m e in Newa rk o n 
Nov. 2..j, 19 II . M r. Dry den wa s born in Fa r m in g t o n, M e., 
in 1839. H e a tten ded Ya le, but d id n ot gra du a t e. As ea r ly 
as 1865 h e ent er ed th e in suran ce field, a nd in 1873 he a n d 
ot her s est abli shed th e Prud en t ial In sura n ce Comp an y. 
M r. Dryden w as elec t ed t o th e U nit ed S ta t es Sena t e fr om 
:\'ew Jersey in 1901. 

J. J. Ferrier, w ho was co nn ecte<l w ith the staff of l\Ir. , \ . 
H. Babcock, elec tri ca l eng in ee r of t h e South ern Pacific Com
pany, Sa n F ra n cisco, Cal., d ied sud denl y on Oct. 2(), 191 r, 
at hi s h om e in F ruit va le, Cal., fr om o ,·e rexe rtion in physica l 
cultur e exer cises. Mr. Feni cr was born in S ussex Co un ty, 
En g land , in 1883, and ca m e to 1\m eri ca in 1903. :H is fi r st 
wor k w as w ith t h e M erge nth aler Lin o type Compa ny, New 
Yo rk, N. Y. In 1905 b e j o in ed t h e e lec tri ficat ion de pa rtment 
r,f the New Yor k Central & H ud so n R ive r R a il roa d a nd rose 
to chi ef draf tsm a n in th e st eam en g in eerin g bra nch of th is 
work. l n A pril, 1907, h e ent ere d th e office o f th e elec tri cal 
eng in ee r of th e Sout h ern Pacific Compa ny at San Fra n cisco, 
Cal. , and took a promin en t part in th e steam a nd m ech a ni ca l 
eng in ee rin g work of th e Oakla nd , A lam eda and Be rk eley 
l' lect ri f1c a tin n. S u bsequ entl y h e w as p r om ote d t o th e posi
t ir,11 r, f office en g in ee r , a ncl in t h is ca pac it y ha nd le d ma nv 
details co nn ec ted w ith tl1 e O a kla nd , A la m eda an d lle rk elc)' 
in s ta ll a t io n. Il e was a 1n e 111 be r of t h e Maso nic O rder , th l' 
Fo res t er s a nd th e Easte rn S ta r . and a n associa t e m embe r uf 
t he A m e r ica n Society o f Ci,· il E ngineer s a nd th e Ame ri can 
Soc iety o f M ec ha ni cal E ng in ee r s. 

Construction News 
Co nstructi o n News Notes are classifie d und er eac h head

in g a lph ab eti ca ll y by States. 
A n as t eri sk (*) indicate s a projec t nnt previously re

por t ed. 
RECEN T I NCORPO RATIONS 

*Fresno & Eastern Railroad, Fresno, Cal.-A pplication 
fo r a cha rter h as been made in California lJy thi s co mpan y 
to build a 78-mil e elect r ic rai lway uctw cen Fresno a nd 
Shave r L ak e. Capi ta l stock, $1,500,000. Incorporators: 
Fayette M. Me iggs, Oakland; Albert IL Dodd, Sa n Fra n
cisco, a nd George J . A ldrich, Audubon, N. J. 

*Marysville-Colusa Railway, San Francisco, Cal.-Appli
cat ion fo r a ch ar te r ha s been made by thi s company, as a 
subs idia ry com pany of th e No r them Electric Railway, 
to build a 30-mil e electric r ai lway be tw een Marysv ill e and 
Colusa. Cap ita l st ock, $ 1,500,000. Directors: Charles H. 
Ha mm o n , Berk eley; Leo n J . De Sabia and Samuel Lilien
tha l, San F ra n cisco; George H. Springer, Piedmont, and 
H er be rt W. T u rlon g, Pl easan t on. 

*Arkansas Valley Railway, Light & Power Company, 
Pueblo, Col.-T his company has been in co rp orated in Colo
rado in th e int erest of H. l\I. Byllesby & Company, Chicago, 
Ill. , t o t a k e ove r t he P uebl o Suburba n Trac tion & Lighting 
Com pa ny and t h e Colorado Light & Power Compa ny, 
Canon City, rec ently acquired. Capital stock, $10,000,000. 
I ncorp o ra t o r s: \ V. F . Rab er, T . II. D evin e a nd F. W. In sull. 

Angola Light & Power Company, Angola, lnd.- I ncor
pora t ed in In d ia na, pre sumably as the succe ssor to the 
.\ n gola Railway & I'ow er Company, now in the hand s of 
rece ive r s·. Cap ital stock, $50,000. In corporator s: W . E. 
M a ssm an , \ V. J . Ves sey, .\. J . Vessey. D. M. Vessey, John 
Drei bi ss . Ft. \Vayn e. Ind., and Eugene Reilly and M. B. 
Ke lly, Pit t sbur gh , Pa . 

Perry (Ia.) Electri c Ra ilw ay.-I ncorporat ed in IoYva to 
build a n elect ri c r a ilway in Perry. Capital stock, $100,000. 
I ncorp ora tors: B . C. D ilenbeck, J. E. H ambri g ht, Cha s. E. 
\Vil son , C. C. l\IcCreery, H. C. 1Iocllin , J. E. Wilson and 
H. G. Giddin g·s. [ E. R. ]., Oct. 28, ' 11. l 

Toledo, Ann Arbor & Jackson Railroad, Monroe, Mich.
Charter ed in M ichi gan to take over the T ole do, Ann Arbor 
& J ack son E lec tr ic Ra il way. Of this line 18 miles are com
p le t ed t o P et ersb urg a n d from Petersburg· t o Ann Arbor, 
26 mil es, th e grading is done and the bridge abutments 
a re b uilt . T he r ight-o f-way is secured t o Jackson, which 
is 48 mil es fro m Toledo. Capital stock, $500,000. Officers: 
L. E. Ingall s, Chicago, Ill.. pre sident, and George E. 
F ish er, 433 Majestic Building, D etroit, secretary. [E. R. J., 
Oct. 28, 'II.] 

Elwood City & Kopple E lectric Railway, Elwo od Ci ty, 
Pa.-Cha rt er ed· in Pennsylva nia to bu ild a I-mile electric 
ra il way from E lwood City to Kopp el. Capital stock, $6,000. 
I ncor po rato r s: T. A. \V ilson, R. A. Todd, F. C. John son, 
H. K. Greg·ory and \V. J. Coursin, al l of Beaver Fal ls. 
[E. R. J ., J ul y 29, 'r r.] 

F RA NC HISES 
Phoenix, Ari z.- T h c Salt River V a ll ey Elect ri c Railway 

bas ask ed t he Common Counc il for a twenty-five-year fran 
ch ise in P h oenix. Thi ~ 60-rnile railway wi ll co nne ct 
P hoe ni x, Scottsdale, Tempe, :\I esa . Chandler, ,\l hambra , 
Glend ale and Peor ia. F. l\ f . \Vint er. Ph oen ix, presiden t. 
[E. R. J., Nov. 18, '11.] 

Bakersfield, Cal.-Th e San J oaqu in \'alley Electric Eail
way, S tockt o n, has re ce ived a for ty-nine-year fra n chi~ e from 
th e City Coun cil on North Chester Aven ue in Bakcrsfi.cld. 

Covington. La.-'vV. J . Tracy, Clevelan d. Ohio, ha s r eceive d 
a fr a nchi se for an electric railway from S lid ell to H oultnn 
'" ill e. It is sa id that thi s line will be a link in a propose d 
elec tri c r a il way between Slidell anf! l·bmm ond, an d that 
th e proposed road will e\"e n tna lly lie ex ten ded t" Datnn 
Ro uge. [E. R. J., Oct. 2~. '1 T. I 

Eli zabeth, N. J.-Thl' l'ul>li c SL'nirl' H.ailway, Newark, 
has r ece ived t he a ppr nval n[ the join( committee on rail
road~. ~treets ancl street railway~ t" double-track its line 1111 
South Broad Street in f~lizabcth. The company wil l n ext 
a sk th e City Council fnr a franchi~c. 
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New Rochelle, N. Y.-Tb e Public Service Commission, 
Second District, has g iven its permis sion for the construc
tio n o f the extensions of the \ i\Testc h es t er Street Railroad 
in New Rochel le. 

Statesville , N. C.-Th e ::forth Carolin a Public Service 
Comp any, Greensboro, will as k the City Cou nci l for a fran
chise in Statesvill e. 

Cle veland, Ohio .-The CleYeland, Youngstown & Eastern 
Ra ilway h a s asked the Mayur to approYe the franc hi se tn 
build it s lin e down Kin gsbury Run to the cente r of Cle\'e
land. 

Dayton, Ohio.-Tbe Dayto n , Sprin gfie ld & Xe ni a South
ern Railway has a sked th e City Counci l for a twe nty-fi ve
year exten sion of its franchis e in Dayton. 

North Dayton, Ohio.-The J-'euple' s Ra il way. Dayton, ha s 
r ece ived a franchi ,-,e from th e City Council in ;\'"o rth Dayton 
t o co n struct cur\'e s, s\\· it ch e;, a nd turn outs alo ng the loop 
in North D aytu n, pruYi decl it co nfllrmed \\·it h certa in co n
dition s that we re /lUtlin ecl. 

Pittsburgh, Pa.-Th e Pitt.--;lJmgh. Steube1nill e & \\!he eli ng 
Stree t Railway ha s asked t h e City L'ounci l for a franc hise 
in Pitbburg h. Thi , line wi ll co nn ect l' itbl,urgh. P a., 
Steuben v il le, ( Jhin . and \ \' he elin g·, \V . \ 'a. SurYeys ha Ye 
been made a nd m o~t /ll the ri; . .dit-of-way secu red. \\". l-1. 
I-Iildehta nd , l 1i tbl1urgh. is inten:,te<l. IF,_ h'.. J., Dec. 10, 
'ro.] 

Providence, R. I.-Th e J{h<-de J ,-land C"mpa ny has re
ce ived a fran chi ,e frum th e J\ oard nf .\klermt:11 tn double
track it s Plainl1e ld Street line fr"rn OlnL·yyi\le Square we:--t
er ly in \Jr cJ\·idence. 

Spartanburg, S. C.-The ( ,'rc-enYille. Spartanburg & .\ n
de rso n J..:.ailway, Creem·ille, has received a lifty-:rL·ar fran
chi se from th e City Cnuncil in Spartanburg. 

Salt Lake City, Utah.-The Salt Lake & Lu~ _-\ngele, 
Rai lway ha s a,keu t h e City Cm111cil for a fra nchi,e t" ex
tend it s tra ck , in the we,tern part of Salt Lake City and 
to run it s ca r s ll\"er certain track" "f the Ctah Light ~ 
Railway int o t h l" liu ,ine~~ ~l"<:ti"n "f Salt Lake City. 

*Salt Lake City, Utah.-The Saltair l..:.ailroad ha:-- a~kecl 
the City Cnun c il io r a franchi~c t" operate an ele ctric rail
way OYe r ce rt ai n ~t rceh in Salt Lah· City. 

Weston, W. Va.-The Uark,burg- & \Ye"tun Electri~ 
I..:.ai lway, Clarksburg, has a~ked the City C"uncil fur a fran
chi se t o extend it,; line in \\'e~ton to :'dount Clare. 

Milwaukee, Wis.-Th e Milwaukee Electric Railway & 
Light Company ha~ a,ked the L"ommun Cou nci l fur a fran
chi se ior a cr o:, ,town line u,·er the T\\"entv-se,·enth Street 
,·iadu ct in .:\Iilwaukee. · 

TRACK AND ROADWAY 
*Bassano, A lta.-T he c;orm a n. Clancy & Grindley Com

pany, Calga n·. li a~ recei,·ed a contract to· build a :;-mi le 
electric r ailw~y betw een Ba,"ano and the. Canadian IJaciric 
Railway's irriga ti n n dam. 

Lethbridge (Alta.) Municipal Tramway.-.-\ t the mun ic i
pal election,, on Dl"c. II the c iti zens will b e a"ked to \'nte 
0 11 a by-law fur the raisi ng nf $--1_:;o,ooo fo r the constru ctic,n 
of an el ect r ic rail\\'av in Lethhrid~·e next vear. Th e ~um 
of $300,000 \\'ill g-o t·o t he railway·, the r e1;1 ai nin g $ r50,ooo 
to be used fo r the necessary exten~ions to the power plant. 
[E. R. J., Ym·. 25, 'rr.] 

Ft. Smith Light & Traction Company, Ft. Smith, Ark.
It i~ report ed th at this company has awa rded a cont rac t 
fo r grading ib extens io n t o Sout h F t. Smith t o Hays & 
Payn e Company. 

Phoenix ( Ariz.) Railway.-Thi,- company expects t o ex
tend ib Glendale lin e to .:\Iarinette. a di:,ta n ce of 16 m ile, 
nnrthwe:,t oi Ph o enix. 

Clear Lake Railroad, Lakeport, Cal.-\\-o rk ha ~ b ee n be
~un by thi, company o n it s 2--1-mile lin e be tween H opland 
and Lakep ort, with branc hes th rough Kel seyville a nu l,1pper 
Lake. Charle:, [II. Hammond. Lakep ort, is int ere;,teci. 
[E. R. J .. Oct. LI, 'r r.] 

Oakland (Cal.) Traction Company.-Plans are being con
sidered by this company tn build seYeral ex t ensi on :, in 
Santa Clara County. 

Washington Railway & Electric Company, Washington, 
D. C.-This comp any pl a ns to build a n ext ens ion of it s 

Ninth Street lin e as fa r as Soldiers' Home Junction on 
Georgia Avenue in Washin gton. 

Ma con Railway & Light Company, Macon, Ga.-This 
co mpany ,,· ill spend $300,000 o n va riou s improvements a nd 
exten sion s of it s lines. Among these extensions w ill be a 
lin e t o th e Idle Hour Country Club , fo r w hich th e contract 
has a lready be en awarded. 

Waycross Street & Suburban Railway, Waycross, Ga.
This company has p laced o rd er s for material and w ork will 
soon be beg un on it s lin e to co nnect Heba rd ville , Deen
wood, \Vinona Park, Waresboro and Waycross. H. H. Bur
net. sec retary. [E. R. J. , Oct. 2r, 'rr.] 

Waukegan, Rockford & Elgin Traction Company, Wau
kegan, Ill.-Dnring the n ext two months this company will 
award contrac t s t o build 7 add ition a l m il es of track. It 
will purchase 56- lb. o r 60-lh. relay in g rai ls for this work 

Chicago, Lake Shore & South Bend Railway, Michigan 
City, Ind.-lt is reported t hat t hi s company plan s t o bui ld 
irom Kens ing ton to Chicago, a di s tance of q m il es . 

Indianapolis, New Castle & Toledo Railway, New Castle, 
Ind.-I t i" rep ort eu t hat thi s company will soon build it s 
exte n sion fr om Indianapoli s to Muncie. 

Eastern Indiana Traction Company, Richmond, Ind.
Su n eys will be begun at once by this company on its 85-
rnile elect ri c r ailway. Th e sout hern terminus wi ll be Ham
ilton, Ohio, fr om w hi ch point th e line wi ll extend n orthwe st
erl y across th e Indiana line to Oxfonl, O hi o, College Cor
ne r ancl Ric hm ond, Ind. From Richmo nd t h e lin e will 
ex t end n ortheast to Un ion City and Port la n d. Financial 
hackin g has b een secured and it is expec t ed to begin con
;;t rn ct iun in the sprin g. Sharon E. Jones, pre s id ent. [E. 
1..:.. J., net. 7, 'r r.] 

Kansas City & Ft. Scott Electric Railway, Stanley, Kan. 
- Suneys a r e b ein g m ade and right-of-way obtained by 
this com pa ny fo r it s prujected lin e between Kan sas City, 
l\lo.; Rosedale, Stanley, S tilwell, Louisburg, Pleasanton 
and Ft. Scott, Kan. Capital s t ock, $ 10,000, to be incr ease d 
as soon as th e suneys a r e compl eted. Office r s: W. T. 
Quarks. S tanley, pre sident; J ohn Roe, Meriden, v ice-pre s
ident: .-\. J. Calve ry, Sti lwe ll, sec retary; J. H. Schroeder. 
Stanley, treasurer, and l\L J\ f. Sweetman. Stanley, general 
manager. [ E. R. ]. , Nov. r8, ' 11.] 

Frederick (Md.) Railroad,-Pl a n s are b eing m ade by thi s 
com pany to beg in t he con;;tructio n o f its line between Jef
ferso n and Brunswick. 

Milford & Uxbridge Street Railway, Milford, Mass.
Plan s are being con»ideTed by this company t o exte nd it s 
li n es from Milford t o the Ko rth ::\Iilford distr ict. 

Meridian Light & Railway Company, Meridian, Miss.
T hi s compan y plans to build an extension of it s Compre ss 
St re et li ne in Mer idia n to the cotton mills. 

Yazoo Valley Electric Railway, Light & Power Company, 
Yazoo City, Miss.-James H. Collins, Chicago, has be en 
a wa rd ed th e contr ac t by this company to make a survey for 
the propose d interurban ra ilway between Yazoo City a nu 
Ca nto n a nd "· hi ch may lat er extend to Jackson v ia T ouga
loo, Ridgeland. illadi so n and Gluckstadt. It is report ed tha t 
fi nan cia l ba cking has bee n sec ured. H. Wise, Yazoo City, 
is inter es t ed. [ E. R. J. , O ct . 7, 'rr.] 

Nebraska Transportation Company, Omaha, Neb.-This 
co mpany is r ece iYin g bids for material and will let con
tracts duri ng D ecember to build its electr ic ra ilway to 
co nn ec t Omaha, Elk City, Arlin g t on, Craig. Oakland, South 
Sioux Ci ty a nd Fremont. A s ing le track from Omaha to 
F r emont will be built fi r st. C. \i\T. Baker. Omaha, president. 
[E. R. J., Nov. 5, 'r r.] 

Public Service Railway, Newark, N . J.-Pla n s a re b ein g 
co nsidered by thi s company for an extension o n Bloomfield 
.-\venue in X ewark. 

United Traction Company, Albany, N. Y.-This company 
has placed in operat io n it s n ew Arbo r Hi ll lin e in A lbany. 

Catskill (N. Y.) Traction Company.-This company plans 
to build an extension from Cairo to East Durham and Oak 
Hill. 

Elmira Water, Light & Railroad Company, Elmira, N. Y. 
-\i\Tork has been begun by this company on the con struc
tion of a double-track line between E lmira and Rorick's 
Glen. 
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N ew York & Queens County Railway, Long Island City, 
N . Y.-In t h e sp rin g thi s company will double tra ck all 
its line s in Flu shin g, and b etween F lu shing a nd J a m a ica 
and over t he causeway to College 1:'oi nt. 

North Carolina Public Service Company, Greensboro, 
N . C.- It is repo r ted that this co mp a ny plans to ex t end i (3 

lin e to StatesYille. 
North Carolina Interurban Railway, Raleigh, N. C.-T hi s 

compa ny has r em oved it s principal o ffi ce from Rutherford
to n to She lby. Thi s lin e will co nn ect Charlott e, Ga s t oni a, 
Da ll as, CherryYille, Shelby, Ruth erford. F a irvi ew and A;,h e
vi ll e. J. A. Harri ll , pre sid ent and J. T. Gardne r, sec r et a r y. 
[E. K J., May 20, 'rr.] 

Springfield, Wilmington & Cincinnati Railway, Cincin
nati ,' Ohio.-It is r ep ort ed th at thi s company has fi na n ced 
a nd will beg in co n st ru cti o n in th e sprin g o n it s li ne w hi ch 
is to con n ec t Springfield, Cin cinnati , \Vilmin g t n n a nd No r
wood. G. H. Frey, Sprin gfie ld, is int erest ed . [E. R. J., 
Au g. 5, 'II.] 

*Coshocton, Ohio.-F rank A. l\lcGnwan. Ca nto n, plan s 
to buil d a lin e in Cosh octo n. J t is propose d t o operate 
s t o rage batt ery ca r e,. 

Shaw nee-T ecumseh Traction Company, Shawnee, Okla.
T he peop le of Sulphur ha,·e accep ted th e propos iti on of th is 
company and " ·ill g iY e th e co mpany a bonu s of $40,000. 
depot ground s and a fra nchi se t o o pe rat e a li ne fr om .the 
.\rtcsian I-T o tcl in Sulphur to Dr umid e S prin g. 

London & Northwestern Railway, London, Ont.- Exte n
sive p reparat ions are b eing made by thi s co mpany fo r th e 
construction of a 1·aclial ra ilway b etwe en Lo ndon a nd 
Sarnia. Daniel .\. Stevva r t, Lond on , is int erested. [ E. R. 
J., Oct. rs, 'r r.] 

Niagara, St. Catharines & Toronto Railway, St. Cath
arines, Ont.- It is reported th at thi s company w ill ex t en d its 
lines ea r ly next year from P ort Co lh o rn e t o Ft. Erie, a nd 
from that pla ce t o N iaga ra Fall ,;. 

*Portland, Ore.-.-\11 exten sion nf the I!awth orn e Ave nu e 
line in Portland 2½ mile s eastward on Divi sio n Street 
an d t he Sec tion Lin e road ha s bee n defi nit ely arran ged fo r 
by t h e property own er s alo ng the proposed route. A pro
vis iona l company is to he u r gani zccl wit h a capital st ock of 
$30,000, which will co nstru ct the lin e a nd turn the property 
ove r to the Portla n d Railway. Light & P ower Comp a ny 
when completed. 

Montreal & S outhern Counties Railway, Montreal, Q ue.
T hi s company ha s leased the lin es of th e old Central Ver
mont Railroad fr om M cG ill Street, :-Iontreal, to Richeli eu, 
14 m iles from St. Lambert. Th e line will be electrified and. 
bes ides new rail s, a n ew brid ge w ith a span of qo ft. is 
to b e built ove r th e Lit t le ;\Iontreal Ri\'er n ear Chamblv 
Bas in. · 

Valley Street Railway, Sharon, Pa.-Pla n s are b ein g mad e 
by t hi s company t o con struct a n exte ns ion in S haron a nd at 
South Sharon. 

Sunbury & Northumberland Electric Railway, Sunbury, 
Pa.-Surveys a re b ein g made by thi s comp any fo r it s ex
t en sion from Six th St reet v ia Queen Street ove r Kapp 
Height s t o the upp e r _ en d of th e company' s ya rd s in 
N orthurnbcrland. 

Woodland & Southern Railway, Woodland, Pa.-T hi s 
company has comp lete d it s lin e and w ill pla ce it in op era
ti o n early in Dece mb er. It con n ec t s \i\Toocl lawn a nd Ali 
quippa with a bra nc h lin e on F ra nk lin ,-\ ve nue, \ Voocl law n. 
ext ending toward )J°ew Sh effie ld. J . I. Moo re is in tereste d. 
[E. R. J., May 6, ' r r. ] 

Knoxville Railway & Light Company, Knoxville, Tenn.
Surveys arc being mad e, ri g ht-of-way ha s been obtained 
a nd co n structi on w ill b e be gun soon o n the exte n sio n of 
th is company's Seviervi ll e P ike line t o the I sla nd Hom e 
property. 

Middle Tennessee Traction Company, Nashville, Tenn.
About I() m ile s of g rading have be en co mpleted by thi s 
co mpany from Franklin t o Eaglevil le. Thi s 40-mile lin e 
wi ll connect Franklin, Eaglevi ll e, S h elbyv ill e a nd Coll ege 
Grove. I '. E. Cox, Franklin, pres ident. rE . R. J., Sept. 
23, 'I!.] 

Greenvill e, Spartanburg & Anderson Railway, Greenville, 
S. C.-Contract -; for the g radin g and lay in g· of all necessa ry 

pipin g, etc., for the main lin e e nter ing A nd er son and for 
t hat co nn ectin g t h e l{iversicle-T oxaway an d Orr Mills ha ve 
been awarded by thi :; compa ny to J. ( ·. l{oss. 

Galveston-Houston E lectri c Railway, Houston, Tex.
This company ha " complet ed it s r a il way betwe en Galveston 
a ncl l-1 o u st on v ia V ir g inia Po in t. Texas City Junction , La
marque , Dickin so n , L eagu e City and Geno;,. 

*Mission, Tex.-At a r ece nt meeting of the Mission Busi
n ess Lea gne, 1\ 1 i"sion, th e p la n s of the prnpu se d elec tric 
railway from Mi ssio n to Monte Cristo were accepte d. 
T he co n struction of t he lin e is t ci beg in two week s afte r 
th e b onu s of $15,000 is ~ecu r ed. T h e u ltimate terminu s of 
thi s line w ill b e Sa n A nt onio. S. Robertson, San Benito , is 
interested. 

San Antonio (Tex.) Traction Company.-A I-mile exten
sion will be built by thi s co mpany on N ogal ito s Street, 
from South Flor es Street, in San A ntoni o. 

San Benito (Tex.) Interurban Railway.-Co n strnction 
w ill be b egun at once by thi s compa ny on th e ex ten sion of 
ib Sa nt a M a ria lin e. The right-of-way is be in g clear ed. 

*Centralia Light & Power Company, Centralia, Wash:
T hi s co mp a ny will build a IO-mi le electric railway between 
Centralia and R oc h ester. It is propose d t o extend thi s lin e 
to Gray's Harbor. T h e right-of-way has b ee n secu red. 
Current wi ll be suppli ed by th e Easte rn R ai lway & Lumber 
Company. 

Olympic Electric Railway, Port Angeles, Wash.-The 
n ecessary mon ey has b ee n raised by t hi s company to obtain 
th e right -of-w ay in J effrr son a nd Clallan Cou nti es . The 
line w ill con n ect P ort Angeles. P ort Ludlow and Oak Bay, 
fro m which a fast fe rr y sen- ice w ill b e es tabli sh ed t o 
Seat tl e. J . A. A dam s is int ere;, t ed. [E. R. J., Sept. 16, 'rr.] 

Merrill Railway & Lighting Company, Merrill, W is.
P lans arc being m ade liy thi s company t o build an ex t en
s ion to the S ixt h \,Var el in l\Ierri ll. 

SHOPS AND BUILDINGS 

Pacific Electric Railway, Los Angeles, Cal.-This co m 
pany h as begun w o rk 0 11 it s new stati on in L o ng Beach. 
Th e Townsend-\-a nd ewatcr Realty Co mp a ny ha s the co n
tract for the const n: ction of th e bu ildin g a nd J. Y. P a rker 
ha s th e contract fo r th e brick work. 

San Diego (Cal.) Electric Railway.-Thi s co mp any plans 
to build a n ew station on the n orth s id e of A dams Avenu e 
in San Diego. 

Chicago & Southern Traction Company, Chicago, Ill.
It is r eported that thi s company is co nsider ing plans to 
build a n ew freig ht s ta ti on on No rth Sc huyle r Avenu e in 
Chicago. 

Gary & Southern Traction Company, Crown P oint, Ind. 
- "\Nork will be beg un at once by this company on its 
new carhouse s a nd repa ir sh ops a t Lottavill e, so uth o f the 
Gary city limit s. The st ru cture w ill co nta in a s tor ehouse 
a nd general offices fo r t h e co mpany. 

St. Joseph Valley Traction Company, E lkhart, In d.
T hi s co mpan y's carhouse and machine shops at Lag ra n ge, 
,.v hi ch were destroyed by fire ,011 ·Nov. II. wi ll be r ebu lt 
a t on ce a nd new equip ment wi ll be purchased. 

Ko komo, Frankfort & Wes tern Traction Company, Ko
komo, I nd.-vVo rk h as b ee n begun by this co mpany 0 11 it s 
n ew int erurban depot in Ru ssiavill e. Th e stru cture wi ll be 
one s t o ry hi g h and of b ri ck and stee l co nst ru ction. 

United Railways & Electric Company, Baltimore, Md.
.\ tract of land o n th e Hartford R oa d, adj o ining vVebe r 's 
Park, ha s been bo ug ht by thi s coma pny, o n which it w ill 
begin shortly th e erectio n of a large carh ou se a nd stat ion. 

POWER HOUSES AND SUBSTATIONS 

Macon Railway & Light Company, Macon, Ga.- Amo ng 
the var io us improvem ent s to be m ade in the near future 
hy thi s co mp a ny wil l be the constru ct inn of a n ew powe r 
h ouse on Ocmul gee Street in Maco n . 

Gary & Southern Traction Company, Crown Point, Ind. 
- This co mpan y w ill begin wo rk at once on the co 11.~ tr11 c
tin11 of it s n ew power pl a n t at Lntt,l\· ill e. 

Gulfport & Mi ssissippi Coast Traction Company, Gulf
port, Miss.-Th is co mp a ny is in s tallin g- a new 4_so- hp h()iler 
al it s powe r l1c1u se in Gulfport. 
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People's Traction Company, Galesburg, Ill., is in the ma r
ke t for heaters for two ca r s. 

Waukegan, Rockford & Elgin Traction Company, P ala
tine, Ill., expects to purc hase a gasolin e motor car. 

Macon Railway & Light Company, Macon, Ga., expects 
to be in the market sho rtly for· six cars. This order may be 
increased to twelve car s. 

York (Pa.) Railways has ordered four 26-ft. se mi-con
vertible motor car bodies m ounted on Brill 27-GE1 trucks 
from The J. G. Brill Compa ny. 

Chillicothe Electric Railroad, Light & Power Company, 
Chillicothe, Ohio, has ord er ed fo ur Brill 39-E trucks fr om 
the G. C. Kuhl m an Car Company. 

Capital Traction Company, Washington , D. C., has or
d er ed fi fty Brill 39-E plow carr ie r trn cks without w hee ls 
and fi fty Brill 39-E no n-plow ca r rie r t rn cks without wheel s 
fr om The J. G. Bri ll Compa ny. 

Omaha, Lincoln & Beatrice Railway, Lincoln, Neb., has 
ordered one 2.i-ft. electr ic switc hin g locom otiv e from the 
Baldwin L ocomotive \ N"orks. It wi ll be equipp ed with 
\ ;\/" es tin g house motors and type HL co n tro l. 

Metropolitan Street Railway, K ansas City, Mo., ha s been 
recomm end ed by H ermann Brumbac k, sp ec ia l m as ter ap
po int ed by J udge Hook of the federa l court, t o expend 
$537,000 fo r t he pu rchase of ninety new cars. 

American Railways, Philadelphia , Pa., has or de red fo r th e 
P eop le's Ra il way, D ay ton. O hi o, ten single-t ru ck ca r s from 
th e St. L ouis Car Compa ny through \Vendell & l\Iac Duffie. 
The cars w il l be 26 ft. 6 in. long and equippe d w ith \ i\Ta rner 
t rucks. 

Oregon Electric Railway, Por tland, Ore., has ordered t en 
57-ft. 8- in. passe nger tra il car bod ies, th r ee 57-ft. 8-in. com
b ination passenger and baggage moto r car bodi es. and three 
57-ft . 8-in . co m bi nat ion passenge r , baggage a nd sm okin g 
motor ca r bodies from the American Car Compa ny, t hroug h 
P ie r so n, Roe<ling & Company. 

Chicago (Ill.) Railways is bui l<li ng 215 closed do ubl e
t ruck car s of t he pay-as-you-enter t ype in its o"·n shop s. 
Th e car bo<lies are 31 ft. 2 in. long. T he company will a lso 
re bui ld ~evcnty-seven old double-truck cars to th e pay-as
you-ent er type. This will make a to ta l of 1620 doubl e
tru ck pay-as-you-enter car~ to lJe operated by thi s com
pa ny by the end of 1912. 

Bakersfield & Kern Electric Railway, Bakersfield, Cal. , 
has includ ed t he fo llowing in its specifica tions for the six 
Cali fo rnia type combination motor car s whi ch a re bein g 
huilt by the American Car Company: 
Sea tin g capacity ........... .io Axles ............ . . .... Brill 
Bolst er ce n ters, length, Bumpers ....... .-\ m erica n Car 

23 ft. -+ in. Curtain fixtures .. . Cur. S. Co . 
L ength of body .... 28 ft. 3 in. Headlights .... Crouse-Hinds 
Over ve st ibule ..... .ir ft. 2 in. Jou rn al boxes ...... . .... Bril l 
\\"id th over sill s .. -; ft. ro;/2 in. l\foto r :- .............. GE-203 
Over al l. ........... 8 ft. 5 in. Registers .......... . S. & M. 
Heigh t, ra il to sills ... 33% in. Seats .......... .. .. H. & K. 
Sil l to tro ll ey base, Step treads ......... . .. . QMS 

8 ft. 11 13/16 in. Trolley catc her s, 
Body . . . . . . . ........ woo d E lec. Serv. S. Co. 
H eadlin ing .......... agasote Trucks ........ Brill, 27-GE1 
R oof . . . . . . . ....... mo nito r i\"a rnish ......... .. Valentine 
lTnclerf rame ....... se mi-steel Ve ntil a t or s ... Ameri can Car 

TRADE NOTES 

Edgar Allen Manganese Steel Company, Chicago, Ill. , 
has app ointed \i\" alter H. EYan s manager of the motor-gear 
departm ent ,vith he adquart er s in Chicago. Mr. Evans was 
fo rm erly supe rintend ent o f m otive power of th e Indiana 
lTni on T raction Company, A.nde r so n, Ind. 

Canadian Car & Foundry Company, Montreal, Que., re
po rts net p rofi t s of $1,007,1 37 for the year ended Sept. 30, 
1911 , and a surpl us after paying preferred dividend s of 
$@22,137. A ft er d ivide nds am ounting to 4 per cent ·were 
paid on t h e common stock, t her e r emained $467,r37 to be 
added t o th e p r ofi t and lo,s accoun t. The gros s sa le s for 

the yea r, which aggr egated ove r $ 12,500,000, showed a con
:o id erabl e in creas e oyer those of t he prev iou s year. 

The J. G. Brill Company, Phila delphia, Pa., has rec eiYcd 
the following ord ers for export: E. G. Long & Company, 
Ne w York, N. Y., t en Brill 21-E trucks; Noyes Brother s, 
.\u stralia, two Brill 21-E truck s, without wheels and axles; 
A lejandro A nge l & Company, N ew York, N. Y., four 30-ft. 
second-class passenger cars mounted on Brill 57-D t rucks; 
Dick, Kerr & Compan y, London, Eng., for Newcast le 
Tramways, six Brill 21-E trucks w ithout wheels an d axles. 

General Electric Company, Schenectady, N . Y., has re
ceived the following orders for export: Havana Central 
Railway, Havana, Cuba, one ABH 25-500 430-volt, 25-cycle 
tran sformer, one 3000-cu. ft. blower set, one 500-kw rotary 
converter and switchboard; Australian General Elect ric 
Company, twenty K-11 controllers, twenty circu it breakers, 
six 6000-cu. ft. blower set s, t eri complete a ir b rake equip
ment s; South Ame ri can General Electric Company, twelve 
GE-90 double motor equipments with controller s. 

Wonham, Sanger & Bates, New York, N. Y., report that 
du rin g October, in addition to an order received fro m the 
Chi cago Railways for 900 H-B life guards and· fro m t he 
Chicago City Railway fo r 576 guards, repeat order s wer e 
r eceived from the Westc hester Electric Company fo r twenty 
set s and th e Third Avenue Railroad for thirty sets fo r the 
equipment of th eir n ew cars. The Philadelph ia Rapid 
Tran sit Company a lso applied 1675 guards and t he Mon
trea l Street Ra ilway 600 guards during the month. T he 
company has appoint ed t he Railway Sales Company, with 
o ffi ces at 122.i First National Bank Building, Chicago, Il l., 
as it s Wes ter n ag en ts. ~ 

Scholey & Company, Ltd., is a new firm recen t ly o r
gan ized in London w hi ch will make a specialty of stimu
lating the export of B ritish elec trica l manufactures. Mr. 
Scholey, the organi zer o f the firm, has had a long and 
successfu l career in the electrical business. For ten years 
he wa s a ss istant editor of The Electrical Review of London. 
Afterward he gai ned a few years' experi ence in elect rical 
manufacturing and the sa le of electrical goods w hile in 
the employ o f ]\father & Platt, of Manchester. For the 
la st ten yea r s he has been intimately assoc iated with Dick, 
Kerr & Company. · For so me time, however, Mr. Scholey 
has be en considerin g plans fo r increasing the export trade 
of Briti sh electrical man ufacture s. Ma ny million s of money 
a re invested in Great Britain in the small er com pani es 
ma nufacturing electrical goods. A large number of these 
companies have spec ialized in their lines and are thus in 
a positi on to make their own specialties much mor e cheaply 
and accurately than companie s making a greater varie ty 
of materia l. Such firms, however, are frequently so en
g ro ss ed by th eir manufactu ring that they have li tt le ti me 
fo r the marketing of th eir goo ds outside their own local 
t erritory, and especially outside of Great Britain. Mr. 
Scholey believes that by creating a se lling organization and 
by making spec ial arrangements with a number of t hese 
speciali sts in electrical manufactures h e will be able to 
supply the wants of foreign companies that may be desirous 
of getting the best Briti"sh manufactured goods but 
do not well know w h ere or from whom to buy them. A t 
the same t ime he w ill be benefiting these manufactur ing 
companies by takin g the expense and worry of se lling off 
their shoulders. Scholey & Company have already entered 
into defin ite agreement s with a number of fi rms manufac
turing elec tri ca l spec ia lties, and in time th ey wi ll add oth er s 
to th eir list. Though th e main feature of the busin ess of 
the new fi rm will be the development of expor t trade, it is 
not intended to neglect the h om e market s. l\Ir. Sc holey 
has taken into partnership with him C. W. Hill, wh o until 
w ithin the last few weeks was the manager of the Bourn e
mouth Tramways. The new fi rm ha s taken offices a t 151 
Queen V ictoria Street, London, and has al r eady done a 
considerable business. As quickly as opportuni ty occurs 
agencies will be opened up in this country a nd in the most 
promin ent cities in the British colonies and South Am erica. 

ADVERTISING LITERATURE 

General Electric Company, Schenectady, N. Y., has issued 
Bulletin N o. 4899, illust rating and d esc rib ing its exp ulsion 
fuses and fuse holders. These ar e fo r use on circuits 
h·a ving voltages up to and including 1 ro,ooo volts. 




