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The Referendum in Rapid Transit Franchises 

Although the r esponsibility fo r r eaching a fina l decision 

among the several rapid transit plans now proposed fo r the 

city of New York rests primarily upon th e Boar d of Esti­

mate and A pportionment of that city, the average visitor to 

New York would have good ground for assuming that th e 

ques tion was to be settled by popular vote. During the past 

two or three weeks each of the two companies whose pro­

posals are being carefully considered by the board has gone 

to consid~rable expense in advertising through the news­

papers and otherwise the advantages of its particular plan 

and of explaining the deficiencies, so far as the public is 

concerned, o f the proposal of its competitor. Presumably 

the same arguments have been presented in detail and at 

length before the city officials by whom, under the char­

ter o f the city, the selection must be made. But each com­

pany has recogni zed as well the power of public opinion, and 

by maps, ca rtoons and arguments has been conductin g a 

series of lessons for the education of the community on 

rapid transit subjects, but especially to demonstrate the merits 

of its particular proposal. It is refreshing to find in at least 

one city in this country a rapid transit proposition which 

appears intrinsically desirable. The expectations of Mayor 

Gaynor, quoted in this paper a month ago. that a decision 

would be r eached within a week, h ave not been fulfilled, but 

the verdict cannot now be long postponed. Undoubtedly, in 
r eaching its conclusions, the board will pay considerable regard 

to the publi c sentim ent which has been awakened and en­

lightened by these announcements. 

Reinforced Concrete Poles 
Lik~ the concrete tie, reinforced concrete poles of many types 

have been designed and a few haYe been installed in different 

parts of the count ry, but in spite of the claims of low cost, great 

st rength and long life made for them they are not coming into 

use very rapidly. Where it is possible to mold concrete poles 

in yards and t ransport th(';m over good roads to the place where 

they are to be installed, the first cost can be kept down to a 

moderate figu re, but the smaller sizes cost proportionately mor e 

than the larger sizes, while the opposite is true in the case o f 

wooden poles. Their Ii fe is problematical as yet, although th e 

Ii fe of other reinforced concrete structures has usually been 

taken as the basis for estimates which vary from thirty years t o 

an indefinite period. In some localities where the soil is per­

meated with alkali and other salt s concrete structures buried 

in the ground have shown signs of disintegration, and if such 

act ion should take place at the base of a concrete pole it would 

be as destructive as rot in the case of wooden poles. Experi­

ence has shown that a very ri ch mixture o f concrete is neces-
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sary to prevent di sintegration due to the defl ; ction of the top 

under wind loads. One disadvantage which does not seem to 

have been overcome in any o f the types of concrete poles yet 

developed is the difficulty of securely attaching extra cross­

arms, telephone and postal boxes, fire alarms and simila r de­

vices to the poles. This is_ an important detail in poles intended 

fo r use in city streets. At present prices of wooden poles, 

unsightly and short-lived as they are, the use of concrete poles 

will be limited to experiments in a few localities. Those that 

have been put in during the past two or three years are stand­

ing up sati sfactorily unde r all sorts of weather conditions, and 

in a few years more they should· demonstrate their probable 

life and cost of maintenance with reasonable cert ainty. Im­

provements in design will no doubt reduce the fi rst cost some­

what in the fut ure, and if the li fe proves to be what is ex­

pected the present low cost of wooden poles will not pr event 

the extended use of a more economical substitute. 

Chicago Ele vated Consolidation 

T he long-discussed possibilities for economies and the im­

provement of service through ·a consolidation of the Chicago 

elevated systems are in a fa ir way to be realized. Final an­

nounc.ement has been made that capital for the purchase of 

the stocks of the various roads has been provided and that 

t he directorates of three of the companies have ag reed upon 

the te rms. T he consolidated road will have 1200 cars and 

about 175 miles of t rack covering the downtown distr ict o f 

Chicago and radiating to all the important sections of the city. 

T here has been no competi tion between the elevated systems 

because they serve diffe rent districts. T here is severe com­

petition, however , between the elevated and sur face roads, 

and the situation has been considered by many to fo recast the 

fi nal uni fication o f all lines of urban transportation in the city. 

T he consolidated resources o f the combined compani es rep­

resented -by the new Chicago Elevated Railways Company 

w ill make it possible to effect needed improvements and de­

sired extensions that should resul t in increased revenue and 

ope rating economy. Since the completion of the rehabilitation 

o f the sur face systems and the establishment of through 

routes and the exchange of transfers, the people o f Chicago 

have increased their agitation for the "one city, one fa re" 

plan of operation. W hile a combination of the elevated roads 

admit tedly will improve operation, it is another question to 

int roduce universal th rough routes of elevated trains and 20-

mile rapid transit trips fo r a single fa re o f fi ve cents. It 

will not be unreasonable fo r the consolidated elevated property 

to refrain fro m fur ther ex tension of the present long rides 

fo r a single fa re. T he solution of the problem of extension 

o f the se rvice with adequate revenue for the longer hauls will 
be interesting. 

The Ventilation of Turbo=Generators 
The adequate ventilation o f compact high-speed turbo-gen­

erators presents many difficulties which neve r had to be taken 

into account in the design or operation of engine-driven units 

o f much larger bulk but smaller capacity. A slow-speed mul­

t ipolar generator has a large area for radiating heat and its 

fan action induces a fr ee fl ow of ai r th rough the large open­

ings which are allowed in the design. W ith a turbo-generator, 

however, running at from 1500 r.p.m. to 2000 r.p.m. the cooling 

a ir must be forced through restricted passages at very high ve-

locities, which in itself generates heat due to skin friction. The 

internal losses in a large generator may amount to several 

hundred kilowatts, all o f which is converted into heat and 

must be absorbed and carried off by the ventilating air. As 

air has a low specifi c heat, this process of radiation and ab­

sorption is in~fficient at best. Some idea of the difficulty of 

the problem is gained from the statement made m a paper by 

R. B. W illiamson, presented this week at the convention of 

the' National E lectric Light Association and abstracted else­

where in this issue, that at times the weight of the air which 

must be passed through the generator is greater than the 

weight of the steam passing through the turbine. A 5000-kva 

generator requires approximately 28,000 cu. ft., or 2270 lb., of 

air per minute for proper ventilation. In view of the enor­

mous volume o f air which must be passed through a generator 

of thi s or larger size, thorough filtration is most important. 

One large generating station is now being equipped with an 

air-washing appa ratu s similar to that installed in hospitals and 

publi c buildings, and a ll the fo reign matter in the air used for 

vent ilating the turbines will be removed before the air is 

allowed to pass through the turbines. For small units the 

cloth fi lters descr ibed by Mr. Williamson have been found sat­

isfactory where they have been used. 

Central Power Stations for Railroads 

In one o f the papers read. at the National Electric Light 

Convention this week M r. Darlington refers to a probable 

development in power t ransmi ss ion which is attracting a great 

deal of attention now from power transmiss ion engineers. This 

is the economy which would result from the establi shment at dif­

fe rent st rategic points of power stations so large as to be 

able to supply all of the energy needed within a radius of 

roo miles or so, not only fo r industrial purposes, but also 

fo r electric rai lroad service. Up to the present a power 

stati on designed exclusive ly for railroad work has seemed 

the indispensable adjunct to every steam railroad electrifi­

cation, and this fact has undoubtedly had its weight as a 

deterring influence in decisions relating to the adoption of 

elect ri city as a motive power. But, as Mr. Darlington states, 

there is no more reason why a railroad company should gen­

erate it s own power than why it should mine its own coal, or 

than why each large consumer of electricity in a city should 

have an isolated plant. Improvements in the art of electric 

power transmission have been so notable during the past few 

years that the plan of establi shing three or four power stations 

to supply all o f the enrgy needed in large amounts in Illinois, 

or t he elec trical connection of New York and Philadelphia 

with the anthraci te coal fi elds, seems no longer so chimerical 

as it would have been called a few years ago. It has come 

nearer reality not only through the development of electric 

t ransmission practice but also through that of power genera­

tion, because those power stations which are equipped with 

the la rge unit s of to-day are developing energy at a surpris­

ingly. low cost fo r labor and fuel. According to Mr. Dar­

lington, the poss ibilities iri the central generation of power 

a re so great that an argument for electrification of many 

steam lines can now be based purely on economy, of operation. 

Such a condition should exercise enormous influence on the 

extent of railroad electrification to be undertaken in the future. 

A common power station for the steam railroads entering· 

Chicago would seem particularly desirable. 
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THE TRAINING OF ELECTRIC RAILWAY ENGINEERS . 

This is the season at which electric railway companies are 

arranging to take on technical g raduates to work into their 

business and those about to become technical graduates are 

looking earnestly around for available situations. To tell the 

truth, the railways are a little uncertain as to just what they 

need in the way of technical training for their employees, and 

the neophytes are wondering in how far their training will 

serve them in good stead when it comes to the grim rub of 

every-day work. Now, a young man wrenched out of his 

academic environment and dropped into the middle of elec­

tric railway work finds things passing strange to his some­

what untrained vision. There a re not lessons to be learned 

but things to be done, and instead of examinations he find s 

decisions which must be made quickly and accurately and 

followed up assiduously in order to obtain results. What kind 

of training will stand him in the
0

best stead and be of the most 

service to those who are employing him? 

Electric railway engineering is not very closely allied in 

its requirements to the ordinary electrical engineering courses 

o f the schools. It requires far more mechanical engineering 

as a basis for future success than does any other branch al­

lied to electrical engineering, and of electrical engineering 

itself railway engineering requires only a certain por.tion for 

its practical uses, namely, that portion which has to do with 

the generation and transmission o f power under comparative­

ly limiting conditions. On the other hand, th~ mechanical 

engineering requirements are somewhat . strenuous and a 

knowledge of civil engineering does not come amiss. In a 

general way, therefore, the electric railway engineer needs a 

somewhat different course from the man who is planning to 

engage in either electrical or mechanical engineering in a 

more generalized way. Thi s difference in requirements is 

not often taken into account in the schools, nor is there gen­

erally adequate opportunity for electives in sufficient amount 

to enable the student to specialize in this particular way. 

Perhaps it is not desirable that he should so specialize, yet 

the field of electric transportation is a growing one and unless 

all the signs of the times are fallacious the next generation 

will see some tremendous work done in the application of 

electric railroading. 

If the time for preparation at his disposal is ample, it 

would probably be best for the young electric railway engi­

neer to take the full course in either electrical engineering or 

mechanical engineering, and then a post-graduate course de­

signed to supplement what was lacking of electric railway 

engineering in each. Such a plan would have the additional 

advantage that it would give the student wider opportunities 

for useful work after graduation. But, assuming that the 

time which the electric railway engineer can spend at the 

university is limited, he would naturally prefer to t~ke up 

those special studies which pertain directly to his chosen field 

rather than those which belong to other special branches o f 

engineering. Under these circumstances it is safe to say 

that thorough instruction in the general principles of mechani­

cal engineering is a necessity and the generation and trans­

mission of electricity needs a somewhat disproportionately 

large amount of his time. The railway engineer ought, too, 

to have a firm grip on the principles of civil engineering as 

applied to railway work and the theory of railway locations. 

This he cannot generally get m the engineering courses as 

now arranged, since his time is taken up with somewhat 

intricate and irrelevant wo rk in both mechanical and electrical 

engineering. If the schools a re to do their best fo r their 

graduates who a re to enter the great field of electric trans­

portation they should make room for studies leading toward 

the technical railway work of civil engineering. This is 

perhaps the greatest single need in the train ing of the young 

man for th is particular field of activity. He should also 

possess a knowledge of at least the principles of accounting 

and for his own sake should have such knowledge of rhetoric 

and E nglish compositio~ as wi ll enable him to express him­

self orally and in writing so as to make his thoughts intelligi­

ble to others. These two subjects are often neglected and are 

extremely necessary if the elect ric railway engin eer aspires 

to any admini strative work. As it is, the railways, which a re 

always looking fo r clever and capable beginners, have to take 

their chances on the preliminary t raining and select men from 

the various engineering courses and even from the academic 

courses and break them in to the particula r requirements of 

the railway work. As a matter of fac t, the men who "make 

good" come in uncertain propo rtions from all these sources. 

O f course no amount of engineering or other tra ining will 

make a fi r st-class executive. Like poets, effici ent executives 

a re born, not made. They either have that mental grasp that 

enables them t_o take hold and do things or they lack it. A 

thoroughly fi r st-class man without more technical training 

th an he gets in the ·academic courses o f instruction may in a 

few yea rs fi nd him self superintendent o f a big railway com­

pany and his classmates who fo llowed the engineering courses 

working under him, or the exact reverse may be the case. 

Sometimes we are tempted to think that a too exclusive 

technical tra ining narrows one's vision or at least leads one 

to look in particular directions instead of attaining a general­

ized viewpoint. Until there is deliberate and som ewhat prac­

tical . training directed particularly toward electric transporta­

tion the railway company on the lookout for good men will 

have to take its chances as it does to-day, and in the se cir­

cumstances it cannot afford to exclude any promising mate­

rial even if the applicant's purely technical training seems at fi rst 

inadequate. The young man who has learned to use his 

mind with facility on new problems is quite as likely to make 

his mark as one who has acquired deftness in particular prob­

lems, unless he is to work in a very contracted field of effort. 

Initiative and resourcefulness are the two most valuable men­

tal assets in the field of railway engineering and management. 

If one looks over the field of successful and brilliant railway 

men he will find that some of them have risen from the ranks, 

others have received training in particular specialties, and 

still others have had only the general mental training which 

the well-educated young man of this generation has at his 

command. Perhaps the best thing at present is fo r the rail­

ways to take in for their ·particular training the best natural 

material that they can find, irrespective of particula r educa­

tional lines. This material will sort itself soon enough, and 

the capable men will drop into the important positions. But 

we believe that there is still much important work that can 

be done in the schools toward picking out as it were the 

capable men before graduation and giving them an oppor­

tunity to acquire training which will be particularly useful 
in the electric railway field. If the schools and the electrk 
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railway companies which happen naturally to be in touch 

with them would get together with the view of sorting out the 

men with a ben t for railway work and would give to them a 

practical g rip on current railway p1-oblems, the situation 

would be much simpler than it generally is, and this we think 

is the line of co-operation which will eventually do the great­

est good. 

THE STORAGE BATTER. Y CAR. IN NEW YORK 

The news that the Third Avenue Railroad, New York, has 

ordered thirty-five storage battery cars in addit ion to the thirty 

which have been in service for the past year mu st be gratifying 

to all who have deplored the su rvival of horse car lines in the 

chief city of the nation. This result does not mean th at the 

crosstown line problem in New York necessarily has been 

so lved. Under the presen t conditions of slow speed, light traffic 

and high labor cost, the crosstown tran sportation situ ation is 

far from a cheerful one at present , n or does the future hold 

forth any very g reat amount of encouragement for financial 

success. Neverth eless a beginning has been made of the re­

ti rement of the horse car, with which no improvement was pos­

sible. A short account of the s:tuation may be of interest. 

On the no miles of track not equipped with the under­

ground conduit in the borough of Manhattan, 9.6 miles on the 

T hird Avenu e Railroad are now operated with storage battery 

cars and there will be about 12 miles after the delivery of the 

new cars. It is needless to detail here the reasons why it has 

been fi nancially impracticable to equip these routes with the 

conduit system. It suffices to say that many of these lines 

which were essential to the public in the days of ferry traffic 

have lost their importance and can rely now only upon a lim­

ited shor t-hau l business and on such additional traffic as comes 

to them through transfers with the longitudinal J:nes. The dis­

integration of the sur face railway system in the borough of 

Manhattan has deprived most o f th ese lines of the latter traffic 

to a large extent and has left their prospects more hopeless than 

ever. The only way out of the difficulty was to find a self-con­

tained car whose operating and maintenance costs would be 

less and whose traffic possibi lities would be greater than those 

of the horse cars. The Third Avenue Railroad, which was 

operating some of these properties, therefore determined to 

conduct experiments wi th both gasoline-electric and storage 

ba ttery cars. The gasoline-e lectric car was placed in service 

November, 1909, and the first storage battery car in March , 

1910. It was soon apparent that under the conditions which 

prevailed in New York the sto rage battery car had many ad• 

vantages in its favor. Cu rrent was obtainable at very low rates 

because the batteries were charged during periods of low load, 

there was no expense for charging station labor, and the current 

consumption of the cars was very small. The one great ob­

stacle which made th e company hesitate t o install the self­

contained elect ri c cars on a large scale was lack o f knowledge 

of the maintenance costs and li fe of a traction battery. How­

ever, an enterprising manufacturer of storage batteries made a 

satisfactory mileage maintenance guarantee on his batteries and 

the railway company built and placed in operation thirty stor­

age battery cars. The maintenance costs of these equipments 

have proved so low that still lower figures were submitted for 

the thirty-five additional car equipments which have just been 

ordered. The railroad company stands on pretty safe ground 

inasmuch as the manufacturer guarantees that during five years 

he will replace any batteries that fail to give at least 75 per 

cent of th eir original r ating. Under these circumstances the 

Third Ayenue Railroad management have not found it neces­

sary to make any allowance for battery depreciation. 

Some idea of the comparative status of the gasoline-electric 

car and the storage battery car under th e operating conditions 

on the horse car routes in New York may be obtained from the 

fact that the guaranteed maintenance charge of the batteries 

plus the cost of electrical energy was actually less per car mile, 

even in the first contract, than th e cost of gasoline alone. 

In addit:on · to thi s it was .plain that the maintenance of the 

gasoline-electric car would be g reater, owing to the fact that 

it ca rried a gasoline-electric set in addition to a motor and con­

trol equipment which was similar to that on the storage battery 

car s. 

T he storage batteries have given none of the operating 

troubles which were anticipated by some. They have proved 

just as efficient in th e coldest winter days as in summer, and 

their radius of action has not been diminished materially after 

a year's regular service. In one case an equipment was run for 

more than 114 miles on a single charge, after it had previously 

been operated for more than 12,000 car miles. The most strik­

ing feature about t)1e experiences with these cars is that the 

troubles which did arise came from an entirely unexpected 

qua rter,· namely th e transmission chain. The old adage that 

a chain is no stronger than its weakest link proved to be 

literally true, because the wear of th e sprockets caused an1 un­

balanced rid:ng of the chains and eventually the links wore 

out. It seems rather strange that chains which had proved so 

satisfactory in automobile work should fail t o meet the demands 

of the lightest street r ailway service, but it is evident that 

they were not suited for running conditions which requ:re eight 

to ten stops per mile. T o eliminate future transmission 

troubles the new and old cars will have miniature railway gear­

ing which will be arranged to give practically the same speed 

reduction as the chain. It is anticipated that the efficiency of 

the gearing will not be materially different from that of a 

new chain., 

I\ot only has the storage battery car proved an engineering 

success, but it is fulfilling in a large measure the hope that 

it would result in increased business. On the One Hundred and 

Tenth Street line for instance, on ly one horse ca r was operated 

in April, 1910, it making 1470 car miles. In April, 1911, three 

to five storage battery cars were operated for 15,716 car miles. 

It is hardly necessary to point out that thi s increase in 

mileage shows that the public has appreciated the improvement 

in transportation facilities. 

To summarize the situation, the results with self-contained 

electric cars on the Third Avenue Railroad system indicate 

that there is a fie ld for storage batteries on city lines and short 

suburban extensions, where the travel is too light to justify 

the in stallat:on of overhead lines and trolley feeders but where 

it is possible to buy electrical energy at very low prices. It has 

also been suggested that storage battery cars could be used on 

standard lines to help out in rush hour service, provided the 

cars were charged before the peak loads came on the power 

station. On the other hand, the gasoline-electric car appears to 

be much better suited for operation over suburban and inter­

urban lines where appreciable grades must be surmounted and 

where reasonably high speeds are desirable. 
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ELECTRICAL F EAT URES OF THE PENN SYL VAN IA 
TUN NELS. 

Aside from th e fa ir statement of the reasons fo r adopting 

direct current fo r the P ennsylvania tunnels in New York City, 

pe,rhaps the most interesting part of the paper by George 

Gibbs, which is printed in abstract elsewhere in this issue, is 

the discussion of th e power-gener ating equipment. From 

one standpoint the combin ed Pennsylvania and Long Island 

Rail road electric zones seemed to warrant two power st at ions, 

each located approx imately in the load center of its own 

system. T he load center o f the Long Island R ail road 

electric lines is close to J amaica, L. I., while the load center 

of the Pennsylvania Rail road se rvice 1s near the North 

River. Two stations, each of 2 3,000 kw capacity, would have 

provided sufficient power fo r both roads, and in an emergency 

one station could have handled the entire load, which now 

reaches a max imum of 26,000 kw. It is worthy of note that 

instead of dividing the generating equipment into two stations 

of moderate size and widely separated from each other all of 

the current is being generated in one station in Long Island 

City, admirably located as regards water and coal-handling 

facilities and close to the load center o f the combined sys­

tems. Reliance is being placed on this one station to furni sh 

_all the current for operating 254 miles of track. Economy 

of regular operation, in the opinion of the engineers who are 

responsible for this plan, more than offset the remote liability 

of complete shut-down of the station. 

That this plan is fully justified is shown by the operating 

records of two of th e oth er heavy electric traction systems 

entering New York City. The New York Central built two 

power stations for its electric zone, one at Port Morris near 

the load center of th e H arlem division and one at Yonkers near 

the load center of the H udson River division. As the electrical 

equipment of th e main line north of Yonkers has been delayed 

THE STAN DA RDIZAT ION OF CI T Y RULES 

It is sincerely to be hoped that the member ship of the Ameri­

can E lectric Railway Association will co-operate se riously dur­

ing· the next two or three weeks with the committee appointed 

by t he Transpor tation & T raffic Associat ion to rev ise th e 

existing code of city rules. It is almost need less at this time 

and in this place to emphasize the desi rability of having such 

a standard code. 
T he preliminary dra ft of th e changes recommended by the 

committee on city ru les is being sent out by th e secretary of 

the association this week and is accompanied by a request 

that the member companies express their agreement with or 

dissent from each proposed change. If thi s reques t receives a 

prompt response, either fav orable or unfavorab le, th e com­

mit tee will be able to be guided by these suggestions and can 

compile a repor t which shoul d be acceptable to the membership 

at large. If not, the committee will be in th e dark as to the 

wishes of the members and the chances will be very strong 

that no definite action will be t aken in October. 

A revision of the operating rules is a subj ect which is far 

better adapted to consideration by letter ballot and lett er 

critic ism th an it is to discussion in an open meet ing. In the 

fi r st place, it is ve ry difficult fo r anyone in the hur ry and 

bustle of an open meeting to draft or even carefull y to con­

sider the best wording fo r a rule. In the second place, the 

number of companies which a re likely to be represented in such 

a meeting by transportation offi cials who a re fully conversant 

with the requirements o f the rules is ap t to be a comparatively 

small proportion o f the total membership of the association. 

But there is no reason why th e manage~ of each member com­

pany, the smallest as well as the largest, cannot examin e the 

proposed code critically at his home and then express his 

opinion about it in writing, clearly and definitely. If the ex­

perience of last year with the plan of letter criticism .o f the 

because of local conditions, th e Yonkers station has had little rules is repeated this year, the result will be un fo rtunate. Al-

to do, but the P ort Morri s station has never had to be shut 

down on account of an accident or failure of the machinery. 

The New Haven power st ation at Cos Cob is now being more 

t han doubled in size to supply th e Harlem River division, the 

New York, 'vV estchester & Boston and to provide .for future 

extensions of th e electri c zone east of Stamfo rd. In six 

month s of 1909 the total train delays due to fa ilure in th e 

Cos Cob power house were only 54 minutes, a recor d which 

would hardly j ustify dupl ication fo r emergency service 

only. 

The precautions which have been taken against accidents, 

fi res and electrical disturbances in the river tunnels a re ve ry 

elaborate. The bench wall construction insures only small 

damage to cars from derailments and provides a safe and 

convenient exit fo r passengers on a train which might be 

wrecked or stalled. No wooden cars of any kind are allowed 

in the tunnels; even the private cars of railroad offici als are 

side-tracked at Harri son. T he third-rail is sectionalized 

every 1500 ft. and switches are installed at 'intervals of about 

800 f t. and by means of these switches th e circuit breakers con­

trolling the a dj oining sections of third-rail may be opened 

instantly and all current cut off except in the lighting and sig­

nal circuits. These switches can be used by repair gangs as 

well as in emergencies, thereby insuring th e safety of track­
men. 

though some 355 circulars r equesting cr iti cisms were sent out 

by the 1910 commit tee on city rules, the number of replies 

received by letter amounted to on ly a few over sixty; th e 

maximum number of those voting at the meeting at which 

these rules were considered was fift y, and the verdicts of the 

majority at the meeting in most of the cases were j ust th e 

opposite of those expressed in th e letter ballot. It is easy to 

understand that under such circumstances a committee ap­

pointed to carry out such an impor tant work as the revision 

of the code of city rul es might very easily become di scouraged. 

The point wh ich we wish to make is that th e most important 

work of the member companies, so fa r as the city rules are 

concerned, is not so much to be in att endance at th e convention 

next October in A tlantic City, at which action will be taken on 

the code, as it is now promptly to reply to the request of the 

committee. If a large and representative express ion of opinion 

is received by the committee dur ing the next two or three 

weeks favorable to the rules, it is safe to say th at th eir accept­

ance will be reaffi rmed at Atlantic City and a st andard code of 

city rules will become a reality. If th e opinion expressed by 

letter ballot during the next two or three weeks is decidedly 

opposed to the proposed amendments, the committee has 

ample t ime to revise the code and still have a fa ir assurance 

that such changes will receive indorsement at the convention in 

October. 
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SHOPS, ROLLING STOCK AND OPERATING PRACTICE OF 
THE HAVANA ELECTRIC RAILWAY COMPANY 

l!Y F. W. HILD, FORMERLY ASSISTANT GENERAL MANAGER AND CHIEF 
ENGINEER OF THE CO MPANY AND NOW GENERAL MANAGER OF 

THE PORTLA ND RAILWAY, LIGHT & POWER COMPANY, 
PORTLAND, ORE. 

In the issue o f the ELECTRIC RAILWAY J ouRNAL fo r J une 3 
the wr iter described the reorganization, t rack and power gen­
erating system of the Havana E lectric Railway and gave some 
particulars of the practice of the company in operating single 
truck cars. An account of the other principal features of the 
system follows: 

SHOPS AND ROLLI NG STOCK 
The shops, the largest carhouse and the offices of the com­

pany are located on the block bounded by E ighteenth, Twen­
tieth, N inth and E leventh Streets, Vedado. I n the ea rly days 
of the electri ficat ion of the system a large brick and steel build-

cl"ing of the standard facto ry type of ten years ago was erected 
. to become th e shops and storeroom. Later in 1906 all the 
remaining area of the block was uti lized by a one-story rein-

266 passenger cars. 
r parlor car. 
I observation car. 
2 express cars. 

70 freight cars. 
9 electric locomotives. 

r tower car. 
r electric crane car. 
S tower repair wagons 
2 machinery floats. 

r r carts and wagons. 

Instead of a multitude of types of cars, the Havana Electric 
Railway Company, unlike most tramway systems, has but one 
type of passenger car for regular service, and except for a 
few minor details all the cars and their equipments are alike. 
A ll the track rolling stock have identical single trucks, McGuire­
Cummings A -6, and all the powered cars, except two freight 
motors, have identical electrical equipment (GE-52 motors). 
All of which makes for simplicity and convenience. 

T he passenger cars are the semi-convertible single-truck type, 
22 ft. between the corner posts and 30 ft. over the platforms. 
Each car seats 32 people, has 16 rattan reversible double cross 
seats, arranged fo r center aisle. In the newer cars the last 
two seats at each end are placed lengthwise so as to afford 
freer space at the doors. The body is made of native hard 
woods, including mahogany, maj agua, sabicu, ocuje, acana and 
cedar, all splendid woods. The trucks are McGuire A-6. The 

Havana E lectric Railway-Exterior of Main Car House 

fo rced concrete ex tension for carhouse purposes, and in 1908 a 
second story was added to a part of this extension and became 
the company's offices. 

T he shops are well equipped with machine tools and include 
also a Devine-Paosburg vacuum drying and impregnating ma­
chine. The shop annex, which is just across the street fr om 
the main shop and is devoted to woodworking, contains a quite 
complete set of woodworking machinery. The company builds 
its own car bodies and manufactures many of the supply re­
pair parts for the cars, including field coils, some armature 
coils, etc. A card system wherein is recorded the m ileage of 
the cars and the constituent part s has proved a valuable help in 
selecting supply materials and suggesting improvements in de­
tails of the construction. A s the policy of the management is 
to keep the cars in fresh, clean, presentable condition, all the 
cars are brought into the shops according to a schedule and are 
repainted and revarnished or overhauled as the case may be. 
Under the condit ions of sun and rains in Havana it is found 
necessary to revarnish the cars every eight months and to re­
paint them every th ree years. The Northern w oods of which 
the first consignment of I IO cars were built succumbed very 
rapidly to the ravages of an insect called the "comejen," so 
that most of these have been rebuilt of native hard woods. 

The following is the list of the company's rolling stock: 

original cast-iron wheels which came with them are being rap~ 
id ly replaced by Schoen pressed-st ::el wheels. Two GE-52 
(25-hp ) motors with K-9 controllers form the electrical equip­
ment. International r egisters, Parmenter fenders, Wood 
gates, A ckley brakes, American Brake Shoe & Foundry brake­
shoes and E lectric Service Supplies Company's automotoneers 
are parts of the standard equipment. The shops build the bodies 
and assemble, paint and finish the cars. As all of the routes 
a re loop lines all the later cars are built with single-end con­
trol. Each passenger car finished weighs about 8 tons. 

The observation car is of open construction. The ribs, posts 
and roof beams are made of ordina ry pipe, the hardwood 
seats and ornamental ironwork fo rming the sides. The floor 
is inclined so that the polished seats rise toward the rear 
j ust as in the gasoline sightseeing " rubberneck" automobiles 
so common in the large cities of the States. The car has 
proved to be very profitable. 

Five of the electric locomotives are of box construction 
~,ith truck an d motor equipment identical with the passenger 
car equipment. T wo have two GE-73 (75-hp) motors with 
K-6 controllers each, but are otherwise the same as the other 
fi ve locomotives. The two remaining locomotives, which were 
built in 1910, are double-truck four-motor (GE-52) outfits, 
\\;ith open flat bodies except for a small canopy at each end 
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for the protection of th e crew against sun and rain , T he 
double trucks are made up of McGuire A-6 single t rucks and 
embody ample fl exibility and strength. Tomlinson automatic 
couplers with radial drawbar, safety chains to supplement 
the coupler s and Ackley adjustable 
brakes fo rm part of the equi pment. 

couplers, Ackley hand brakes and sa fety cha ins to supplement 
the couplers. 

A new lot of 24 steel gondolas and flat cars ts under con­
struction in the shops. These will have structural steel under-

The freight cars are all single 
truck, and include box cars, fl at 
cars, gondolas, bottom-dumping cars 
for coal and ashes, and steel side­
dumping cars. The last named is 
perhaps worthy of more than mere 
mention. Th e subframe is made of 
I-beams, angles and channels, and 
upon the ends and center are placed 
the ways upon which the bodies 
rock. The ways are of plate girder 
construction. Each car has two 
V-shaped steel bodi es which can be 
tilted to one side or the other by 
rolling or rocking them on the way~ 
or guides. The bodies are made up 
of steel plates r einforced by angles, 
and to the ends of the bodies are 
riveted the rockers, which are mal­
leable iron. The rockers have r ound 
protuberances, r egularly spaced on 
the perimeter of each rocker. 
These as the bodies tilt or rock fi t 
into holes punched in the ways just 
as the teeth of a pinion fit into a 
rack. Each body has 6 cu. yd, 
capacity, making 12 cu. ytL per caL 
This is equivalent to 8½ tons of 

Havana Electric Railway-Truck Shop 

coal or cinder s ; but when heavier materials, such as granite 
paving block or sand or broken stone, are to be transported a 
removable false bottom made of wood is provided which limits 
the weight of the load to the desired amount and also keeps 
the center of gravity high enough to permit r eady tilting, 

frames and hardwood floors, all carri ed on McGuire A-6 trucks 
and with accessories the same as the steel side-dumping cars. 

The extremely shallow and narrow grooves of the track 
rail and the numl·rous sharp curves have proved so hard on 
the chilled cast-iron wheels which originally came with the 

trucks as to make necessary their 
replacement by pres sed-steel wheels, 
which have proved to be very satis­
factory. 

Four Trenton tower wagon s. 
mule-drawn, and one electric auto­
mobile tower truck are the rolling 
stock needed for the overhead wire 
repairs. The tower truck consists 
of 2-ton chassis with Exide battery 
and G. E. motor furnished by the 
General Vehicle Company. The 
tower, which is in three sections, 
and the body for this were bui lt in 
the company's shops. The three­
secti on tower when telescoped is 
suffic ient ly low to permit the auto­
mobile truck to enter and maneuver 
in any of the streets of the city. 
The two-section tower wagons, 
while they can pass wherever the 
company's tracks are laid, are often 
hindered by projecting iron curtain 
rods, which are common in the re­
tail shopping streets of Havana, 

CARHOUSES 

Havana Electric Railway-Woodworking Shop 

Dispatching stati ons are located 
at the term1111 of the lines in 
Vedado, J es{1s de! Monte, Cerro, 
Principe and Universidad; and the 

The loaded bodies can be dumped and emptied by one man, 
the bodies r eturning automatically to the loa ding position. 
Rocking brackets and safety chains keep the bodies in position 
while in transit. Each car has Tomlinson automatic radial 

fi rst fou r together with La Puntilla are also storage houses, 
making five in all. Universidad is a dispatching station, 
but has space for six cars. Except Universidad, all the 
stations have t ransfer tables and inspection pits, and at all 
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of them minor repairs are made, the car s cleaned nightly and 
lubricated, Two "mecanicos" at each st ation, one on the day 
shift, the other on the night shi ft, a re in charge of the r epair 
men and the cleaners. Each cleaner is r equired to wash and 
clean thoroughly five cars rion his turn of duty. A fi xed 
number of ext ra supply parts, such as r egisters, fenders, ,fie ld 

CAR OPERATION 

A ll the ro utes are loop lines. Beginning at the five out­
lying di st ri cts, Vedado, U niversidad and the cemetery, Principe, 
Cerro an9 J esus de! Monte, all but fi ve o f the twenty lines lead 
to the city into two main downtown loops, one known as 
the, Aduana or elevated route, the other as Muelle de Luz or 

)~ 

ii 

Havana Electric Railway-Wharf and Elevated Railway Used by Electric Cars 

coils, a r matures, etc., a r e kept at each station, but the g reat 
majori ty o f the repairs are made a t the shops. Each station 
is provided with several test ing thermomete r s, which are used 
to asce r tain the temperature ri se of the field coi ls and arma­
tures of the motors. A schedule is worked out so that every 
ca r is t hus tested about every thi rd or fou rth day, and when 

fe rry route. Four o f the other routes are crosstown, and 
join Vedado, the cemetery and MaleCQ,p. with Cerro and Jesus 
<lei Monte. T hese crosstown routes g~Y.:~~mth on Galiano Street 
and no rth on Belascoain Street , iIJ~,rsecting all the other 
li nes, the inte r sections being all the;}_i-ansfer points required 
by the concessions. T he r emaining -;:~ute extends from Ve-

Havana Electric Railway-One of the Large Plazas in Havana 

the thermometer r eads 75 deg. C. the car and its servi ce 
unde rgo special examination and investigation. When the 
ther mometer readings attain 85 deg. C. or more and the exam­
ination at the carhouse does not r eveal the apparent cau se the 
car is sent to the shops, where the trouble is usually located 
and remedied. 

dado at the boundary limits of Havana to the town of Mari­
anao, a fine suburb of about 10,000 population, distant some 
6½ km (about 4 miles) from Vedado. This line is essentially 
a suburban line, and serves Camp Columbia, the headquarters 
o f the Cuban army, and several other very rapidly growing 
communities. 
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The frequent car service calls for a rather large force of 
inspectors, whose duties also include register checking. They 
are to be found everywhere. When a tie-up occurs an in­
spector app ears promptly on the scene, and with the aid of 
the tower wagon crews quickly straightens out the tangle. 

The average schedule speed is about 7¼ m.p.h., and ranges 
from a limit of 6 m.p.h. in the narro'w streets to a permissible 
24 m.p.h. along the two private right-of-way stretches in Veclado 
and Principe. 

The street car travel in Havana is affected by a number 
of conditions. The great frequency of the service bas 
promoted a considerable pleasure travel and also what for want 
of a better term may be called "convenience travel." This last 
is that due largely to the shoppers who put off until to-morrow 
the trip which to-day threatens to become inconvenient. In 
Havana this class of travel is quite large and is not confin ed 
t<? the shoppers, but · includes also many who have rather more 
pressing business to justify the travel; but the customs of the 
people, the "manana" habit , readily permit of postponements 
which would drive a "hustler" in the North frantic. For 
these reasons, when it rains or when the weather becomes dis­
agreeable to th e Cuban the receipts at once fa ll markedly; 
on the other hand, the receipts always reflect by the increased 
travel the influence of pay days. 

The peak service requirements are not so pronounced as in 
the ,cities of similar size in the States. Still, additional service 
is given during the midday to facilitate the considerable num­
ber who go home to lunch, or "breakfast," as it is call ed in 
Havana, while in the late afternoon and early evening a much 
larger peak is felt . The average weekly traffic curve shows 
the highest point on Sunday, descending daily until Friday, 
which is usually the lowest point on the curve, and then rising 
abruptly on Saturday. The average monthly curve, which, of 
course, reproduces the weekly curves, finds the highes t points 
on the Sunday nearest the first of the month, and then the 
succeeding weekly curves descend quite regularly to the end 
of the month. The yearly curve, taking into account the differ­
ent number of days in the various months, shows a small peak 
in December with another lesser peak in July and August. 
The deepest depression is usually in September and October, 
the hu r ricane months. Neither the peaks nor the valleys, how­
ever, are very marked, the curve being quite flat with a con­
stantly rising tendency toward the end of the year due pri­
marily to the natural increase in travel. 

The traffic movement m Havana is the subject of constant 

Havana Electric Railway-Electric Automobile T owe r 
Wagon 

study, in which the data gathered by the inspectors a re very 
helpful. A great number of schedules have been worked out 
to fit almost every condition. The superintendent of traffic 
notifies the dispatchers daily of the schedule which is to go into 
effect. Special events have special schedules. Thus, long in 
advance of ca rnival, which usually lasts throughout Lent, a 
complete set of schedules is figured out with reference to the 

style and duration of the daily carni val entertainments. On 
A ll Souls' Day and A 11 Saints' Day, Nov. 1 and 2, when all 
Havana visits it s only cemetery, the se rvice rece ives a good 
test. The ordinary service past the cemetery averages 30 cars 
per hour, but on the two days mentioned the service increases 
to a maximum of 120 cars per hour for a number o f hours. 
Baseba ll is a very popular game in H avana and crowds o f 
12,000 are not unusual. The grounds are on the P rincipe line, 
near the terminus, and on such occasions the crowds fr eely 

Havana Electric Railway-Observation Car 

violate the municipal regul ation limiting the total number of 
passengers to 40 (32 seated and 8 on the rear platform). In 
checking up the conductors when handling such crowds, the 
register inspector counts the number of passengers on the car 
before it gets away from the grounds and the conductor certi­
fies to th e count by his punch on the in spector 's report . 

Rates o f fare are 5 cents in United States currency or 7 
cents in Spanish silver. On the cars which leave the termini 
after midnight and until 4 :30 a. m. the far e is doubled. The 
rates of exchange of Spanish silver to American gold fluctuate 
nowadays from I.IO to 1 .. 15, but during the fir st intervention , 
when the concession was granted, it was r.40. Many passen­
fers to-day pay in Spanish silver and the difference is kept by 
the conductors , who make all returns in United States coin. 

Havana people are so accustom ed to traffic conditions engen­
dered by the narrow streets that accidents because of the cars 
are relatively ve ry few. The laws hold the drivers of the 
vehicl es responsible, so that when a car and a wagon come 
into collision the motorman and the driver dismount and after 
a wordy argument the cart driver usually, in the minor cases, 
pays the motorman an amount to cover the damages to the 
car . This the motorman turns into the company. Of course 
the majority of the cases go to the courts. 

The freight traffic of the company until lately was handled 
mostly by the Insular Railway. Standard freight cars of the 
other roads are taken and returned by the Insular motors at 
the junction of the Insular tracks and th e Havana Central 
Railroad tracks in Marianao. The comm odities handled are 
mostly cement from a large cement factory on the Insular 
Railway and broken stone from a quar ry on the Havana Cen­
tral Railroad. Recently, however, the Havana Electric Rail­
way Company entered into contract with the contractors for 
the paving of Havana to haul some 400,000 tons of paving · 
materials. For this purpose the steel side-dumping car s are 
proving very useful. 

STAGE LINES 

The company owns some 1500 mules and 180 stages with 
which it operates a stage service in the city and into the sur­
rounding country. Some o f the routes supplement to some 
extent the car lines, but for the most part they se rve districts 
not reached by th e cars. Dispatching depots are used similar 
to the street-car method. The stage lines well serve the pur­
pose of determining the traffic possibilities of new territory 
and of helping to keep a good hold on the transportation situa­
tion of the city and suburbs. 
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Th e stages are o f two sizes and seat from IO to q passen­
gers. Two, three and fo ur-mule teams, depending on the 
distance and route, are used to haul the stages. T he mules are 
mostly the small, tough, sturdy J\I exican burro. 

Fares range from 3 cents up in Spanish silver, which is 
worth from IO per cent to rs per cent less than U nited States 
currency. T he method of insuring proper returns is unique. 
Each route has a certain fixed earning value per trip, and 

_,. .. . ~ 
.,,.,....,_ -~-,;.,,.J ~ . ~ 

Havana E lect ric Railway-Locomotive and Dump Cars 

this varies with the weather, the day o f the month and the 
period of the year. The driver is required to turn in to his 
dispatcher at the end of each day as a minimum an amount of 
money which corresponds to the number of trips he has made 
and is based on the above. Needless to say more than the 
minimum is not o ft en turned in. Nevertheless the arrange­
ment has worked out satisfactorily to the men and tne com­
pany. T he drivers are paid regularly at the rate of $35 Uni ted 
States currency per mon_th. 

GE NERAL 

T he offices of the company are in the upper fl oor of the 
Vedado carh ouse and shops structure. They are commodious, 
well ventilated, well lighted and well equipped. They include 
the administrati ve offices, the traffic offices, the accounting de­
partment, the legal and the engineering departments. Except 
fo r the recent se lec tion of the turbine and electrical machinery, 

Havana Electric Railway-Steel Side Dumping Car 

which was made in the Cleveland office of the president of the 
company, all the engineering and the purchases have been 
conducted from Havana 

In the same structure is the stores department. Owing to 
the time required in making and receiving foreign purchases 
a very large stock of material is necessarily carried. A card 
syst em of records with continuous inventory and a schedule 
of minimum stock to be carried makes this department a 

rather smooth-working institution. Owing to the competition 
of the European manufacturers, materials and supplies can 
be purchased at prices much lower than those usually quoted 
in the States. Nevertheless, the Cuban protective duties bring 
up the ultimate costs to figures much higher than those enjoyed 
by the companies in the States. 

Havana, besides being the cleanest, is one of the most or­
derly cities in the world, the police records showing a re­
markably low percentage of crime. Perhaps the fear or re­
spect that the strong arm of the old Spanish monarchical 
authority instilled in the Cuban mind is partly responsible, 
but it is more likely due to the natural courtesy and orderli­
ness of the people. Intoxication among the Latins is almost 
unknown; and it must be r egretfully admitted that the only 
drunken persons seen are A mericans or other Anglo-Saxons. 

The r750 employees of the Havana Electric Railway Com­
pany are recruited almost all from the ranks of the Cubans 
and the Spaniards, the latter in small minority. They well 
exemplify the attractive traits in their countrymen. To quote 
fro m one o f the published guides to Havana: 

"Conductors in Havana street cars are invariably courteous. 
'Step lively!' and 'Forward, please!' are expressions omitted 
from their \;ocabulary. Formerly every one of them cin re­
ceiving a fare made the little gesture of thanks usual in Cuba 
-a quick movement of the hand toward the passenger, some­
times accompanied by the spoken word 'gracias.' U nfortu­
nately Havana is growing too Americanized to retain all her· 
Latin politeness, but there are still some conductors who ob­
se rve the pleasing for mality. If all seats are occupied it is 
customary to info rm ladies who desire to board the car of 
that fact. If one nevertheless persists in doing so, some 
gentleman will invariably give her his place. l\!Iost conductors 
speak at least a little English. A ll of them will do their 
utmost to under stand a passenger's Spanish.'' 

l\fotormen and conductors are uniformed in very light-col­
ored neat linen suits and linen caps; the inspectors wear white 
drill suit s and caps. A ll make a very attractive appearance and 
1t is se ldom necessary to discipline them for lack of neatness. 

An interesting feature in the disciplining of the employees 
is the jury system which has been in effect since October, 1907. 
Two of the oldest and most reliable employees are selected by 
the management to act on th is jury for fo ur months each. 
Usually they a re a conducto r and a motorman. They hear the 
majority of the minor cases and pass judgment upon the 
offenders. A schedule establishes the discipline to be visited 
upon the latter. T his system has worked out very well, the 
judgments of the jury having proved to be scarcely without 
exception ,·ery fa ir-min ded and equitab le. 

A n empl oyees' benefit society fos tered and encouraged by 
the company claims over IOoo employees in its membership. 
Thi s has done valuable work, not only in the usual relief in 
cases o f illness or death, but also to rescue the men from the 
hands of the usurers who formerly exploited them. 

OFFICERS 

The officers of the company are: Warren Bicknell, of 
Cleveland, Ohio, president; D. T. Davis, of New York, first 
vice-p resident; Frank Steinhart, of Havana, second vice-presi­
dent and general manager; Antonio San Miguel, of Havana, 
third vice-president ; C. \V. Ricker, of Havana, chief engineer; 
H. Kraemer, of N" ew York, treasu rer. 

---◄·♦·----

ALPHABETICAL LIST OF EXPENSE ITEMS 

\Valter Shroyer, secretary and treasurer Central Electric 
Accounting Conference, has sent circular letters to electric rail­
ways calling attention to the fact that the second edition of 
the alphabetical list of items of expense in the operation of 
electric railways, published by the conference, will be exhausted 
soon and that in all probability another edition will not be 
printed. Orders for copies should be placed at once with Mr. 
Shroyer, who is the auditor of the Indiana Union Traction 
Company, Anderson, Ind. The cost is $r fo r three copies. 
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PARMA SINGLE-PHASE RAILWAY 

The provincial government of Parma, Italy, has been oper­
ating since May, 1910, a single-phase railway system, consisting 
of 14.5 km (9 miles) of city track and 39 km (24.2 mi les) of 
suburban track. A preliminary article on the equipm ent of this 
line was published in the ELECTRIC RAILWAY JouR NAL for Nov. 
20, 1909, on page 106r. T he fo llowing additi onal particulars 

Parma Single-Phase Railway-Lattice Po!e and Curved 
Bracket Construction in the City 

are based on an article by A rnold Derrer in a recent number 
of the Elektrische Kraftbetriebe und Ba/men. 

The track construction consists of grooved rails weighing 42 
kg per meter (84 lb. per yard) in the city and of T-rails 
we ighing 21 kg per meter (42 lb. per yard) in the suburbs. 
The average clearance between the trolley lin e and the head of 

apart with the main or upper catenary having a sag of r.5 111 

(4 ft. r r in. ). The auxiliary catenary is suspended from the 
main catenary at interval s o f r6 m (52 ft. 6 in.) and the con­
tact wire in turn is carried at intervals of 8 111 (26 ft. 3 in.) 
from the auxi liary catenary. The copper contact wire is kept 
at a tension of 300 kg (660 lb.) by automat ic counterweights 
placed every 1500 m (4925 ft.). 

The poles on the st·Lurban sec tion s are of chestn ut. In the 
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Parma Single-Phase Railway-Bracket on Second Pole from 
Left to Trip Collector, from 400-Volts to 4000-Volts 

city limits lattice-steel and tubular poles are used in addition 
to rosettes on houses. All metal in the line is connected to 
the running rails by a galvanized iron wire. These running 
rails are grounded eve ry 1500 m (.+925 ft.) to buried plates 
which are immersed in water. Double porcelain insulator s are 
u,ed throughout to insul ate the line from the grou nd. In back 
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Parma Single-Phase Railway-A Standard Train of One Motor Car and Three Trailers Operated Within the City 
of Parma, Italy 

the rails on the suburban section was specified at 6 m ( 19 ft. 
8 in.) but in one case it is as low as 4 r m ( 13 ft. 5 in .). The 
most severe grade on the suburban section is 3½ per cent and 
on the city section 4.6 per cent. The sharpest curve is of 40 m 
( r3r ft. 4 in.) rad ius. The maximum operating speed is 40 km 
an hour (24.8 m.p.h.). 

The suburban line construction consists of the Siemens­
Schuckert doub le catenary design with automatic tension take­
up devices. The poles on this section are set 64 111 ( 210 ft.) 

of every station there is set a line-breaker which is bridged by 
a shunt ci rcuit and horn-type switch. The horn switches are 
operated from the ground with insulated rods. Lightnin g pro­
tect ion devices are installed on the line at all stopping places. 
Some arrest ers are of the ordinary horn type and are placed 
in circuit between the trolley and ground; others are narrow­
gap horn a rresters which are connected to the trolley circuit, 
through a res istance. Each station is illumin ated with rro-volt 
current from a r-kva transformer. 
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The trans1t10n from t he 4000-volt single-phase suburban 
potential to the 400-volt, single-phase city potential is effected 
through the medium of a dead running piece 16 m (52 ft. 8 in.) 
long which is placed between two 4000-volt circuit breakers. 
The middle of the dead section has a tripping piece which 

r 1. i 
;_...---· 

Parma Single-Phase Railway-Automatic Tension Take-Up 
Weights on the Poles 

effects the change-over of the car circuits. It is at this place 
also that the catenary construction is replaced by the ordinary 
form of line suspension. 

The roll ing stock for the suburban lines consists of ten 

Parma Single-Phase Railway--;-Line Circuit Breaker at 
Gajano 

motor cars, each car having a total of twenty-eight seats in 
two compartments and one freight compartment. Each plat­
form has standing room for ten passengers. There are also 
eleven trailers, one having twenty-four seats, four with twenty­
eight seats and six with thirty-six seats. There are also 

eighteen freight trailers. A standard train consists of one 
motor car and three trailers. The trucks are of the Boeker 
maximum traction type with 900-mm (35.4-in.) driving wheels 
and 6oo-mm (23.6-in.) ponies. The motor cars are 11.42 m 
(37 ft. 5 in.) long over the buffers. 

Each motor car carries two 70-hp motors, a transformer 
motor compressor, reverser, oil an·a hand switches, safety 4e­
vices, electric heaters, etc. All high-tension devices are pladed 
in a separate chamber which cannot be opened until the panto­
graph collector has been lowered. The pantograph collectors 
are furnished with two contact pieces; the collector is main­
tained under tension against the trolley in such wise that it 
will sink as soon as the air is cut off. All cars are equipped 
with hand and air brakes. 

Means are provided whereby the motorman himself carries 
out the necessary switching operations in passing from the 
high-tension to the low-tension setion, but, in any event, 
damage wi ll be prevented by safety devices. which will prevent 
high-tension current from getting into the low-tension circuits. 
Human operat ion is desirable because otherwise the brushing 
of a passing vehicle as high as the roof of a car could operate 
the lever which changes the pantograph collector from the 
high-tension to the low-tension circuit connections. The auto­
matic operation of th is roof lever se rves for the change from 
low tension to high tension. 

The controller differs from the ordinary d.c. type in that 
each one has two separate groups of contactors and magnetic 
blow-outs for the step control and the accompanying interrup­
tions of the circuit. The transformers have taps for the fol­
lowing potentials: 183 volts , 217 volts, 250 volts, 284 volts, 317 
volts and 350 volts. 

The motors are of the six-pole type with compensated arma­
ture winding and auxiliary excitation. A separate exciter 
winding is installed for each direction of running. The latter 
feature does not involve extra copper because the exciter cir­
cuits also help in equali zing the a rmature reaction. The com­
pensating winding tends to suppress brush sparking. 

All of the electrical and mechanical equipment was furnished 
by the Italian Siemens-Schuckert Company. 

----♦·----

ELECTRIFICATION OF SWISS RAILWAYS 
The Swiss Federal Railways, which some time ago decided to 

introduce electric traction on all their lines, are gradually 
obtaining concessions for the n ecessary water-power. They 
have already acqui red several in th e region of the Simplon, in 
the cantons of Uri and Ticino, and elsewhere, and now have 
concluded an agreement with the authorities of the canton of 
Valais. By th is agreement they obtain the right to utilize the 
power of the waters of the Rhone between Fiesch and Morel. 
On the Gotthard line about IO miles of water conduits have 
been built between A rolla and Bellinzona, preparatory to the 
electrification of this line from Lucerne to Chiasso. It is calcu­
lated that between 25,000 hp and 30,000 hp will be obtainable' 
from these works alone. The concessions for utilizing the 
water-power on both sides of the Gotthard Pass, in the cantons 
of Uri and Ticino, have also been secured. It is estimated that 
when the Valais works are ready the minimum yield of power 
will be 15,500 hp. 

---◄·♦·----

CAR WIRING METHODS IN DENVER 
The Denver City Tramway is revising its car wiring methods. 

The main cable is now being carried above the car floor at 
the side of the car in wood boxing, compounded on the inside, 
and cars being cleaned by compressed air to avoid the pene­
tration of moisture. A ll cables in the future will be . of indi­
vidual flame-proofed wires and the covering on the entire cable 
will also be flame-proofed. \1/here the leads to motor and re­
sistances pass under the car framing they are supported on 
porcelain or composition insulators and the bottom of the car 
framing is protected by sheet iron. 

The connection board under the car is provided with as-
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bestos wood facing and barriers and is backed by sheet metal. 
The rheostats have sheet metal protection. Light and heater 
circuit wiring is of "slow-burning" wire except that in the light 
wiring overhead ordinary rubber-covered wire is used wi th 
a special grooved hard-wood molding with grooves spaced 

NEW SAND-DRYING PLANT AT ST. LOUIS 

The United Railways Company of St. Louis has just com­
pleted the construction of the sand-drying plant which is shown 
in the accompanying engravings. The company uses about 

St. Louis Sand-Drying Plant-Exterior View 

so as to take strap hangers, recep tacles and molding support­
ing screws, the molding being run down the center of cars 
and backed by the maple ceiling board. There are no wire 
joints in this molding. 

The light and heater circuit fuses are mounted on asbestos 
wood panels on the front platforms, where, owing to design 
of cars, they are inaccessible to the general public. In other 

Feeding End of Rotary Dryer 

portions of car wiring, where necessary, flexible tubing pro­
tection is used. 

This improvement in car wmng was largely brought about 
by the desire to eliminate all possible fire h aza rd s from the 
new sprinklered sto rage car house just constructed at Thir­
teenth and A rapahoe Streets. 

6000 cu. yd. of sand, corresponding to about 162,000 cu. ft., per 
year. During the winter, at the period o f maximum demand, 
about 1200 cu. ft. per day is required. The sand is l\:Iississippi 
River bar sand and contains, when it arrives at the plant, about 
S per cent of moisture and quite a large proporti on of gravel. 

The course of the sand at the dryer can be followed from 
the cross-section of the sand-drying plant publi shed on the next 

Belt Conveyor Leading to Wet Sand Pit 

page. It will be seen that the wet sand is dumped by gravity 
from the steam railroad cars directly into a concrete wet sand 
pi t. An apron conveyor takes this wet sand from the bottom 
of the stor age pit and dumps it onto a belt conveyor which 
travels at a speed of 300 ft. per minute and discharges the sand 
into a rotary dryer. The dryer turns at a speed of 10 r.p.m. and 
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is heated by the gases from a 
furnace. These gases travel, 
first, underneath the steel dryer, 
and then through openings in 
the dryer to its front end, 
where they are exhausted into 
the· air through a stack by 
means of an exhaust fan. The 
hot dry sand after passing 
through the rotary dryer falls 
into a bucket elevator which 
conveys it to a rotating screen 
in the top of a circular rein­
forced concrete dry sand stor­
age bin. From this rotating 
screen the dry sand falls direct­
ly into the storage bin, while 
the gravel passes into a chute 
leading to a gravel bin. The 
capacity of the dry sand stor­
age bin in 8200 cu. ft., or al­
most seven days' supply. The 
dry sand is taken directly from 
the hopper of the storage bin 
into cars which distribute it to 
dry sand bins in the various 
car houses. 

The plant is automatic as far 
as possible and is operated by 
two men, who unload the steam 
cars, fire the furnace, watch the 
various moving parts to see 
that they are properly oiled 
and also keep the place clean 
and in good order. The entire 
cost of this plant was about 
$15,000. 

A recent test of this plant 
demonstrated that when using 
sand with S per cent moisture 
the capacity of the dryer was 
1420 cu. ft. of sand per ten­
hour day. This corresponded 
to a capacity of r42 cu. ft., or 
7. 1 tons, per hour. A still later 
test proved that the capacity of 
the plant with sand containing 
3½ per cent moisture was II 

tons per hour. The cost of 
labor and coal for drying sand 
in this plant has been found to 
be o.6 of a cent per cubic foot. 
T he cost of labor and coal by 
the former method of drying 
sand in stoves was 2.rr cents 
per cubic foot. The cost of 
sand itself delivered at the 
plant is r.72 cents per cubic 
foot. The cost of the dry sand 
ready for use, including the 
cost of sand, cost of labor and 
coal, and 12 per cent on the in­
vestment, for interest, deprecia­
tion and taxes, is 3.36 cents per 
cubic foot. 

----·♦··-----
The Somerset Traction Com­

pany, Skowhegan, Maine, is 
improving Lakewood Park be­
tween Skowhegan and Madi­
son, Maine. The park will 
open on June 19. 
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ELECTRICAL FEATURES OF THE NEW YORK TUNNEL 
EXTENSION OF THE PENNSYLVANIA RAILROAD * 

BY GEORGE GIBBS, CHIEF ENGI NEER ELECTRIC TRACTION PENNSYL­

VANIA RAILROAD 

The writer in his capacity as chi ef engineer o f electric trac­
tion and terminal construction fo r the Penn sylvania Railroad 
had charge o f the design and construction o f the terminal 
station building on Manhattan I sland and al l of the details of 
electrical equipment in the tunnel and approaches and in the 
station proper. Th e total length of the New York tunn el 
extension from the l\Ianhattan transfer, east of Newark, N. J., 
to the east end of S unnyside yard, on Long Island, is I3.3 I 
mi les. The total length of the main and yard tracks is 9-4.52 
miles, all of which have been equipped for electric operat ion. 

Regular train service of the Long Island Railroad in and out 
of the new terminal station was hegun on Sept. 8, I9 IO, ancl 
the Pennsylvania Railroad train se r\'i ce was begun on Nov. 27, 
IQIO. The initial service of. the Long Island Railroad con­
sisted of 200 trains in and out each clay, and the P ennsylvan ia 
Rail road sta rted with ISO train s in and out each clay. The 
summer schedules fo r I9 I I will require 200 trains on the Penn­
sylvania Railroad an d 250 trains on the Long I sland Railroad. 
All of the .P ennsyh ·ania Railroad trains are handled in an d 
out of the stat ion by elect ri c locomotives, of which thirty-three 
are in sen-ice. The Long Island tra ins are made up of mul ­
tiple-tmit cars. T he maximum capacity of all the approach 
tunnels under the r iYers is estimated at I56 train s pe r hour, and 
sufficient track room has been prO\·idecl in the station to ac­
commodate thi s number of train s with an allowance for stand­
ing and switching of from five to twenty minutes. 

TUNNELS 

The t otal length of the single-track tunnel s is I 5.54 miles. 
T he tubes under the rivers ha\'e a total length of I2.02 miles. 
T hey are I9 ft. in side diameter, which provides a minimum 
clearance from the car roof to the crown of I ft. 9 in. Thi s 
provides fo r the pos, ible use of an overhead electric conductor 
for t raction should developments in the art r equire it at a later 
date. A cross-section of one of th e rive r tunnels showing the 
car clearance and the location of signals, ducts. etc., is r e­
produced. 

Satisfactor y ventilation for the tunnels was considered to 
be of great importance. Two general condition s were provided 
for: first. purity of the air in normal operation, and, second, 
requisite ventilation for an indefinite period in case o f stoppage 
of train s in the tunnel fr om accident or other cause. T t was 
thought, and afterward Yerified by tri al, th at the piston action 
of the trains \\·hen in motion would be an effecti ve means of 
changin g the air, as each tube contains only one track, and is 
isolated from the adjoining tube and open at each end to the 
free air. A special ventilating system, therefore, is needed 
only to provide air to a stall ed train in an emergency, or to 
dissipate ,rnoke and fumes from an electric arc, the possibil ity 
of which conditions was thought of sufficient importance to 
warrant the installation of a very extensive forced-draft venti­
lating plant. It was determined that the air in the cars should 
not be allowed to contain more than eight parts of carbon 
dioxide per ro.ooo, requiring 30 cu. ft. of fre sh air per minute 
to each passenger. To insure thi s quantity of fresh air in the 
ca r s it was thought advisable to furni sh more, namely, 50 cu. ft. 
per passenger per minute in the tunnels, and the fan equipment 
was designed to meet thi s requi rement, having du e regard to 
emergency conditions and the occasional irregular spacing of 
train s. T he quantity of air required per section of tunnel on 
this bas is is about 60,000 cu. ft. per minute, which will com­
pletely change the contents of the tubes three times per hour. 

For producing the requisite ventilation by pressure a forced­
draft system was adopted in which a constant and uniform 

*Abstracted from a paper ent itled "The New York Tunnel Extension of 
t~e ,Pennsylvania . R ailroa4. Station Cons~ ruct,ion, Road, Track, Yard 
Eqmpment, Electri c Traction and Locomotives ' to be presented before 
th e America_n Societv of Civil Engineer s, Oct.' 18, 1911, and printed in 
the Procccdrnv for May, 19_11, page 636. 

current of air is in duced in the tunnel by forcing, in the direc­
tion of the traffic, th e required volume of air into the portal. 
A divided nozzle, in the form of a tapering flue, is placed on 
each benchwall for thi s purpose. The arrangement of tunnels 
and shaft openings required in a ll fourteen sets of ventilating 
apparatus at different points, with a total capacity of I,II9,ooo 
cu. ft. pe r minute. In two cases exhausting instead of pres­
sure blowers were used; these are for the purpose of causing 
a return current of air at the west ends of the crosstown tun­
nels, where they merge into three-track tunnels approaching 
the passenger station, the object being to prevent blowing air 
from the tunn els under and into the station building. 

The blower s are of the multi-vane "Sirocco" type, belt­
driven from induction-type electric motors, and the speed of 
the fan can be adjusted by cone pull eys from normal to 70 
per cent or 40 per cent of normal, as requi'red. 

From tests made in the tunnels, with and without the fans 
running, it is apparent that, under normal conditions, the 
piston action of the trains can be relied on to give satisfactory 
ventilation. Records show that in the East River tunnels the 
air i, changed every forty minutes by the passage of trains 

Pennsylvania Tunnel-Cross -Section Showing the Location 
of Signals 

during non-rush hou rs, and eYery fifteen minutes during rush 
hours. 

The ave rage nlocity of the air in the East River tunnels due 
to the action o f the fans alone is about 8 m.p.h. This is in­
creased by th e passage of trains to more than 30 m.p.h., the 
latter figure, of course, depending on the number of cars in 
the train and the speed. It is evident, therefore, that in regular 
operation the fans need not be run, and provision has been 
made to start and stop them, as required, from two central 
points, the power house for the East River tunnels and the 
service plant for the North River tunnels. 

TUNNEL-ALARM SYSTEM 

T he tunnels are equipped with a special safety device which 
has two fun ctions, one to cut off the current in a given section 
of the third-rail and th e other to send a fire-alarm call. The 
system consist s of a series of alarm boxes, set about 8oo ft. 
apart. Each box is numbered and contain s two levers, colored 
blue and red respecti vely. The blue lever is marked "Power" 
and when pulled trip s the circuit breakers controlling the 
third-rail section adj acent to the box, thu s cutting off the power 
and at the same time sending a call of two rounds of the 
alarm-box number. The red lever is marked "Fire," and 
when pulled per fo rms th e same function as the power lever, 
hut sends in t,,·o ad dit ional rounds of th e box number. 
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In case of a partial short-circuit on a car or at the third­
rail, which may maintain an arc, or in case it is desired to work 
around defective apparatus under a standing train, the current 
may be cut off from the third-rail of the section by pulling the 
" Power " lever. In case of a se rious fire o r other emergency 
the "Fire" lever may be pulled, and then the railroad fire de­
partment at the station and the emergency crews will respond. 

TRACK 

The track standards adopted were in general those of the 
Pennsylvania Rail road. In the tunnel it was desired to adapt 
the track to high-speed running, with a minimum of vib ration 
o f the track or tunne l structure, and to reduce noise as far 
as practicable; also to permit of ease of renewal without dis­
turbance of the tunnel concrete lining. For these reasons it 
was decided to adopt ballasted track rather than any special 
form bui lt into the tunnel structure. 

The raii' is IOO lb. per yard and is of the new "Pennsylvania" 
section and of open-hearth steel. The joint angle-bars are of 
the six-hole type, with an extended fl ange below the rail base. 
The base has also a special cross-section providing space fo r 
copper bonds between rail and splice. The ties are of black 

specially ramming the filling and using rod reinforcement Qr 
bridging in the concrete. '"! 

The track was first laid complete with its fastenings to the 
tie-blocks, and then raised and leveled with great care to the 
proper grade and alignment by hanging the structure from.,; 
timber bridging carried on the station ,platforms; the concrete 
mixture was then poured, tamped and allowed to set; then the 
bridging was removed. The cost of this track complete under 
the special conditions obtaining in this place was $6.27 per 
linear foot for the base and $2.67 per linear foot for the tie­
blocks and fastenings, making a total cost of $8.94 per linear 
foot. 

Each fifth tie in the ballasted track is used at one end as a 
seat for the third-rail insulator and for the bracket to support 
its covering; therefore, they were longer than the standard ties, 
or 9 ft. 3 in. A ll frogs and switches are according to the 
Pennsylvania Railroad standards. In the station yard all frogs 
and crossings have hardened manganese steel points. 

ELECTRIC POWER SYSTE:rvr 

The electric power requirements include power for traction 
and for auxiliary purposes, including signals, lighting the sta-

Pennsylvania Tunnel-View in Terminal Station Yard 

gum and yel low pine, creosoted, the minimum dimen sions being 
8 in. face, 7 in. thick and 18 ties to the rail length of 33 ft. 
A ll track is ti e-plated with special rolled-steel plates 7 in. x 
13 in. and Ys in. thick. Under each plate is placed a pad of 
compressed hair-felt ½ in. thick, the tie being tapped out to 
receive the pad. The rail is secured to the tie through the 
plate by two r-in. lag-screws, each bearing on the rail flange 
and shoulder of the plate. The ballast is of trap rock screened 
through r ½ -in. mesh and laid for a depth of 12 in. under the 
ties. 

CONCRETE-BASE TRACK 

For the track under the station building and adjacent to the 
passenger platforms it was desired to provide a form of con­
struction which would present a smooth surface and could 
readily be kept clean. This was especially desi r able where cars 
stand and drip oil and water on the track structure, and at 
places where rubbish may be thrown on the tracks by passen­
gers. In general, the concrete surface was laid on the rock 
of the sub-grade, but in places where the sub-grade consisted 
of loose rock back-filling, crossed by drains and subways, it 
was necessary to secure uniformity for the concrete base by 

tion, tunne ls and yards, the operation of motors fo r various. 
purposes about the station and fo r the ventilation and drain­
age of the tunnels and yard; also, for secondary purposes, in 
charging car batteries as well as batteries fo r the telephone 
and telegraph system and baggage trucks. 

As the use of a tunnel entrance into New York City was 
predicated upon the use of electric traction, a statement of the 
conditions to be met and of the investigations leading up to the 
determination of a proper system and a de scription of its gen­
eral characteristics wi ll be of interest. In 1902, when the 
terminal work was commenced, there were few practical ex­
amples of heavy elec tric traction in existence, and none of the 
magnitude and complexity of the proposed t erminal operation. 
As it was realized that much experimental work would be 
necessary to perfect the details, a complete program to this 
end was laid out some years in advance of the time when the 
actual installation of apparatus would be required. 

Electrification of a portion of the Long Island Railroad was 
begun as a separ ate m atter at about the same time, the system 
adopted being the so-called "third-rail" or "direct-current.'~ 
This system was practically the only one in a sufficiently ad-
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vanced state of development to warrant its adoption for heavy 
work at the date in question. The single-phase, alternating­
current sys tem was offered later as a possible advance in the 
art and was adopted on important work, notably the New York, 
New Haven & Hartford Railroad from its N ew York connec­
tion to Stamford, Conn. T hi s ·I development, therefore, de­
manded an investigation of the relative merits of th e tw o 
syst ems fo r the New Yark terminal, and to this end a system­
atic plan was fo rmulated for invest igating the practi cal be­
havior of the two systems, and, in order to try out certain 
features of the single-phase system in its application to the 
tunnel conditions, an experim ental line 5 miles in length was 
constructed on a branch of the Long Island Railroad. On thi s 
line an eq ti'iv alent of a tunnel section was in stalled and equipped 
with a high-tens ion overhead conductor, various contact de­
vices designed for sparkless collection of current were tri ed, 
a nd a multiple-u~it motor-car equipment and a special type of 
a.c. locomotive were tested. The test car and locomotive, as 
well as much other appa ratus, were kindly supplied by the 
Westinghouse E lectric & Manufacturing Company. 

The resu lts of the tes ts cannot be given here in detail, but 
they were reass uring in some respects and disappointing in 
others. In the main they demonstrated the n eed of consider­
able further. experimental work to adapt the system to the 
tunnel and yard conditions. The final r ecommendation was 
for the adoption o f the direct-current system, interchangeable 
with that used on the Long Island Railroad, for the following 
main and important reasons: 

First, reliability, from the start; second, freedom from com­
plication in interchange with the Long Island traction system 
and t~Newark rapid transit line through the Hudson & Man­
hattari'~':tubes into Church Street, New York, and third, less 
expenditure involved at present and for some time to come. 

· The above reasons, it should be remembered, apply only to this 
special installation. No broad generalization is intended for 
other traction projects, where local conditions must govern . 

LOAD CONDITIONS 

The load conditions include both traction and auxili ary 
pow'er, and, in case of traction .power, the requirements for the 
Long Island Rail road. Considering all these requirements, the 
load center was at a point adjoining the r ailway lines in Long 
Island City and not far from the w ater front of the East Rive r. 
It was first proposed to establish two power houses, each to 
relay the other , under which plan the location of one house 
would fall on the New York side of the Hudson River and the 
other a t a point not far from Jamaica. Neither of these loca­
tions was altogether suitable on account of difficulty in pro­
curing the site in the first mentioned place and the absence of 
water fo r condensing purposes in the oth er. Furthermore, it 
was found that in dividing the load between two plants the 
call on neither one would be sufficient to give r easonable 
economy in operation; the relaying feature, therefore, of the 
two power homes, in the case of the disablement of one of 
them, was the only important point in favor of such a plan. 
Experience has shown that a properly designed plant, provided 
with suitable safeguards against a general breakdown from an 
accident to a part of the machinery, and with duplicate cable 
connections to the outside, can be depended on to furni sh an 
uninterrupted supply of power, except for very infrequent and 
short interruptions, in which cases power supply can be re­
stored in less time than it would take to obt ain fulI relief from 
a second plant, especially where both are only of moderate size. 
Furthermore, in a great electric traction center such as the 
city of New York it is possible to establi sh emergency connec­
tions with other power plants. In view of these considerations, 
therefore, it was determined to establish only one power house 
for present operation and to equip it to supply power for both 
traction and auxiliary purposes. 

E MERGENCY SUPPLY OF POWER 

For an emergency supply of power for traction it has been 
arranged to connect the general traction system at three dif­
ferent points with the power plants ~f three companies, namely, 
t he Public Service Corporation in New J ersey, the Hudson & 

.Manhattan Ra il road Company in New York and the ~ ew 
York & Queens County Railway in Long Island City. 

As an emergency supply fo r auxiliary power purposes the se rv­
ice plant adj oining the terminal stati on is equipped with gen­
erating apparatus capable of supplying all the auxi li ary power 
required for the entire system. The combined traction load 
conditions are shown in the accompanying cu rve, and the cen­
tral pow er plant has been designed to ca re fo r these loads with 
sufficient rese r ve for ordinary emergencies and a limited amount 
o f spa re capacity in the building fo r growth of traffic; but it 
has not been design ed to take care of a gener al exten sion of the 
electric traction system to other Pennsylvania lines. \Vhen 
such exten sions are made additions can be made to the present 
power house building, or, preferably, a new power house can 
be erected on the New J ersey side. 

LO NG ISLAND CITY POWER HOUSE 

T he Long Island City power house is on the East Ri ver, in 
Long Island City, a location nearly central to the present load 
conditions, close to the tunnel lines, and requiring only short 
cable connections to the tunnels and thence over the terminal 
division. 

The building of this plant was undertaken some years prio r 
to the completion of the tunnel system in order to care for the 
electrified lines of the Long Island Railroad into Brooklyn, 
fo llowing the completion of the Atlantic Avenue improvement 
of that road, and power from it for thi s operation has been 
furnish ed since 1905. Recently addit ional equipment has bee.n 
added for the tunnel operation. 
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The present equipment consists of thirty-two boilers, each o1f 
564 hp, sixteen on each floor, of Babcock & Wilcox water-tub'e 
type, built for a working pressure of 200 lb. per square inch 
and fitted with superheaters for 150 deg. of superh eat an d me­
chanical stokers. A t the r ea r o f the boilers are placed the 
economizers, one for each two batteries of boilers. \Vesting~ 
house-Parsons steam turbines drive directly the three-phase, 
a.c., I 1,000-volt, 25-cycle, revolving-field generators . Th e 
equipment initially installed to operate the Long Island Rail­
road traction system consisted of three units o f 5500 kw each 
at 750 r.p.m. To care for the increase of load from the ter­
minal operation, two units wer e recently added. These are 
double-flow turbines, direct-coupled to rr,ooo-volt, three-phase 
generators of 8000-kw capacity a t 750 r.p.m. Two 3000-kw 
turbo-generators of the same type, generating three-phase 
current at rr,ooo volts and 60 cycles, have been provided for 
auxiliary power purposes. These units relay similar units in the 
Thirty-first Street se rvice plant and are used either for emer­
gency or in summer when exhaust steam from the latter plant 
is not needed for heating the sta tion building. There is space 
in the present bui lding for an additional unit o f 8000 kw, with 
the necessary boilers and accessories. 

TRA NS!vlISSIO N 

The transmission of electrical energy from the power house 
is entirely rr,ooo-volt, three-phase, alternating current, the trac-



958 ELECTRIC RAILWAY JOURNAL. [VoL. XXXVII. No. 22. 

tion power being 25-cycle and the auxiliary power 6o-cycle. 
The distribution of a ll power is by three-conductor, paper­
insulated, lead-covered cables, drawn into the conduits between 
the switchboards and the shafts communicating to the tunnels. 

Four power cables run from the power-house direct to serv­
ice plant substation No . 2; three additional power cables run 
direct from the power house to substation No. 3 at the Hacken­
sack portals, New Jersey, and two exten sion cables connect sub­
stations Nos. 2 and 3. A t substation No. 3 these feeders leave 
the house in three three-phase open-wire circuits on the steel 
pole line, crossing the Meadows and terminating at substation 
No. 4 at Harrison. A ll these 25-cycle feede r s are of 250,000 
circ. mils section per conductor. 

Power for the Long I sland Railroad is supplied in a similar 
manner through seven high-tension cables laid in the conduit 
system to an a rrester-house at the west end of Sunnyside yard, 
from which open circuit s are continued, through suitable light­
ning arresters, overhead on a steel pole line through the yard 
and thence to various substations on the Long Island electri c 
traction system. 

T o provide fo r the contingency o f an extension of the trac­
tion system on the ~ ew Jersey side beyond Newark, or for tie 

Furthermore, in providing cables for various purposes, by the 
above arrangement each substation has three or more traction 
power cables, two of which are ample to carry the load, and 
the auxiliary power cables are in duplicate; thus there is a 
ma rgin o f from 30 per cent to 50 per cent in the capacity of the 
cables to provide against breakdown. 

A t splicing chambers in the duct system, and where the cables 
a re exposed in the substations, the lead sheathings of the cables 
are connected and grounded at intervals for protection against 
electrolysis. 

TRACTION SUBSTATIONS 

There are fou r traction substations for the terminal division 
and their locations have been fixed with reference to the load­
ing requirements and by certain physical conditions along the 
line. 

No. I has been placed in the power house and supplies the 
East River tunnel lines, Sunnyside yard and the Long Island 
tracks through the yard to a point where the load is taken by 
the first substation of the latter road. This location secures 
economy in first cost and operation of the direct-current supply 
for this section. No. 2, in the service plant, adjoins the main 
yard and 1s centrally located for movements in the yard, the 

Pennsylvania Tunnel-Harrison Substation 

lines to a future power house, space has been provided on the 
pole lin e for additional circuits suitably spaced for 33,000-volt 
transmission. In the event of such requirement it is intended 
to provide step-up transformers in the Hackensack portal sub­
station and a 33-000-volt line westward therefrom. 

Auxiliary power (6o cycles) is transmitted from the power 
house through the tunnels to the service plant in a similar way 
by four cables, two of these going to the service plant direct 
and two to the tunnel shafthouses for tunnel lighting and mis­
cellaneous power. The two cables to the service plant have 
conductors of No. oo B. & S. section and those to the tunnel 
shafthouses have conductors of No. 4 B. & S. section. 

As there are four tunnels under the East River, the 25-cycle 
and 60-cycle cables are subdivided into groups and distributed 
through the tunnels so that there is a duplicat~on of routes, as 
well as cables, for all service Between the power house and 
the shaft s the conduit lines are divided into two groups with 
separate manholes, in each of which approxim ately half of the 
cables of each type are run. Similarly, the cables for the Long 
Island transmission are kept entirely distinct from those of the 
tunnel operation. 

East Rive r and North River tunnels. No. 3 is at the Hacken­
sack portals, because of the desirability of having the power 
supply n ear the tunnel grades, and in order to permit of chang­
ing from underground cables to overhead line construction at 
the first point where such a change was permissible; it obviates 
separate provisions for housing switching apparatus and for 
lightning protection at a point between substations. No. 4 is 
at the junction of the Terminal and the N ew York divisions, 
making it available fo r supplying power not only to the Ter­
minal division, but for the rapid transit line between X ewark 
and Jersey City, in connection with the Hudson & Manhattan 
Railroad tunnels to Church Street, Manhattan. 

In each of the substations there are installed high-tension 
switching apparatus, step-down transformers of the air-blast 
type and three 2000-kw rotary converters for converting the 
alternating current into direct current for traction purposes; 
also the necessary low-tension switching apparatus for con­
trolling the out-going direct current to the various third-rail 
feeders. The normal direct-current voltage is 650, and the 
machines are designed with special reference to the fluctuating 
nature of the traction load and will operate up to 200 per cent 
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overload. Two of the rota ries m each substation will carry 
the load on that substation, the third being in reserve, and 
space is provided in the buildings for an additional machine 
when required. 

SWITCH I NG STATIONS 

Intermediate between the traction substations a re located 
switching stations, in chambers built in the tunnel system, and 
in small buildings adjacent to the line in the open. T hese sta­
tions are not provided with attendants; they contain switches 

. - ------- · ~ --11Yro- ­
--------f,1s'Toc.L.Trac~---------

Pennsylvania Tunnel-Section of Third-Rail and Protection 
for Tunnel Sections 

for sectionalizing and cross-connecting the direct-current third­
rail system. With two exceptions the stations a re equipped fo r 
the remote control of switches and circuit-breakers, and are 
operated from the nearest traction substation by special control 
circuits. The two which are provided with hand-controlled 
switches are at or near signal cabins and are operated by the 
signalmen. 

DISTRIBUTION AND CONTROL 

In general the direct-current tracti on feeder circuits consist 
only o f the third-rail and track return, with short cable con­
nections between the substations and the third-rail s and tracks, 
these being sufficient to ca rry the currents without exce ssive 
losses. The only exception is between substations Nos. 3 and 
4, where the distance is such that it is necessary to supplement 
the third-rail and track return by a positive and negative 
feeder; these are each of 2,000,000 circ. mil section and are 
carried on the high-tension pole line. The return feeder is 
continuous between substations, with a connection to each track 
at each automatic signal. The positive feeder is omitted be­
tween switching stations. 

It is necessary, in order to avoid undue current loss or exces­
sive first cost, to connect all substations in parallel through the 
third-rail, and to interconnect the third-rails of the two tracks 
at intermediate points between substations. An accident, such 
as the grounding of the third-rail, under these conditions, how­
ever, would ordinarily affect the entire section of line ; in order , 
therefore, to secure the advantages of the interconnected sys­
tem and at the same time to permit of ready isolation o f any 
section of track without interfering with operation on the 
adjacent tracks, a system of sectionalizing was installed. T o 
do this the switching stations above referred to have been pro­
vided, in addition to the normal switching apparatus in the sub­
stations, and the connections at the switching stations are such 

that by remote control the operator in any substation has com­
plete control of each section of track between that substation 
and the nearest switching station. The circuit-breakers are 
also automatic at both points, so that on overload or short­
circuit the sec tion affected is cut out only between the sub­
station and the nearest switching station and on one track 
only. 

To restore the section after the overload, the operator closes 
a switch in the substation, and this, through the remote-control 
circuit, actuates the switch in the switching station. At the 
hand-operated switching stations the switches are closed by the 
signalmen on receiving instructions from the substations. 

At the ya rds a complete system of sectionalizing is also pro­
vided. T hi s is necessary because of the multiplicity of tracks 
and the necessit y for isolating a limited section only, which may 
he affected by the accident. In the station yard the tracks are 
divided into twenty-one sect ions and these are planned so that 
an accident on any section will not interfere with through 
movements on the main tracks, and will not isolate an undue 
portion of the stat ion tracks. The station yard sectionalizing 
is effected by switches in the service plant substation and under 
th e control of the operator the re. Similarly, the third-rails of 
t he Sunnys ide ya rd tracks are divided into seven sections, 
controlled in the yard switching station. 

In add ition to the provis ions for sectionalizing and cross-con­
nect ing the th ird-rai ls, as above described, this rail in each 
tunn el is subdivided into sections, each about 1500 ft. in length, 
by quick-break knife switches. These are . located approxi­
mately at each of the signals, and where the signals are far 
apart they are placed half way between. T hey are normally 
closed, but may be opened in emergencies, such as wreck or 
derai lment, or the grounding of the third-rail, so as to localize 
the trouble and allow trains not immediately within this sec­
tion to be operated out of the tunnel and also to allow electric 
wrecking trains to be operated close to the point of derailment 
to assist in clearing up the wreck, or to haul stalled equipment 
from the tunnels. 

In connection with the subdivision of the third-rail into sec­
tions controlled from substations and switching stations, pro­
visions have been made to prevent a t rain from running on a 
dead section of third-rail. To do this the rail is sectioned at 
certain of the automatic signals and a relay is provided, with 
connections to the third-rail and to the signal, to which the 
circuits are arranged so that when the rail is dead the signal 
indication wi ll be "Stop," and at the same time a gong will 
ring at the signal to no tify the moto rman, when he brings his 
train to a stop, that he is not to proceed. W here the sections 
occur at interlockings the indication is given to the operator 
in the signal cabin. 

T H IRD-RAIL AND TRACK RETURN 

T he terminal operation, as elsewher e explained, required 
through service with the existing traction system of the Long 
Island Rail road, comprising more than 100 miles of electrified 
track. The top-contact type of third-rail is in use on the Long 
Island R ail road and has been fo und sati sfactory, the cost of 
maintenance being very low, and it has the important advantage 
of simplicity of parts, flexibil ity, ease of maintenance and in­
stallat ion, and is easily repaired in cases of derailment. Third­
rail location and clear ances have been standardized by the 
A mer ican Railway Association, and, as a matter of course, 
the Long Is land and the Terminal Railroad installat ions have 
been made to conform therewith. 

On account of the very heavy cur rents used for individual 
t rains and the density of traffic it is necessary to have large 
current-carrying capacity and conductivity in the collector sys­
tem. The capacity is in par t fixed by the distance between the 
feeding poims, and the required conductivity may be provided 
either by a light third-rai l supplemented by copper feeders or a 
rail of large cross-section and special composition, which in 
most cases would require no supplemental feeders. The latter 
arrangement was adopted as being more economical in first 
cost and of greater simplicity. The rai l section used on the 
main-line tracks is the heaviest yet adopted for traction pur-
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poses, being 150 lb. per yard and of special chemical composi­
tion, low in ca rbon and other hardeners, giving a resistance of 
about eight times that of copper, instead of about twelve times, 
as in the o rdinary track rail. 

T he rail is a tee section having a vertical height of 4 in. and 
a lower fl ange width of 6 in., making a section which allows for 
ample insulation from the track ties and is stable against over­
turning ; it also provides for a simple form of splice and con­
venient bonding at the joints. In the yards, where the large 
section is not needed for conductivity, and where it is desirable 
to have the max imum of clearance for signal and other appara­
tus along the track, the section consists of 25-lb. standard 
Bessemer t ee-rail mounted in an inverted position, the foot of 
the rail constituting the contact surface. 

Experience on the Long I sland Railroad and elsewhere with 
various type o f insulators has r esulted in the adoption by the 
Terminal Railroad o f a simple and substantial form of in­
sulating block for supporting the third-rail. These blocks are 
of porcelain, made by the "dry" process, which gives a very 
tough and mechanically strong insulator, with ample and per­
manent in sulating qualities. For the open sections o f the road a 
simple rectangular block with rounded corners is used; in the 
tunnels, where in places there is dampness due to condensation 
or salt seepage water, a petticoat-type insulator is used which 
furnishes a more extended surface to provide against leakage 
of current. 

The heavy-section rail is bonded with ribbon type, com­
pressed-terminal foot bonds, four to a joint, having a con­
ducti ; ity equivalent to 80 per cent o f that o f the third-rail. 
The light-section rail s fo r the yards a re bonded with the pr0------~-
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Pennsylvania Tunnel-Section of Third-Rail and Protection 
for Yard Tracks 

tected-type, pin-terminal cab le bonds. The third-rails through­
out are protected by a continuous plank carried on w rought­
iron brackets secured to the third-rail ti es . On the open line this 
plank is o f yellow pine, but in the tunnel J arrah wood; imported 
from A ustralia, has been used becau se of its slow-burning 
qualities. 

T he connections to the third- rail from substations and 
switching stations a re made by insulated cables of 2,000,000 
ci rc. mil section for the heavy rail and 1,000,000 circ. mil fo r 
the ligh t rail. The cables terminate in speci al porcelain "pot­
heads" from wl-iich fl exible cables are connected to the third- rail 
by bond terminals. 

Throughout the main tracks both rails of each track are 
bonded; in the yards, however, only one rail is bonded. In the 
open, where there is danger of theft of copper, the bonds are 
of the protected type, placed under the joint angle-bars; in the 
tunnels and terminal yard, from which the public is excluded, 
long cable bonds are run around the angle-bars. All bonds are 
of wire cable, provided with forged copper terminals, and are~ 
secured in drilled holes in the rails by steel pins driven through 
the center o f the heads. As a matter of interest, it will be 
noted that there was great difficulty in drilling the open-hearth 
steel rails for these connections. It was found that tools suitable 
for Bessemer rail s would drill only from two to four holes 111 
the open-hearth rails; tl-\erefore special steels had to be used 
for the drill bits. 

ELECTRIC LOCOMOTIVES 

Quite independently of the general character of the traction 
system, it was felt that considerable experimental investigation 
was needed to decide on the type of electric locomotive suit­
able for handling heavy main-line trains. Therefore a special 
locomotive committee was appointed to investigate existing 
designs and develop, by experiment or otherwise, a suitable 
locomotive for the exacting conditions of the proposed service. 
As a result of the work of this committee two locomotives were 
designed and built at Altoona in 1905. These locomotives were 
designed for a maximum speed of about 45 m.p.h. on a level, 
with a normal train, as at that time it was intended to confine 
the t erminal electric operation to the haul through the tunnels 
from the west portal at Bergen Hill, N. J., to the yard at 
Long Island City .• Practically all this portion of the line is 
on heavy grades and over a short distance only, and a slow 
speed would conduce to economy and would not be prohibitive 
as to time consumed. Subsequently it was determined to ex­
tend the terminal run to Harrison, N. J., on the west, and pos­
sibly to Jamaica on the east, involving level stretches of about 
IO miles at each end. Hence it became necessary to adapt the 
locomotives to the higher speed conditions normally obtaining 
in main-line operation. • Accordingly, the two locomotives under 
t est were modified electrically to permit of a maximum speed 
of about 65 m.p.h. Tests with these machines had demon­
strated their hauling power and successful operation at the slow 
speed fo r which th ey were originally designed, but when speeded 
up it was found th at they became quite destructive to track. At 
speeds greater than 45 m.p.h. they developed a tendency to 
rhythmic side swaying and the production of excessive lateral 
pressures at the rail heads. Such peculiarities in steam loco­
motives with low-hung boilers, of course, were not altogether 
unknown to railway engineers, but they are intensified in an 
elec tric locomotive, where the power is applied with extreme 
compactness and where a convenient method of motor attach­
ment concentrates great weight around the axles; also where 
it is not only possible but generally most conveni ent to utilize 
all weigh t for adhesion. 

TESTS ON WE ST JERSEY & SEAS HORE RAILROAD. 

In order to br ing out more fully the elements of design as 
affecting tracking, it was determined to institute a series of 
road tests, recording as fa r as practicable the comparative 
lateral rail pressures at va rious speeds with various types of 
steam and electric locomotives. A special recording apparatus 
for the purpose was devised and placed in a stretch of tangent 
track on the electri fied portion of the West Jersey & Seashore 
Railroad. A complete series of tests was made, and from the 
information obtained the mechanical characteri stics of the de­
sign of the locomotive to be built for tunnel operation were 
dete rmined. During 1910 this test apparatus was again in­
stalled, this time in a section of the Terminal division track, 
and the new locomotives were tested thereon to check their 
ac tual with their expected performance. The test was made 
over a length of 165 ft. of special track carried on cast-steel 
ties having chairs near their ends for holding the rails. The 
chairs rest on rollers on seats in the ties and allow for· free 
lateral motion outward of the rails, except as restrained by the 
pressure-registering device on each tie. This device is in the 
form of a plug carried in a guide on the chair-seat casting; 
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other it carries a hardened steel ball which is placed in con­
tact with a strip of plate steel. Proper adjustment for gage 
is made before each run by wedges between the plugs and rails. 
Any side pressure at the rail from the wheel flanges o f a loco­
motive moving over the track causes the steel balls to press 
into and indent the steel-plate strips. The diameter of the 
impression, when measured by a microm ete r microscope, indi ­
cates the magnitude of the side pressure, the location of the 
maxima and the tendency of the locomotive to "nose'' or 
oscillate. Typical samples of the records obtained along thi s 
track section are reproduced, one showing a normal record from 
a steam locomotive of the Atlantic type, another from the 
original design of electric locomotive and a third from the 
adopted type o f elec tric locomotive. The tests were conducted 

Pennsylvania Tunnel-Special Track Tie and Registering 
Device for Locomotive Tests 

to show the fr ee-running characteristics of the locomot ives at 
speeds as high as 94.6 m.p.h. with a steam locomotive and 86 
m.p.h. with an electric locomotive. 

To test the pressure of individual wheels on curves, espe­
cially as affecting behavior in taking switches and tum-outs in 
yards, a hydraulic apparatus devised by George L. Fowler was 
used. \Vith this device the side pressure of each wheel flange 
is measured by connecting a short section o f one rail through a 
system of levers to a hydraulic cylinder and its pressure-record­
ing device. From experience obtained in the service tests of 
three different types of electric locomotives and the result s of 
the special track instrument tests it was decided to make quite 
a radical departure from general practice in the final design of 
the high-speed locomot ives for the terminal equipment. An 
attempt has been made to pattern the locomotive mechanically 
on the fundamental characteristics of modern steam locomotive 
design in the following particulars: 

(a) High center of gravity of the machine as a whole, and 
especially of the heavy electric motor portion. 

( b) The large proportion of the total weight spring-borne 
and equalized by a system having considerable amplitude of 
motion. 

(c) An unsymmetrical distribution of wheel-base of the loco­
motive. 

(d) A combination of driving and carrying wheels. 
To accomplish these results required an important modifica­

tion in the customary method of mounting and connecting the 
electric motors; instead of being placed concentric with or in 
the plane of the axles, and direct-mounted or geared to them, 
they are placed on the main frames above the wheels and driv­
ing connections are made with rods. The locomotive is double , 
or articulated, each half being similar to an "American' ' type or 
eight-wheeled steam locofnotive in the wheel arrangement, 
frames and running gear. These halves are permanently 
coupled back to back by a drawbar and equalizing buffer con­
nection. 

The maximum weight of train to be hauled by one locomo­
tive under the given conditions was specified as 550 tons trailing 
load; the actual capacity, however, in intermittent service has 
approximated 700 tons trailing. The tractive effort per loco­
motive equals 60,000 lb. for one-half minute and 50,000 lb. for 

two minutes, o r 1 2,000 lb. at 8oo amp, all with full field. One 
o f the conditions was that the locomotive was to start and 
acce lerate a 550-ton train, in addition to the locomoti ve, on the 
1.93 per cent max imum tunnel g rade, and with a 550-ton train 
on level tangent track was to attain a speed of 60 m.p.h. 

SIGNALI N G 

The switch and signal system was made unusually complete. 
The physical conditions sur rounding the station yard ar e excep­
tional in the following respects : 

(a) The yard is prac tica lly underground, and the view from 
trains and o f the tower operators is obscured by numerous 
yard structures and building columns. 

( b) Clearances, both overh ead and side, between the trains 
and structures are very limited, and the space available for the 
installation of signals and apparatus is restri cted. 

(c) The character and extent of the tr~in movement s re­
quired the reali zation o f the full est capaci ty of all track facili­
ties, necessitating the g rea test freedom fo r simultaneous parall el 
movements. 

(d) The complexity of the track plans and the presence o f 
yard service facilities, such as the piping system fo r steam, 
air and water, drainage and traction conductors and conduits, 
required that the signal app li ances should be mounted on spe­
cial fo undations and that cont rol wi ring should be run in per ­
manent and accessible shape in a conduit system. 

On account of these conditions it was fo und necessary to 
divide the cont ro l of the yard movements between fo ur different 
power-operated switching cabin s. These cabins, each cont rol­
ling only a part of th e yard, required a certain amount of inter­
connection to insure r apid and complete movements in the 
yard, a r esult accomplished partly by electric locking between 
cabins, partly by light indicator s on the track models in the 
cabins, to show how the tracks between them are occupied and 
when trains are approaching, and partly by cen tral communi ca­
ti on by telephone, etc., with the train director. 

The tunnels involve train movements over heavy gr ades, at 
hi gh speed and at the minimum safe inter val, a condition wh ich 
led to the adopti on of automatic block signal ing wi th ove rlaps 
of the same length as the block sections ; in oth er words, a two­
indication block in which a "proceed" indication requires that 
tw o sections shall be unoccupied. "Caution" indication must 
show th at at least as much track is unoccupied as the fore­
going. The length of the sections is vari ab le, depending on the 
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grade and maximum train speed at the point in question, being 
made 150 per cent of the length in which a stop can be made by 
the application of the brakes. 

At each block in the tunnels a "track stop" is in stalled to 
apply the train brakes automatically should a danger signal be 
overrun. The closest headway at which trains can be run at 
normal speed, therefore;· is the time required to pass over two 
block secti ons, corresponding to about two minutes, and at re­
stricted speed under caution signals, one block, or about one and 
one-half minutes. 

"Lock and block" control has been provided between the sta­
tion and the Long I sland approach of the East River tunnels, 
so that if necessary any one of the four tunnel tracks can be 
operated in the r everse direction. The North River tunnels 
have the same provision, with the addition of automatic signals 
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for fo llowing movements. Th e grades are such that the spac­
ing of signals for reverse movements could not be the same 
as fo r movements in the normal direction of traffic, and on 
account of this th ere was considerable complication in putting 
the signals for a certain direction out of commission and those 
for the opposite direction in, and changing the control 0£ the 
automatic stops so as to make them effective at the right time. 

The Meadows section has been equipped with automatic 
semaphore block signals without track stops. Complete reverse­
movement signaling has been provided for at each block. A t 
the Hackensack River, midway of the section, the drawbridge 
ha s been provided with the usual interlocking bridge and signal 
appliances and the cro ss-overs between tracks at the east ap­
proach to the bridge, so that reverse movements may originate 
either east or west from this point. 

Because of the absence of daylight conditions in the tunnels 
and in the covered portion of the terminal area the indications 
are given entirely by lights. This signal contains no mechanism 
other than that required for changing the colors of stationary 
lights in such a manner as to reproduce the same colors and 
combi nations as called for by changes in positi on of a sema­
phore signal under like conditions in the controlling currents. 
The signals are cast-iron receptacles carrying colored lenses, 
behind which a re located standard 4-cp incandescent lamps (two 
in multiple fo r each lens), and the mechanism consists of relays 
housed in separate shelters near the signals, the contacts of 
which a re adapted to shift the current from lamp to lamp and 
thus change the colors di splayed as the relays are energized or 
de-energized by manipulation of the machine levers, or by the 
action of tra ins on track circuit, or by both. 

Because of th e difficulty of obtaini ng ample clearances and 
suitable supports for semaphor e signals in the yard, and in 
order to maintain a uniform type of signal within the sta tion 
area, special hooded lenses and lamps of high candle-power are 
used in the " lamp" type of signal in these exposed places and 
are found to give effective indication for the possible range of 
observance. E lsewhere on the line, outside of the t erminal 
and tunnels, this form of signal would not prove satisfactory 
because of the higher speeds and longer range of observation 
required, therefore the semaphore type is used on the open line. 

------·•··----
SINGLE-PHASE ELECTRIFICATION IN SOUTHERN FRANCE 

In 1908 the Compagnie des Chemins de fe r du J\I idi , the great 
railroad system of southern France, equipped experimentally a 
IO-mile section of the branch line between Villefranche, Vernet 
Jes Bains and Perpignan with a 4000-volt, 16 2/3-cycle, single­
phase line. Thi s installation has proved so satisfactory that an 
order has now been placed with the French \Vestinghouse Com­
pany for the electrical equipment, except for locomotives, of the 
70-mile main lin e section between Pau and Montrejean, together 
with intermediate branch lines, comprising in all about 175 
mil es. The 70 miles between Pau and Montrej ean are double 
track. The trolley yo]tage will be 12,000 volts and the fre­
quency r6 2/3 cycles. Energy will be transmitted from four 
hydroelectric stations at 6o,ooo volts to substations at Pan, 
Lourdes, T arbes, Launemezan and Montrejean. The plan is to 
operate express passenger trains at speeds up to 62 m.p.h. and 
regular passenger trains at speed up to 4') m.p.h. The main line 
trains are to be hauled by electric locomoti ves, but multiple-unit 
motor cars and trailers will be used on single-track branches. 

The type of locomoti ve to be supplied by the Allgemeine Elek­
tricitats Gesellschaft was illustrated on page 668 of the ELECTRIC 
RAILWAY ] 0URNAL for April 9, 1910. There is a leading axle at 
each end, while th e three driving axles are coupled together and 
are driven from two j ackshafts which are coupled in turn to 
two Soo-hp \Vinter-Eichberg repulsion motors. The total weight 
of the first locomotive furn ished is 85 tons, the weight avail­
able for adhesion is 54 tons and the weight per driving axle is 
18 tons. The maximum drawbar pul! is 27,500 lb. and the speed 
47 m.p.h. The motors are supplied from a common transformer 
which is mounted between them. R egenerative control is in-

stal!ed to return energy to the line on down grades at speeds 
between 18.5 m.p.h. and 34 m.p.h. The order received by the 
French Westinghouse Company includes 30 double-truck motor 
cars each equipped with four 125-hp motors. Each motor car 
will weigh about 56 tons and is to haul four trailers. 

----·•··----
MEETING OF NEW ENGLAND STREET RAILWAY CLUB 

The regular monthly meeting of the New England Street 
Railway Club was held at the American House, Boston, on May 
25, with President Franklin Woodman in the chair. At the 
conclusion of the usual dinner a short address was delivered by 
Charles C. Peirce, Boston, extending the best wishes of friends 
to Carl A. Sylvester, general manager of the Boston Suburban 
E lectric Company, who is soon to leave New England to assume 
executive duties in the organization of the Rio Janeiro Tram­
way, Light & Power Company. On behalf of assembled friends 
Mr. Peirce presented Mr. Sylvester with a gold watch and a 
wardrobe trunk. The recipien t responded in happy vein, after 
which the regular business of the meeting was resumed. Papers 
were read by Walter M. Denman, consulting engineer, Spring­
field, Mass., on " Reinforced Concrete Bridges" and by A. A. 
Hale, engineer Griffin Wheel Company, Boston, Mass., on 
"Chil!ed-Iron Wheels and Their Relation to Service Conditions." 

I 
REINFORCED CONCRETE BRIDGES 

Mr. Denman described the type of reinforced concrete bridge 
construction designed by Daniel B. Luten, of Indianapolis, Ind. 
The usual practice is to place one rod near the upper surface 
of the arch ring to cover the region over th e haunches which 
may carry tension stresses. A second rod is placed over the 
intrados for the full distance between abutments, although the 
only part in tension is located under the crown. In order to 
prevent the upper rod from bursting out of the crown when it 
buckles in compression many stirrups must be used, tying the 
upper and lower rods together. This applies only to the earth­
fi lled arch. In the Luten method one rod covers all those 
points of tension and with less concrete at the crown than by the 
older method. Nearly 4000 of these arches are now in service. 
The first bridge of this type had a span of but 6 ft. and a rise 
of 18 in., the crown thickness being 4 in., with ½ -in. rods for 
reinforcement. A large number of slides of bridges were 
shown, with comments upon special features of interest in each 
case. Emphasis was laid upon the use in some cases of an in­
expensive bridge rail of concrete, which is molded in sections 
4 ft. long during construction and then set in place on the 
coping. A separately molded hand rail is placed on top and the 
total cost is about $1 per foot. The longest and highest bridge 
thus far built by this company's method is that over the Maumee 
River at Waterville, Ohio, for the Toledo & Western Railway. 
This is 1200 ft. long and has twelve spans. The filling was 
accomplished by placing timbers from spandrel to spandrel, lay­
ing the r ails on the former and delivering material from a bal­
last train. The bridge has a capacity of ro,ooo lb. live load per 
foot of track and cost $100,000. 

Short spans which are half-way between a bridge and a cul­
vert often are the cause of accidents on account of the · inade­
quate attention given to their design. The use of wooden string­
ers and steel I-beams is objectionable because of the subsequent 
rusting of the beams, and the practice of embedding I-beams in 
concrete is unduly costly since the I-beams are in no genuine 
sense reinforcements, as they must be heavy enough to carry not 
only the li ve load but all the dead load of the concrete as well. 
There has been developed in the Luten truss a reinforcement for 
spans from 5 ft. to 30 ft. to meet these objections. It is made 
of steel rods of the sizes best suite·d to the spans, and is sup­
plied in units ready to place. It is cheaper in first cost and 
handling than are I-beams and cannot readily be installed incor­
rectly, as plans are supplied with the units. A view: was shown 
of a bridge having five spans from 70 ft. to 84 ft. long, and a 
carrying capacity of a train of 75-ton cars run at high speed, 
the total cost being $18,175. In conclusion,,._ Mr. Denman de­
scribed the methods of overcoming various ~dµfic ulties in con­
struction for the Portland & Lewiston Electric Railway. A span 
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of 15 ft. under fi ll, cost $r,200; span of 25 ft., $r,6oo; clear 
span of roo ft., $7,250 : span of 35 ft. on piles, $2,250. 

CHILLED-IRO N WHEELS 

Mr. Hale stated that the Griffin company h as a complete 
record of over 9,000,000 wheels, showing the serial numbers, 
date cast, railroad, total mileage and cause of removal, and 
touched upon the valu e of such data in manufacturing and 
selecting wheels for specific service. The practice of some 
operating companies was criticised on the ground that in suffi­
cient attention has been paid to increasing weights and speed s 
of cars when purchasing wheels. The methods of manufactur­
ing wheels were reviewed, including the use of chemical and 
physical tests in the factory, selection of test piece s, and the 
measurement of the depth and range of chill. The marking of 
wheels to show each 1/r6 -in. variation in circumference is now 
standard practice. In the past few years exhaustive tests have 
been condu cted upon · various alloys to obtain a wheel which 
should be superior in strength and wear to the ordinary chilled 
wheel. As a r esult of these tests wheels have been place d on the 
market which have proved superior in both wearing quality and 
stability against structural failure. Such wheels are r eferred 
to by the Griffin company as the ''FCS" type. T he combined 
carbon in all parts of the chilled-iron wheel, except at the flange 
and tread, is about 0.7 per cent, which is abo ut the same as that 
of all parts including flange and tread of the steel wheel. The 
chemical action which takes place when the molten metal 
comes in contact with the chiller when a whee l is poured in­
creases the combined carbon to about 3½ per cent, thus increas­
ing the hardn ess. 

Mr. Hale referred to the brake test made last year at Pur­
due University for the M. C. B. Association to establish the 
relation between the brake friction, the amount of metal worn 
from the brakeshoe and from the wheel. These showed that 
the relative resistance to wear exhibited by different shoes is 
somewhat affected by the severity of the application of a series 
of shoes; that all shoes wear more rapidly on st eel wheels than 
on cast-iron wheels when tested under like pressure; that shoes 
which wear greatly below the average are those which cause 
wear in the wheel, and that all shoes show greater wear per 
unit of work perfor111ed under the higher pressure. 

The speaker stated that the economy of the chi lled-iron 
wheel has been thoroughly demonstrated, and that if the capac­
ity and weight of the car when light, the amount of brake pres­
sure and the speed of the car are given the manufacturer 
chilled-iron wheels can be safely used for all classes of service 
which now exist. On account of the absence of ductil e metal 
in the tread, the chill ed-iron wheel is better suited than any other 
material for highly concentrated loads. By the use of alloys 
much can be accomplished along lines hitherto undesirable. 

Uniform diameters are of great importance, since a difference 
of ½ in. in circumference of two 32-in. wheels mounted on the 
same axle on a car making roo miles per day means a sli ppage 
of 636 ft. This t ends to cause sharp flange and corrugated rail 
as well as to increase the power needed to run the car. This 
is less disastrous in a chilled wheel than in oth ers of a softer 
material. Mr. Hale showed that off-center boring tends to 
cause locking of brakeshoes at the high point, w ith sliding and 
flat wheels. It i.s wise to check the jaws of the boring mill fre­
quently, as one jaw is likely to wear out faster than the others. 
Better work can be done on a four-jaw or five-jaw boring mill. 
The importance of accu rate mounting of wheels on axles was 
also mentioned and the use of the wheel check gage recom­
mended. A ll axles should be prick-punched designating the 
center point. The practice of measuring the distance from the 
ends of the journals to the front hub when pressing on axles 
is not always accurate owing to the variation in the lengths of 
the axles and in the distance through the hubs of the wheels. 
Greater mileage and better wheel performance would result 
from giving more attention to the proper fitting of wheels on 
axles. The maintenance of track gage is also of the utmost im­
portance in connection with the wheel wear. The accumulation 
of bolts, nuts, etc., in track work is highly ob jectionable as it 

tends to· produce ch ipped flanges . . \n a ve rage of from 15,000 
miles to 20,000 miles has been obtained at slight cost from old 
wh eels condemned to the scrap pile but reclaimed and mated 
with ca re. 

At present the custom is too prevalen t of scrapping wheels of 
chi lled iron which have become flat in spot s. The use of an 
emery truing brakeshoe is ve ry successful on smaller proper­
ti es where the wheels can be closely watched and the emery 
shoes taken out as soon as the flat spots have been removed. It 
is ordinarily only necessary to g rind away 1/ 64 in. to r /J2 
in. of the wearing quality of the wheel in order to eliminate the 
flat spot s. This method is not so efficient in larger systems 
where it is impossible to keep a close watch of the wheels 
being ground while in ser vice. Emery truing shoes can be pur­
chased fo r $7.50 per pair, an d from t en paii-s to fifteen pa;r s 
of wheels can be ground with one pair of shoes. 

On large systems the pit grinder has proved economical. By 
it s use an increase o f 25 per cent to 40 per cent in wheel mile­
age has been obtained. Pit grinders can be installed at a cost 
of from $375 to $1,500. Many companies h ave built their own 
grinders. The time required to r emove flat spots vari es from 
twenty minutes to fo rty minutes. The cos t of grinding wheels 
by pit machines consists of the items of actual labor expense, 
cost of emery wheel, and interest and depreciation on the invest­
ment. An average cost is from 40 cents to 60 c½nts per pair. 
The Public Service Railway Company of New J ersey will 
shortly have twelve pit grinders in service. The Rhode Island, 
Connecticut and Worcester ·consolidated companies are also 
using them with success. When it is necessary to remove the 
wheels and axles from the trucks and grind them in the old 
type of grinder the cost is much incre ased. as the expense alone 
of r emoving and replacing a pair of wheels would amount to 
about 70 cents and t o this must be added th e cost of grinding. 

It has been found that from 15,000 to 25,000 additional miles 
have been secured after grinding wheels which would have been 
scrapped otherwise. A pit grinder will pay for itself in a 
short time. If, upon examining the tread, no evidenc e of 
mottled gray iron is found to indicate that the chill is worn 
through, the question as to depth of chill can be determined by 
taping or calipering the wheels in order to determine h ow much 
of the diameter has been worn away. This can be accurately 
calculated by keeping a record of the circumferences of the 
new wheels when put in service. It is safe to assume that a 
minimum of ¼-in. reduction in diameter can be allowed before 
the wheels are worn through the chill, and from this up to 
1½ in. for th e heavier ,,/eights of wheels. After inspecting 
wheels for a short time workmen are able to determine readily 
whether or not it would pay to grind them. 

----•·♦·<>-----

RECOMMENDATIONS OF COMMITTEE ON CITY RULES 
The committee on city rules of the American E lectric Rail­

way's Transportation & Traffic Association has just issued a 
data sheet to all members giving the changes tentatively 
adopted in the existing code of city rules, also certain addi­
tional code rules, a set of carhouse rules) a set o f prepayment­
car rules and titles for local operating rules for each of these 
three codes. The proposed changes are being mailed thus early 
to the membership with the earnest plea that the members · 
read them carefully and reply promptly to the committee 
whether they favor these amendments, and if not why not. 
The data sheet states in the case of practically every change 
the reasons which induced the committee to r ecommend the 
change, and after each rule on the data sheet a blank is left 
where members can say whether they favo r the amendment, 
and, if not, give the reasons for their dissent. 

The recommended changes follow in general the wording 
tentatively adopted at the meeting of th e comm ittee in New 
York on A pril 14-15, but further considerat ion by the members 
o f the comm ittee indicated that a few changes shou ld be made, 
and these changes are incorporated in the data sheet just 
issued. 
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REPORT OF COMMITTEE ON OVERHEAD LINE CON­
STRUCTION, N. E. L. A. 

The N ational E lect ric Light Association' s committee on 
overhead-line construction, of which Fa rley Osgood, P ublic 
Service E lectric Company, is chairman, presented a report 
which occupied 195 pages of text. The members of the com­
mittee comp ri se r epresentatives of other associations, among 
them Prof. A . S. Richey, of W orcest er, who represented the 
American E lectric R ailway Engineering Association. The re­
port is divid ed into four sections as fo llows: 

Section No. I: Specifications covering methods of over­
head-line construction for 2300-volt di stribution and fo r street­
lighting circuits and specifications for material. 

Section No. 2: Specificati ons covering methods of overhead­
line co nstruction fo r secondary Yoltages, including pole wiring 
for street-ligh ting work 

Section No. 3: Inter-company ag reement form and sp ec ifi ca­
tions fo r the j oint use o f poles by lighting and telephone com­
pani es. 

Section No. 4 : Specifications fo r overhead cross ings o f elec­
tric light and power lines. 

Sections I, 2 and 3 have previously been submi tted to the 
associa tion in other fo rm but have been rev ised. Se.ct ions I 

and 2 a re o f parti cular interest to lighting companies. T o 
sect ion 3 a clause (No. X I X) has been added on railway 
attachments and is of special interest to r ailway companies. 
It is printed be low and is fo llowe d by Section 4 

CLAUSE RELATING TO THE POSITION OF RAILWAY ATTA CHMENTS 

ON JOINT POLES 

" (A) Where poles are j o intly used fo r telephone at tach­
m ents and attachments o f r ailway feede rs, supporting or span 
wires, supporting brackets and line appa ratus used in con­
n ection with the overhead construction of elec tric railways, 
the att achment s shall be made in acco rdance w ith the fo re­
going ar t icles, whereyer the same are applicable, excepting 
as m odi fie d by the fo llow ing paragraphs, w hich refer specifi­
cally t o poles jointly use d by r ailway and t elephone attach­
ments. 
"Do uble-Pole Line Construct ion: 

" ( B ) vVhere the r ailway construction is of a type in which 
the t ro lley wire is supported by span s, attached to two sep­
a rate lines of poles, and these two lines of pole s are to be 
used fo r the attachments of the lighting, railway and tele­
phone comp anies, it is always preferable th at the lighting, 
power and r ailway lines should be carr ied on one line of 
poles, and that the telephone lin es should be carried on the 
other line of poles., 
"Single-Pole Line Constru ction: 

•· (C) \ Vhere the r ailway attachments and the telephone 
attachments are ca rri ed on one and the same line of poles 
th e railway feeder s and att achments shall occupy a position on 
the pole below that occupi ed by the telephone cross-arms. If 
the poles carry also lighting and power attachments these 
shall occupy th e upper p os ition on th e pole and above the 
telephone attachments, subj ect to the provis ion s o f A rt icle IV. 
''Span s and B ra ckets: 

"( D ) \Vhere span wi res and brackets fo r supporting or 
holding trolley and guard wires are a ttached to poles j oin tly 
used the at tachments shall be made as foll ows : 

"The span wires and supporting brackets m ay be attached 
t o the pole at a height convenient fo r the railway operati on . 

"The span wires and bracket s may be attached to the pole 
by bolt s passing through the pole. 

"Every span wire and bracket supporting trolley wires shall 
be effectually insulated from the railway potential. 
"Feeders: 

"( E) The railway feeders on poles j o intly used shall be 
carried on cross-arms located on the pole approximately at 
the po int of attachment of the supporting trolley span or 
bracket. 

"\Vh ere telephone attachments are located above such feed-

ers a ho ri zontal distance o f n ot less than 24 in. shall be 
maintained between the pole pins on the cross-arms carrying 
the railway feede rs. 
"Dis tance to Be Maintained Between Telephone and Railway 

Lines: 
"(F) On poles carrying railway attachments the lowest 

telephone cross-arm shall be at least 2 ft. above any part 
of the brackets or span wires supporting the trolley wire, and 
shall a lso be above the nearest railway cross-arm by a dis­
tance not less than 40 in. 
"Railway Switches and Line Apparatus: 

•· ( G ) Signal boxes, swi tches, cut-outs and similar railway 
appa ratus may be installed on the pole at the point necessary 
for convenient operat ion, provided that they shall not be in­
installed in such a manner as to interfere with the employees 
o f either company in climbing the pole or to prevent the in­
!:>t allation of vertical runs, as described in Articles XII and 
X III. When . located below telephone lines or attachments 
they shall be o f a type in which all live parts are covered and 
protected from accidental contact. 

"Railway signal-line wires run on jointly used poles, and 
below telephone attachments shall be installed so as to pro­
vide a climbing space through them of not less than 24 in. 

"Connecting wires to such railway apparatus run down the 
pole shall be insulated and shall be attached to the street side 
of the pole and maintained at a distance of not less than 5 in. 
fro m the surface o f the pole. 
''Teleph one A ttachm ents on S tandard Short Railway Poles: 

"( H ) \Vh erever poles used by the railway company are too 
low to permit, under the terms o f this specification, the at­
tachn;ent thereto by the t elephone company of cross-arms for 
carrying their wires the telephone attachments which may be 
made shall con sist only o f twisted pairs or a sing le t elephone 
cable. 

"Where only one such twisted pair is used it may be car­
ri ed on an in sulator on th e top of the pole or on a side 
bracket. 

" \Vhere more than one twi sted pair is ca rri ed along the 
line of poles the pairs sh all be bunch ed together throughout 
their length and attached at or ne'ar the top of the poles. In 
no case shall the pairs so carried exceed ten in number. 

" \Vhere the telephone cable is attached to such poles it shall 
not exceed I½ in. diameter and shall be placed at or near 
the t op of the p ole. 

''The att achment o f twisted pairs o r of telephone cables, as 
above, shall be so made as not to restrict the proper use of 
the pole by the r ailway company, and the railway company 
may use it s st anda rd methods o f constructi on in installing its 
fee der s, span wires, brack ets , switches and any other appli­
ances on such poles." 
SPECIFICATIONS FOR OVER HEAD CROSSINGS FOR ELECTRIC LIGHT AND 

POWER LI NES 

These specifications are g iv en in full below. T hey are fol­
lowed by fi ve appendices as fo llows : (A) Wind and ice 
loads. ( B) T ables and curves o f conductor sags. ( C) 
Specificat ion for galvanizing for iron and steel. (D) Pole 
fo rmulas . (E) Drawings o f typical crossings. 

This r ep ort was made as a joint r eport with the following 
committees o f other associations: The high-tension transmis­
sion committee o f the American Institute of Electrical En­
ginee rs; the committee on power distribution of the A merican 
Electric Railway A ssociation ; the committee on high-tension 
wire cross ings of the Association of Railway Telegraph Su­
perintendents, and the sub-committee of the committee on elec­
t ricity o f the A merican Railway E ngineering and Maintenance 
of Way A ssociation. The specifications follow: 

"General Requirements 
" 1. S cope: These specifications shall apply to overhead elec­

tric light and power line crossings ( excep t trolley contact 
wi res), over railroad right-of-way, tracks or lines of wires; 
and, further, these specificat ions shall apply to overhead elec­
tric light and power wires of over 5000 volts constant poten­
t ial, cross ing over telephone, telegraph or similar lines. 
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"2. Location: The poles, or towers, supporting the crossing 
span prefe rably shall Le outside the railroad company"s ri ght ­

of-way. 
"3. Unusually long cross ing spans shall be avoided wherever 

praeticable. 
"4 The poles, o r towers, shaLl be located as fa r as pract ie­

able from inflammab le mate ri al o r st ructures. 
"5. T he poles, or towers, supporting the crossing span, and 

the adjoining span on each side, pre ferably shall be in a 
straight line. 

"6. The wires, or cables, sha ll cross over telegraph, tele­
phone and similar wires wherever practicable. 

"7. Cradles, or overhead bridges, sha ll not be used. 
''8. C/eara11ce: The side clearance shall be not less than 

12 ft. from th e nea;,est rail of m ain-line track. nor less than 
6 ft. fr om the near~s t rail of sid ings. At loading sidings suf­
fici ent space shall be left for a driveway. 

''9. The clear headroom shall be not less than 30 ft. above 
the top of rail under the most un favo rable conditi on of t em­
perature and loading. For constant potenti a l, direct-current 
eircuits, n ot exceeding 750 volts, wh en paralleled by troll ey 
eontact wires, the clear headroom need not exceed 25 ft. 

"ro. The clearance of altern at ing-current ci r cu it s above any 
exis ting wires, under the most unfavorable condition of tem­
perature and loading, shall be not less than 8 ft. wherever 
possible. For constant potential, direct-current ci rcuits, not 
exceeding 750 volts, th e minimum clearance above telegraph, 
telephone and similar wires m ay be 2 ft. with insulated wires 
and 4 ft. with bare wires. 

"l I. The separation of conductor s carrying alternating eur­
r ent, supported by pin insulators, fo r span s not exceeding 150 
ft. , shall be not less than : 

L ine Voltage. Separation. 
Kot exceeding 6,600 volts ...............................••..• 14 ½ in. 
Exceeding 6,600 but n ot exceeding 14,000. . . . . . . . . . . . . . . . . . . . . 24 in. 
Exceeding 14,000 but n ot exceeding 27,000. . . . . . . . . . . . . . . . . . . . . 30 in. 
Exceedin,r 27,000 but n ot exceedin g 35,000 ..................... 36 in. 
Exceeding 35,000 but n ot exceedin g 47,000 ..................... 45 in. 
Exceeding 47,000 but n ot exceeding 70,000. . . . . . . . . . . . . . . . . . . . . 60 in. 

Fo_r spans exceeding 150 ft. the pin spacing should be increased , de­
pendmg upon the len gth of the span and the sag of the conductors. 

''Note : This requirement does not apply to wires of the 
same phase or polarity between which there is no difference 
o f potential. 

''With constant-potential, direct-current circuits not exceed­
ing 750 volts, the minimum spaeing shall be ro in . 

.. 12. When supported by insulato rs of the disk or suspension 
type the erossing span and the next ad joining spans shall be 
dead-ended at the poles, or towers, supporting the crossing 
length of the crossing and adjoining spans generally shall be 
i,; sed as strain insulators. 

"13. The clearance in any direction betw een the conductors 
nearest the pole, or tower, and the pole, or tower, shall be not 
les s than: 

Lin e V_oltage. Clearances. 
~ot ex_ceedmg 14,000 volts..................................... 9 in 
Exceeding 14,000 but n ot exceedin g 27,000 . . . . . . . . . . . . . . . . . . . . . . . 15 in. 
Exceeding 27,000 but not exceedin g 35,000 ..•.................... 18 in. 
E x t·eeding 35,000 but n ot exceeding 47,000 ....................... 21 in. 
Exceed mg 47,000 but not exceedin g 70,000 ....................... 24 in. 

·'14. Conductors : The normal mechanical tension in the eon­
dl'ctors generally shall be the sam e in the crossing span and 
in the adjoining span on each side, and the difference in 
length o f the cross ing and ad joining spans generally shall be 
not more than 50 per cent of the length of the crossing span. 

" 15. The conductors shall not be spliced in the crossing span 
nor in the adjoining span on either side. 

"16. The m ethod of supporting the conductors at the poles, 
or towers, shall be such as to hold the wires, under maximum 
loading, to the supporting structures in case o f shattered in­
sulators or wires broken or burned at an insulator without 
allowing an amount of sl ip which would mate rially reduce the 
clearance speeified in paragraphs No. 9 and No. ro. 

"17. Guys: Wooden poles suppo rting the crossing span shall 
be side-guyed in both directions if practicable, and be head­
guyed away from the crossing span. T he next adj oining poles 

shall lie head-guyed in both direetions. Braces may be used 
instead of guys. 

" 18. Strain insulators shall be used in guys from wooden 
poles carrying any power wire o f less than 6600 volt s. Strain 
insu lators shall no t be used in guying steel structures, nor 
required on wooden poles carrying wires all of which are 
6600 volts or more. 

"19. Clearing: The space around th e poles, or towers, shall 
be kept free from inflammable material, underbrush ancl grass. 

"20. S igns: I 11 the case of railroad crossings, if r equ ired 
by the railroad company, warning signs o f an approved design 
shall be placed on all poles and tower s located on the railroad 
company's right-of-w ay. 

"21. Groundin g: F or vo ltages ove r 5000 volts wooden cr oss­
arms if used sha ll be provided with a grounded m etalli c plate 
on top of th e arm, which shall be not less t

0

han 1/s in . in thick­
ness and which shall have a sec tional a rea and conductivity 
not less than that of the line conductor. Metal pin s shall 
be electrically connec ted to thi s grou nd. Metal poles and metal 
a rms on wooden poles shall be grounded. 

"22. The electrical conductivity of the ground conductor 
shall be adj usted to the short-circuit cu rrent capac ity of the 
system and shall be not less than that of a No. 4 B. & S. 
gage copper wire. 

"23. T e111perat11re: ln the computation o f stresses and clear­
ances, and in erection , provisi on shall be made for a va riation 
in temperature from - 20 deg . Fahr. to + 120 deg. Fahr. A 
suitable modificati on in the temperature requirements shall be 
made for regions in which the above limits would not fairly 
represent the extreme range of temperature. 

"24. Inspection: If required by contract, all material and 
workmanship shall be subject to the inspection of the company 
crossed; provided that reasonable notice of the intention to 
make shop inspection shall be g iven by such company. De­
fective m ate rial shall be rej ect ed, and shall be removed and 
replaced with sui table material. 

"25. On the completion of the work, a ll fa lsework, plant 
and rubbish, incident to the construction , shall be removed 
promptly and the si te left unobstructed and clean. 

''26. Drawings: If required, by contract, ............... .. . 
complete sets of general and detail d rawings shall be furnished 
fo r approval before any construction is commenced. 

"Loads 
"27. Thei conductor~ shall be considered as uniformly loaded 

throughout their length, with a load equal to the resultant of 
the dead load plus the we ight o f a layer of ice ½ in. in thick­
ness, and a wind pressure of 8 lb. per square foot on the ice­
covered diameter , at a temperature of o deg. Fahr. 

"28. The weight of iee shall be assumed as 57 lb. per cubie 
foo t ( 0.033 lb. per cubic inch). 

"29. Insulators, pins and conductor attachments shall be de­
signed to withstand, with the designated factor of safety, the 
tension in th e conductors under the maximum loading. 

"30. The pole, or towers, shall be des igned to withstand, 
with the designated facto r of safety, the combined stres5es 
from their own weight, the w ind pressure on the pole, or 
tower, and the above wi re loading on th e crossing span and the 
next adj oining span on each side. The wind pressure on the 
poles, or towers, shall be assumed at 13 lb. per square foot 
on the projected area of solid or closed structures, and on 
one and one-half times the projected area of latticed struc­
tures. 

"3r. The poles, or towers, shall also be designed to with­
stand the loads spec ified in paragraph No. 30, combined with 
the unbalanced tension of : 

2 b-roken w_ires for poles , or tower s. carrying five wires or less 
3 oroken w_1res for poles , or towers, ca rryi n g six to ten wires 
4 broken wires for poles, or towers, car rying eleven or more wires 

"32. Cross-arms shall be designed to withstand the loading 
specified in paragraph No. 30, combined with the unbalanced 
tension of one wire broken at the pin farthest from the pole. 

"33. The poles, o r towers, may be permitted a reasonable 
deflection under the specified loading, provided that such d~-
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fl ection does no t reduce the clea rances spec ifi ed in pa ragraph 
No. IO more than 25 per cent or produce stresses in excess 
of those spec ified in paragraphs· N os. 65 to 69. 

" Factors of Safety 
"34. T he ultimate unit s tress div ided by the allowable unit 

stress shall be not less than the fo llo~ing: 

\\Tires a nd cables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
P ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
lnsul ators, conductor a ttachme n ts, gu ys.. . . . . . . . . . . . . . . . . . . . 3 
Wooden poles a nd cross-a rms.. . .. ....... .... . .......... .... 6 
S tru ctu ral s teel.. . . ...... . . .............. .... ........ ..... 3 
R einforced concrete poles a nd cr oss-arms ..... . ... . ... . ..... 4 
Fountains . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . • . • . . • • . . . 2 

NoTE.- The use of trea ted wooden poles a nd cross-arms is r ecommended. 
T he treatmen t of wooden poles and cr oss-arms should be by thorough 
imp regnation with preserva tive by either closed or open-tank process. 
For poles, except in the case of yell ow pine, t he trea tmen t need not extend 
higher than a point 2 ft . above the grou nd line. 

"35. I11sula tors: Insulator s fo r line voltages of less than 
9000 shall not fl ash over at fou r times the normal working 
vo ltage, under a precip itation of water of 1/ 5 in . per m inute, 
at an inclination o f 45 deg. to the ax is o f th e insulator . 

"36. Each sep arate part o f a built -up in sulato r , for line 
vo ltages over 9000, shall be subjected to the dry fla sh-over 
t est o f that part fo r five consecutive minutes. 

"37. E ach assembled and cemented in sulator sh all be sub­
j ected t o its dry flash-over test fo r five consecutive minutes. 

"The d ry flash-over test shall be not less th an : 

Line Voltage. T est Voltage. 
Exceeding 9,000 but not exceedin g 14,000 ..... .. ............ ... 65,000 
Excee ding 14, 000 but not exceedin g 27,000 . . .................... 100,000 
Exceeding 27,000 but not exceeding 35,000 ...................... 125,000 
Exceeding 35,000 but not exceed ing 47,000 .................... .. 150,000 
Exceeding 47,000 but no t exceedin g 60,000 ....... ... .... : ... ... ·. 180,000 
Exceeding 60,000 .... . .. ....... . . ................... 3 tunes !me voltage 

E ach insu la tor shall further be so design ed tliat, with excess of potential, 
fail ure will first occ ur by flash-over and n ot by puncture. 

"38. Each assembled in sulator shall be subj ected to a wet 
flash-over test , under a precipitat ion of water of 1/ 5 in. per 
minute, a t an inclination of 45 deg. to the axis of the insu­
lator. 

"Th e wet flash-ove r test shall be not les s than : 

Line Vol tage. Test Voltage. 
Exceeding 9,000 but not exceeding 14,000........... . ....... ... 40,000 
E xceed ing 14,000 but not exceeding 27,000 .................... .. 60,000 
Exceeding 27,000 but not exceeding 35,000 .... . ................. 80,000 
Exceeding 35,000 but not exceeding 47,000 ......... - ............ 100,000 
Exceeding 47,000 but not exceeding 60,000 ............ _. ...... -.·. 120,000 
Exceeding 60,000 . ................... . ......... ... twice the lme voltage 

"39. T est voltages above 35,000 volts shall be determined by 
the A. I. E. E. standard spark-gap method. 

"40. T es t voltages be low 35,000 volts shall be determined by 
transformer ratio. 

" Material 
" .. p . Conductors: The conductors shall be of copper, alumi­

num , or other non-corrodible material, except that in excep­
tionally long spans, where the required mechanical strength 
cann ot be obtained with the above mater ials, galvanized or 
copper-covered steel strand may be used. 

"42. For voltages not exceeding 750 volts solid or stranded 
conductors may be used up to and including 4/0 in size; above 
4/0 in size st r anded conductors shall be used. For voltages 
exceeding ,30 volts, and not exceeding 5000 volts, solid or 
stranded conductors may be used up to and inclucJ.ing 2/0 in 
size: above 2, o in size conductors shall be stranded. For 
voltages exceeding 5000 volts all conductors shall be stranded. 
Aluminum conductors fo r all voltages and sizes ,hall be 
stranded. 

"The minimum size of conductors shall be as fo llows: 
"No. 6 B. & S. gage copper fo r voltages up to 5000 Yolts. 
"No. 4 B. & S. gage copper for voltages over 5000 vol ts. 
''No. 1 B. & S. gage aluminum for all voltages. 
"43. Insulators: Insulators shall be of porcela in fo r volt­

ages exceeding 5000 volts. 
"44. Strain insulators for guys sh all have an ultimate 

strength of not less than twice that of the guy in which placed. 
Strain insulators shall be so constructed th at the guy wires 
holding the insulator in position will in terlock in case of the 
failure of the insulato r. 

"Strain insulator s fo r guys shall not flash over at four 
times the maximum line voltage under a precipitation of 
water o f 1/ 5 in . per minute at an inclination of 45 deg. to the 
axis o f th e insulator. 

"45. Pins: For vo ltages of 5000 and over insulator pins 
shall be of steel, wrought iron, malleable iron or other ap­
proved metal or alloy, and shall be galvanized, or otherwise 
protected fro m corrosion. 

"46. Guys: Guys shall be ga lvanized or copper-covered 
st randed steel cable, not less than 5/16 in. in diameter, or 
galvanized rolled rods o f equivalent tensile strength. 

"47. Guys to the ground shall connect to a galvanized anchor 
rod, extending at least 1 ft . above the ground level. 

"48. T he detail of the anchorage shall be definitely shown 
upon the plans. 

"49. Woo den P oles : Wooden poles shall be of selected tim­
ber , peeled, free from defects which would decrease their 
st rength or durability, not less than 7 in. minimum diameter 
a t the top, a nd meeting the requirements as specified in para­
g raphs 17 30, 31 and 34. 

"50. Concrete: A ll concrete and concrete material shall be 
in acco rdance with the requirements of the report of the joint 
committee on concrete and reinforced concrete. 

"Stru ctural S tee l 
"5 1. Structural steel shall be in accordance with the Manu­

facturers' Standard S pecifications. 
"52. T he design and workmanship shall be strictly in ac­

cordance with fi r st-class practice. 
"53. The fo r m of the frame shall be such that the stresses 

may be computed with reasonable accuracy or the strength 
shall be det ermined by actual test. 

"54. T h e sections used shall permit inspection, cleaning and 
paint ing, an d shall be fr ee fro m pock ets in which water or dirt 
can collect. 

"55. The leng th o f a main compression member shall not 
exceed 180 times its least radius o f gyration. The length of a 
secon da ry compression member shall not exceed 220 times its 
least radius o f gyrat ion. 

"56. Th e minimum thickness o f metal in galvanized struc­
tu res shall be ¼ in. fo r main members and ¼ in. for sec­
ondary members. The minimum th ickness o f painted material 
shall be ¼ in. 

"Protective Co ati11gs 

"57. A ll structu ral steel shall be thoroughly clean ed at the 
shop and be ga lvanized, or given one coa t of approved pain t. 

"58. Painted M aterial: A ll contact sur faces sha ll be g iven 
one ( 1) coa t of paint before assembling. 

"All pain ted structural steel shall be given two (2 ) field coats 
of an approved pain t. 

"The surface of t he metal sha ll be thoroughly cleaned of all 
di rt, grease, sca le, etc., before painting, and no painting shall be 
done in freezin g or r ainy weather. 

"59. Ga!va11i:::ed Material: Galvanized materi al shall be in 
accordance with the Specificat ions fo r Galvan izing Iron and 
Steel (Appendix). 

"Bolt holes in galvanized material sha ll be made before gal­
vanizing. 

"F ou11dations 
"60. T he foun dat ions for steel poles and towers shall be de­

signed to preven t overturning. 
· "The weight of concrete sha ll be assumed as qo lb. per cubic 

foot. In good ground the weight o f "earth" (calculated at 
30 deg. from the vertical) shall be assumed as 100 lb. per cubic 
foot. In swampy · ground speci al measures sh all be taken t o 
prevent uplift or depression. 

"61. T he top of the concrete fo undation, or casing, shall be 
not less than 6 in. above the surface of the ground, no r less than 
l ft. above extr eme high water. 

"62. When locat ed in swampy ground wooden crossing and 
next adjoining poles shall be set in barrels of broken stone or 
g ravel, or in broken stone or timber footings. 

"63. When located in the sides o f banks, or when subject to 
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washouts, fo undations shall be given additional depth, or be 
protected by cribbing or riprap. 

' '64. A ll foundations and pole se tt ings shall be tamped in 6-in. 
laye rs while back-filling. 

"Working Unit Stresses 
"Obtained by dividing the ul t imate breaking strength by th e 

fac tors o f safety given in paragraph No. 34. 
"65. Structural Steel: 

Tension (net section) ..... ,,, .... ,., .. ,,., 
S hear .................... , ............ , . 

18,000 
14,000 

1 

lbs. per sq, in. 
lbs. per sq. in. 

Compr ession 18,000-60- lbs. per sq. in. 
r 

"66. Ri'z,ets, Pi11s: 
S hear . . . . . . . . . . . . . . . . . ................ . 
Bearing ..... · ........................... . 
Ben din<r ..................... , , , , , • • • • • • · · 

"67. -Bolts: 

10,000 
20,000 
20,000 

Shear . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 8,500 
Bearing • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,000 
Bendi ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,000 

"68. W ires and Cables: 

lbs. per sq. in. 
lbs. per sq. iu. 
lbs. per sq. in. 

lbs. per sq. in. 
lbs. per sq. in. 
lbs. per sq. in. 

Copper, hard-d rawn, solid, B.&S. gauge, 4/ 0, 3/ 0, 2/ 0-25,000 lbs. per sq. i_n. 
Copper, hard-drawn , so lid, B .&S. gau ge, 1/0 . • . . . ... 20.,500 lbs. per sq, in, 
Copper, ha rd-drawn, soli d, B.&S. gauge, No. 1. ..... . . 21,500 lbs. per sq. _m. 
Copper , ha r d-drawn, S<:J lid. B.&S. gauge, No. 2, 4, 6. 30,000 lbs. per sq. in, 
Copper soft -drawn sohd, B .&S. gauge.............. 17,000 lbs. per sq. 1_n. 
Copoer, hard-dr awn stranded B.&S.. . . . . . . . . . . . . . . . 30,000 lbs. per sq. _m. 
Copper soft-drawn stranded B.&S................. 17,000 lbs. per sq. 1_n. 
A luminum, ha rd -dr' n stranded B.&S. gauge u nder 4/ 0 12,000 lbs. per sq. m 
Aluminum, hard-dr'n st randed B.&S. gange 4/ 0 and 

over . ............. , . . . . . . . . . . . . . . . . . . . . . . . . . 11,500 lbs per st,in 

"69. Untrea ted Timber: Bending 
Eastern white cedar ................. 600 lbs. per sq. in. 

Chestnut . . . . . . . . . . . . . . • . . . . . . . . . . 850 lbs. per sq. i_n. 
\Vash in oton cedar .................. 850 lbs. per sq. m . 
Idah o c

0

eda r . . . . . . . . . . . . . . . . . . . . . . . . . 850 _lbs per sq. i_n. 
P ort Orford cedar. ................. 1150 Jbs. per sq. in , 
L ong-leaf yellow pine .............. 11 00 lbs. per sq. _m. 
Sh ort-leaf yellow pine............. . 950 lbs per sq. 1_n. 
Dou glas fi r., ...................... 10~0 lbs. per sq. 1.n. 
White oak .,., ..................... 9~0 lbs. per sq. ~n. 
Red cedar . , . . . . . . . . . . . . . . . . . . . . . . . . 700 lbs. per sq. ~n. 
Bald cypress (heartwood) ..... . ..... 800 lbs. per sq. 1_11_. 
Redwood . .. , .............. .. .. .. .. 850 lbs. per sq. )n, 
Cata lpa .. . , ............... ... ..... 500 lbs. per sq. !n· 
Juniper ............. . .... .... ..... 550 lbs per sq. m. 

L = Len gth in inches: . . 

Compression. 
600 (--) 

60D 
850 
850 
850 

1150 
1100 
950 

1000 
950 
700 
800 
850 
500 
550 

D = Least side, or diameter, in 111ches. 
This portion of the report concludes with letters from four 

companies regar ding the specifica tions fo r overhead cross ings. 
The Postal Telegraph Cable Company, the Western Union 
Telegraph Company and the American Telephone & Telegraph 
Company wr ite that these specificat ions have received their 
approva l. The fou rth letter is fro m E. H. McHenry, vice­
president New York , New Haven & Hartford Railroad, who 
writes that the report has been received by the committee of the 
American Railway Association appointed to consider the sub­
ject, and, while the comm ittee has not finally acted upon it, it 
has been favo rably received by the comm ittee. 

---•♦··----

PACIFIC CLAIM AGENTS' ASSOCIATION MEETS 

T he third annual convention of this association was held in 
Seattle, Wash., on May 19 and 20 and was well attended. The 
Seattle Electric Company entertained the members of the 
association in a very hospitable manner. 

The following officers were elected for the ensuing year : 
President, B. F. Boynton, claim adjuster Portland Railway 
Light & Power Company, Portland, Ore.; first vice-president, 
A. M. Lee, district claim agent Northern Pacific Railway Com­
pany, Seattle, -wash.; second vice-president, T. A. Cole, claim 
agent Los Angeles Railway Company, Los Angeles, Cal.; third 
vice-president, J. M. Hone, claim agent Spokane & Inland 
Empire Railroad, Spokane, Wash.; secretary-treasurer, Ida P. 
N ewe!, chief clerk of claim department Portland Railway 
Light & Power Company, Portland, Ore. The executive com­
mittee consists of the following: Chairman, J. H. Handlon, 
claim agent United Railroads of San Francisco; Geo. Carson, 
claim agent Seattle Electric Company; S. A. Bishop, claim 
agent Pacific Electric Railway Company; T. G. Newman, at­
torney Whatcom County Railway & Light Company, Belling­
ham, Wash.; A. E. Beck, claim agent British Columbia Elec­
tric Rai lway Company, Vancouver, B. C., and G. N. Smith, as­
sistant claim agent Southern Pacific and Oregon Railway & 
N avigation Railroads, Portland, Ore. 

CENTRAL POWER PLANTS AND ELECTRICITY SUPPLY 
FOR TRUNK LINE RAILROADS * 

BY FRED DARLINGTON, WESTINGHOUSE ELECTRIC & MANUFACTUR ING 

COMPANY 

It is the belief of the writer that when central stat ion power 
wpply is established on the larger scale to which it is su rely 
growing the best interests of all concerned, including the pub­
lic, wi ll be served by railroads buying electric power and keeping 
its railroad business distinct and separat e from the business of 
generating and distributing power. 

There is one essential to railroad work that must be met to 
the fullest extent befort central stations can hope to succeed in 
the general supply of electricity for railroad motive power. 
The railroads must be assured of its continuity of service under 
all circumstances. This implies a degree of permanency and a 
simplicity of construction that has not been generally at­
tained by power transmission companies, but it is possible of 
achievement and wi ll be amply justified by the very large instal­
lations which will be needed when railroad power is extensively 
supplied by central stat ions. 

COMPARATIVE COSTS 

For the purpose of argument, let us assume that as the 
capacity of a central station generating plant increases the 
various things that enter into the cost of power are reduced by 
generating current on a large scale in such a proportion that, 
while for plants of 50 kw the operating labor cost may be 
about 0.75 cent per kw-hour, for plants of 5000 kw it is about 
one-half of this amount. For very large plants working at a 
good load factor we may assume that it is about one-fifth of 
this amount, or, say, 0. 15 per cent per kw-hour; and the very 
largest plants working at a good load factor have reduced this 
latter cost approximate ly one-half, or say to 0.075 cent per kw­
hour. \Ve may anticipate that the labor of producing power will 
eventually be reduced, under favorable conditions, to about' 
0.05 cent to 0.07 cent per kw-hour. The cost of fuel is likewise 
rapidly reduced as advantage is taken of the generation of 
power in large quantities. \Vhile it is customary for small 
generating units to use 6 lb. or 8 lb. of coal per kw-hour, many 
large central stations have got their coal consumption down 
to 3 lb. or 4 lb. per kw-hour. A few of the largest stations 
are reporting coal consumption as low as 2 lb. or 2½ lb., which 
latter is equivalent to about 10 per cent or 12 per cent thermal 
efficiency, with a possibility of some further savings in this 
direction with still larger stations and better load factors. Like­
wise, in the matter of installation cost of generating plants and 
of transmission and distribution lines, increased size leads 
to reduced cost of construction. Many central station plants 
with relatively small units are to-day costing to construct 
$rno, more or less, per kilowatt, while large plants have re­
duced their construction cost to the neighborhood of $70 per 
kilowatt, with good prospects that in the future this cost will 
be reduced for very large installations to less than $50. 

The production of power in very large quantities also almost 
always results in good load factors. 

In the transmission and distribution of power still more 
striking advantages are gained in large operations. It would 
ordinarily be unprofitable to transmit 1000 kw 25 miles, for it 
would not pay to secure 25 miles of right-of-way and put up 
pole lines, etc.; but if the amount of power to be carried is 
much larger, say 20,000 kw or 30,000 kw or more, the profitable 
distance for transmission may easily be 50 or 100 miles. 

The economy of electric power from large generating plants 
as compared with isolated steam engine plants and other small 
sources of power is hased on cheaper operation and main­
tenance of the large electric plants and not on a smaller firs t 
cost. 

RAILROAD MOTIVE POWER 

Let us next turn to the question of railroad motive power and 
its bearing on central stations. 

* Abstract of paper presented at meet ing of the National Electric Light 
Association, New York, May 29 to June 2, 1911. 
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The largest and best steam railroad locomotives are nothing 
more or less than relatively poor portable steam engine plants 
o f 1000 i.h.p. o r 1200 i.h.p. By the very nature of their serv ice 
they are ti ed down to pretty nearly all of the conditions which 
are r ecognized as objectionable in stationary power generating 
plants. They have to be operated non-condensing, their fire­
box space' is very li'foi ted and, worst of all, they have a very 
poor average load factor. These things, together with many 
minor factors which often exist, contribute to make steam loco­
motives relatively poor power machines. These condition s 
o ffer opportunity for centra l stations to furnish railroads with 
power and thus to widen the scope o f their own profit and 
usefulnes s. 

On the other hand, electric locomotives can do other and 
better railroad work than can be perform ed with portable steam 
engines. It is not the purpose of thi s paper t q touch these 
point s, as they have already been widely discussed. But the 
fact that r ailroad motive power r equires a sliding contact to 
deliver central station power to moving trains should not, 
and does not, constitute any good reason why central station 
companies should not supply their power fo r tra in propulsion 
as well a s fo r mills and factories and all kind s of stati onary 
work. 

Much has been said about the very g reat cost of electri c power 
on rai lroads, and the existing instances where elec tricity is used 
in heavy traction a re r efe rred to, to demon strate this g reat 
cost, which is be lieved by many to be always g rea ter with elec­
tric than with steam locomotiv es, and to be justi fied only where 
other questions than economy make elec tri fica tion necessa ry. 
T o insta ll an entirely new motive power system fo r a few miles 
o f op eration must always be di sproporti onately expen sive. But 
under suitable conditions electri fica tion o f trunk line rail roads 
is advisable in many places for purely economi cal r easons. I 
do not mean by thi s that to-day it is economical or would be 
economical to electrify all ra ilroads. There are many places 

· where th e conditions are unfavorable for doing so , where the 
density of railroad traffic is small, where the di stances to be 
covered by trolleys o r third-rails are very g reat relative to the 
amount of power to be served, just as there are still many places 
where it is unprofitable to ca rry transmission lines to ser ve sta­
tionary powers from central station s, because the distances are 
g reat and the quantities o f power are small. But you people 
o f the National E lectric Light Association should begin by 
furn ishin g the railroad power where it is economical and 
profitable to use electricity. Up to the present time you have 
not furnished trunk line railroad power ex cepting in one single 
instance, namely, in the very recent installati on in th e Det roit 
River tunnel o f the Michigan Central Rail road. In eYery other 
case the r ailroads are making their own power for trunk line 
serv ice. 

I wi ll point out two examples which seem to me to be the 
logical solution of th e power problem fo r certain territori es. 
One is in the State o f Illinois and the other in eastern P enn syl­
vani a, including part o f New Jersey. I do not propose these 
as exact descri pti ons o f the most advisable developments. but as 
indications o f general plans to be foll owed. 

I LLI NOIS POW ER SYSTEM 

In the State o f Illinois, excluding Cook County, th ere will 
probably eventually be three or fo ur power centers whi ch 
will be located in coal mining di stri cts. One distri ct is in the 
northerly central part o f the State, another district is in the 
sou thern and western part of the State and anoth er in the east­
ern part, or perhaps just over the State line o f Indiana. \1/hen 
the power business g rows to its natural, most economical plan 
fo r generati on and distribution, it is probable that three large 
central stations ( or possib ly more) will supply the State and 
will be connected together with high-tension transmission lines 
from which will extend branches and feeders to reach smaller 
outlying districts, and that this network will include an d serve 
all of the power business for every kind of work in Illinois. 
The system of transmission lines and feeders will network the 
State in much the same manner that the State is now covered 
with railroad lines, excepting that there will probably be less 

diversity of ownership and less competition than there is among 
the railroads. The advantage of the central stations for serving 
power will be so gr eat, as compared with individual corpora­
tions and enterprises, that the latter will not be in a position 
to afford to generate their own power, because it will be cheaper 
to go to the central stations qpd buy power than tu make it 
themselves. 

T his might at first seem in restraint of trade; but, as a 
matter of fact, provision of available cheap power will result 
in vastly increased railroad facilities and business. Experience 
will prove that there will be more incentive to singleness of 
ownership and management o f power transmission business 
than there is in the r ailroad business , because the increased 
economy resultant upon increased service is proportionately 
greater in the power business than in railroad work. On the 
other hand, from the railroad point of view, one of the most 
obj ectionable features of electri ca l operation is that this work, 
if they make their own electric power, requires them to take up 
a n ew line of business, for which they are not equipped and 
with which they are not familiar, requiring a large and un­
economical expenditure for generation and transmission. Elec­
trification would be much more acceptable to railroads if it 
r equired on their part only the purchase of electric locomotives 
and the erection o f t rolley lines or third-rails along their right­
of-way, wi thout necessity of going into the central station busi­
ness. My belief is that when power lines are established, as 
suggested for I llinois, many railroads will go to the power 
compani es and buy power just as they now go to the coal 
companies and buy coal. Furthermore, such business to the 
power companies will be one of the most assured sources of 
r evenue that they can look fo rward to. The railroads 
have got to run regardless of any variable local condi­
tions. Their power bills will have to be paid, and, being a 
monthly expenditure, these bills can be collected as reliably 
and surely as are the present coal bills or bills for any other 
supplies that enter into r ailroad operation. 

H ere I want to make one suggestion, namely, that the larger 
and more comprehensive the power systems of the country 
become the more the public may be expected to demand gov­
ernmental supervision of such systems. They will require the 
right of eminent domain, and this right will properly be granted 
to them in th eir capacity as public service companies. That 
they will be treated by our law makers as our common car­
riers are treated is reasonable to expect , and probably the same 
methods of regulation that are fo und successful to govern 
railroads in matters of competition, rate making, etc., will be 
appli ed to power companies. It may prove advisable that they­
should be subjected to some of the same restrictions that apply 
to railroads in the control rates charged, the prohibition of re­
bates, etc. 

EA STER N PENNS YLVA NIA POWER SYSTEM 

The second center instanced which seems to the writer to­
constitute a natural power supply center is the district of the 
anthracite coal mines of eastern Pennsylvania. There is a 
very large consumption of power in mining, cement manufac­
tu ring, lighting, railroad work, etc., th at is within short trans­
m ission di stance or within a radius o f 75 miles of these mines. 
This power can be better made in central stations than in the 
small units now in use, and if the locomotives on the railroads. 
within the di strict are added to the central station service the 
r elati ve advantage of central station supply compared with 
small steam plants will be further enhanced. Such a center 
may eventually extend its service with profit to include much 
power as far away as New York City and Philadelphia. The 
transmission distances would be about 90 to 120 miles, but 
if the transmission to the large r cities is done on a large scale, 
it would be profitable as compared with the central stations. 
now existing in the cities. It does not seem at the present 
time that the best economy in power service for New York 
and Philadelphia can be had by serving the power for the 
cities exclusively from central stations at the coal mines, but 
rather by installing ve ry large transmission lines to Philadelphia 
and New York capable of carrying, say, one-third of the totaJI 
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amount o f power now produced in the big steam central station 
plants in these cities. These transmission lines could be util ­
ized to carry the base load or long-hour service of the central­
sta tion plants in the big cities, and the existing city plants 
could be depended upon to take care of the peak loads and 
shorter hour se rvice at the titnes of heavy or so-call ed peak­
load demand. In this way central station plant s o f apptoxi­
mately one-third the maximum power of the city peak-load 
could supply something like three-quarters o f the total 
kw-hours used and thereby cut the business of transporting 
coal fo r these large power plants to nearly one-quarter of 
what it would otherwise be. T here is also a large amount of 
distributed power consumed in Newark, J ersey City, Trenton 
and intermediate points between New York and Philadelphia, 
and a vast amount of railroad motive power which could be 
supplied by electri city. Transmi ssion lines installed between 
New York and P hil adelphia could be made a sort of bu s­
bar connection tying the two city power supplies to­
gether and thus utili zing the space capacity in either city 
for r eserve power when demanded in either city. A t the 
same time these lin es could be employed fo r the local distr ibu­
tion of power between th e two principal points, making the 
main arteries a triangul ar conn ection with one point at the 
coal mines, one point in New York City and one point in 1:"hil­
adelphia. Into this great transmission system any economical 
power supply could be fed , as from the Delawa re Riv er. 

----•~•O•---

REPORT ON THE PRIME MOTIVE POWERS * 

BY THE COl\IM ITTEE, I. E. MOUL1RUP, ED ISON ELECTRIC ILLUM I NAT­

I NG COMPANY, BOSTON, CHAIRMAN 

There were no important n ew developments in the fi eld of 
power generation during the past year. T he manufacturers of 
steam turbines have made a few minor improvements in design 
and construction which will affect the cost o f maintenance 
more than efficiency of operation. 

BALAN CI NG OF VERTICAL TURBINES 

The problem of securing a satisfactory running balance for 
Curtis vertical turbines was at one time a very serious one, but 
with experience in balancing it is now rare that trouble occurs 
due to serious vibration. The only rul es laid down for bal­
ancing turbines appear to be, in general , "cut and try," 
balancing first the steam element and then later putting the 
field on the shaft and balancing th e entire rotor. Balancing is 
done by attaching weights in different places on the revolving 
element, running the machine up to speed, noting the effect and 
if unsatisfactory removing some weights or adding others in 
different places; but when a satisfactory balance is once secured 
there appears to be little danger of the machine later becoming 
unbalanced. 

Examination of a la rge number o f carefully kept records of 
balancing operations ind:cates that fo r the first shot th e bal­
ancing weight should be applied at a point 50 deg. behind the 
high marks on the shaft ; in other words, after the point of 
maximum eccentricity has been determined on the shaft the 
weight should be first applied at a point on th e turbine 50 deg. 
away in the direction opposite to the direction of rotation. 

CONDENSER TUBE TROUBLES 

Troubles with condense r tubes, such as pitting, breaking, etc. , 
a re con fi ned almost exclusively to those stations located on 
the seacoast and using salt water for the circulating medium. 
One large cen tral stat ion on th e seacoast has reduced con­
denser tube troubles to a ve ry nominal amount by using un­
tinned Admiralty mixture tubes o f most careful manufacture. 
These tubes are g iven a very rigid insp ection before being 
installed, and any one which shows even a blemish is rej ected. 
Some other stations have tried every kind o f tube whi ch is 
on th e market and have been unab le to fi nd any combination 
or mixture which would materially reduce the amount o f their 
tube troubles. 

* Abstract of report presented at meetin g of the National Electric Light 
Associati on, New York, May 29 to June 2, 1911. 

Some companies ha ve re ported that they are troubled with 
the condenser tubes creeping ernlwise, and in some instances the 
end wise movement of the tube has been sufficien t to wear away 
the shoulder on the g land and permit the tube to come out of 
the tube shee t. J t would appea r that thi s is caused by th e hi i,;-h 
veloci ty o f the steam entering the conden ser, as the tubes which 
give t rouble are th~se a t th e , top of the cond enser and receive 
the impact of th e steam as it en ters the condenser at a ve ry 
high velocity. A suggested cure fo r thi s difficulty is t o make 
a specia l gland for these tubes which wi ll sc rew tight into the 
tube sheet , making a vacuum-tigh joint wit hou t packi ng, with 
a groove on the inside of the gland next to the tube. The tube 
can then be rolled into the g land in a manner similar to the 
way a boiler tube is expanded in a boiler head. The oth er end 
of the tube may be packed in the o rdinary manner. 
CONT ROL OF CIRCU LA1ING WATER PA SS ES lN SURFACE CONDE NSE RS 

Many central stations a re so located that a t certain seasons 
of the year the ci rcu lating water is ve ry heavily laden with 
refuse and fo reign matter of va rious kinds . The continuity of 
operation o f the condenser then becomes a se rious matter, as 
much o f thi s refuse will pass th rough the usual screen s, reach 
th e tube sheets and clog up the tubes. Sometimes thi s obstruct­
ing of the tubes is done in an incredibly shor t space of time 
and to such an ex tent as se riously to cut dow n th e cooling su r­
face o f the condenser and thus materia lly r educe the vacuum 
of the un it. 

One central station r epor ts that it has had serious trouble 
o f thi s kind and has devi sed a remedy which is substantially an 
arrangement so that what was originally a multi -pass conden ser 
is changed ove r to a sing le-pass. The condensers were 
originally const ructed for three-pass and it was decided to cut 
away the fi rst baffle, thus putt ing all the tubes in multipl e with 
one another and making the condenser one-pass. ·This change 
r esulted in presenting three times the opening to the fl ow of 
water and reducing the path of th e flow of water to one-third 
of the forme r distance. When thi s change was made much 
less trouble was encountered by tubes stopping up. The tubes 
did become stopped up more o r less, but with so many more 
tube ends exposed it took a much longer time t o stop up a suf­
ficient number o f tubes se riously to affect the vacuum. No 
app reciable effect was experienced from reducing the path o f 
the fl ow o f the circulating water by two-third s o f its original 
amount, except that the di scharge temp erature of the circulat­
ing water was much lower. T he same vacuum could be main­
tained in hath cases. It should be noted, however, th at with 
the one-pass conden ser a much larger quantity of ci r culating 
water was used for the same vacuum and the temperature o f 
th e condensed steam was higher with the one-pass a rrange­
ment than with the three-pass. T his latte r was doubtless due 
to some peculiarity of the condenser, as otherwise the tem­
perature o f condensation should be the same for a given 
amount of vacuum, regardless o f the number of passes of the 
circula ting water. With plenty of circulating water available 
the single-pass condenser affords an increased tube area to 
the ci rculating water, thus eliminating to a great extent the 
trouble of choking of the tubes, and permitting a higher tem­
perature of the condensed steam. Con siderably more ci rculat­
in o; -Nater is required with the single-pass, which entail s addi­
tional capacity in the circulating pumps and more power t o 
drive them, but by reason of reducing th e troubles incident to 
plugging up of the tubes, and the gain in temperature of the 
condensed steam , the cost of pumping the ext ra amount o f 
water is more than warranted. These condensers are now ar­
ranged so that they may be readily converted from th e three­
pass to the single-pass or vice versa. This has been accom­
plished by replacing the baffle with a g ridi ron valve, which 1s 
operated from outside of the condenser n oz;,-: le. 

CYLI N DER OIL FOR AU XILIARIES US TNG SU PERH EATED STEAl\l 

Considerab le di ve rsity appears in the practi ce o f differen t 
companies in the specifications for cy linder oil for this purpose. 
The viscosity r eported varies from q5 to 2 40, and th e flash 
from 531 to 660. One company reports oil compoun ded at 7½ 
per cent of mineral oil and another company no compounding 
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at all. Prices reported range from 27 cents to 40 cents per 
gallon. The oils which should be avoided are those having an 
asphalt base, which tends to carbonize in the cylinders under 
the high temperatures. 

STEP BEARI NG OIL 

A lthough a few instances are reported where water is being 
used fo r step bearings, and with sa ti sfaction, a light pure min­
eral oil is generally used for this purpose, and here aga;n is 
fo und considerable diversity in specifications and price. 

The specifications which the General Electric Company 
recommends for step bearing oil are as follows: 

"The oil must be pure mineral, hydrocarbon oil, free from: 
" (I) Tarry, slimy and saponifiable matter; 
"(2) Acid, soaps or thickener s; 
"(3) \ Yater, dirt, gr it or other suspended matter; 

"The specific gravity should be between 860 and 88o at 6o 
deg. Fahr. 

"The fl ashing point, open-cut tester, must not be below 
334 deg. Fahr. 

"The viscosity as determined by the Seybolt 40 deg. C. 
"Viscosimeter ( Standard Oil Company) should be no greater 

than 228 seconds." 
The purification of the oil is generally accompanied by 

straining through muslin bags. In some instances it is filtered 
through excelsior and in others it is merely passed through 
water and given some time to purify itse lf by gravity. What­
ever separating of entrained water is done is usually by 
gravity. 

One member company reports that the oil sometimes carries 
as high as 40 per cent of water in cases when the time allowed 
for settling is brief. Another company reports that when it is 
unab le to free its oil from water by settling the moisture is 
boiled out in an open tank heated by steam coils. Some oil is 
inevitably lost \Yith the water which is rejected from the filte r, 
and the amount of this loss va ries with the time allowed for 
quiescent settling and with the characteristics of the oil which 
enable it to form an emulsion more or less readily w:th the 
water. 

Oi l as it returns to the fi lter from the step bearing is at a 
temperature which necessitates cooling. This is usually accom­
plished by allowing it to flow over copper coils as it comes from 
the fi lter. 

FEED-WATER HEATING IN STEAJ\I Tl-1RBINE STATIONS 

For heating feed water in steam turbine stations the general 
practice is to install principally non-condensing, steam-driven 
auxiliaries and use the exhaust steam mainly in open heater s 
for heat ing the feed water. The companies which reported on 
this subject use comparatively few electrical auxiliaries. About 
75 per cent use the open heater in preference to the closed 
type. The conditions vary with different stations and a sum­
mary of the reports turned in is as follows: 

The hot well temperature appears to range between 75 deg. 
and 125 deg. Falu., with an average of about 90 deg. Fahr. 
The temperature of the feed leaving the heater ranges between 
170 deg. and 210 deg. Fahr., with an average of about 195 deg. 
Fahr. It is rather significant that quite a number of plants 
using open heaters report a feed-water temperature between 
200 deg. and 210 deg. Fahr., which is obtained without any 
other source of heating except that from the exhaust steam re­
jected by the auxiliaries. As a matter of fact, nearly all of the 
plants seem to have enough exhaust steam for heating the feed 
water. and only a few are making use of the expedient of 
taking a certain amount of steam from one of the intermediate 
stages of the turbine. 

CLEANING OF AIR USED FOR VENTILATING TURBO-GENERATORS 

Most of the companies corresponded with have turbines of 
the inclosed self-ventilating type and about one-half of them 
are taking fresh air from outside of buildings. None has in­
stalled any system of purifying the air, although in many in­
stances the generator windings and ventilating slots rapidly 
accumv.late a heavy coating of dirt, to the detriment of the 
machine. It would seem that a cheap and easily operated air-

cleaning system would be of considerable value for many cen­
tral stations. 

A purification system about to be installed by one large com­
pany is located outside of the engine room and will deliver 
clean, cool air free from all the dirt and oil present in the 
engine room, as well as free from the dirt and soot usually 
found around a power station, especially where located in the 
midst of railroad yards. 

The turbine generating equipment for which ventilation is 
provided consists of four 12,000-kw Curtis vertical turbines 
of the self-ventilating type, running at a speed of 750 r.p.m. and 
requiring 40,000 cu. ft. of air per minute each delivered at the 
inlet opening, or 160,000 cu. ft. of air per minute for the four 
units. 

After a careful study of the local conditions it was decided 
to place the air-cleaning equipment on the roof of the station, 
70 ft . above the hoods of the units. The four units, which are 
located in a st raight line on one side of the engine room on 
20-ft. centers, have been connected to a common supply duct 
8 ft. x 8 ft., of light sheet metal securely framed and sup­
ported on the wall 20 ft. distant from the units. The duct is 
carried through the north wall of the power station and rises 
ve rtically 70 ft. to the roof of the building, where the air 
cleaners are to be installed. Each unit is connected to- the 
duct by a branch duct provided with self-closing damper. The 
main duct is provided in the engine room with a closed opening, 
which may be opened to admit air in severe weather to temper 
the cold ai r. The duct has been so designed that the velocity 
of the air in any part will be less than 2500 ft. per minute, 
except at the inlet opening on the turbine, where the velocity 
becomes 2700 ft. per minute. 

One of the fi rst propositions considered was a system of 
screens covered with a loose woven cloth, such as cheese cloth, 
but the sc reen a rea required to handle 160,000 cu. ft. of air 
per minute and the inefficiency of the cloth, together with the 
difficulty of keeping the screens clean, either with compressed 
air blown through the screens from the inside or a vacuum 
cleaner to remove the dirt from the face of the screen, caused 
the rejection of this type of cleaner at once. A velocity of 150 
ft. to 200 ft. per minute, being the maximum permissible through 
cheese cloth, required an area of 8oo sq. ft. to moo sq. ft. of 
exposed cloth surface. The weave of the cheese cloth is so 
close that the effective area is reduced to only about 20 per cent 
of the total, and a very small amount of dirt collecting on the 
surface dec reases this area until the volume of air passing 
through the screen is practically zero. 

A number of success ful commercial systems of mechanical 
cleaning of air for ventilation of buildings by means of water 
spray for washing and cooling the air were investigated and 
found to be highly efficient and most satisfactory in removing 
di rt and soot and delivering clean, cool air. Various makes 
were carefully examined, and it was decided that the straight 
spray system and a combination of the spray and sheet­
cleaning surface were the two that offe red sufficient merit for 
consideration. 

STRAIGHT SPRAY SYSTEM 

The straight spray system consists of the following parts: 
Tempering coils, spray chamber or washer, eliminator con­
sisting of a series of baffles, a system of spray piping, water 
circulating system and storage tank for cooling water, which 
are all housed into one unit on either a sheet-iron casing or 
concrete structure. The tempering coils are placed in front of 
the washer or spray chamber and consist of a sufficient number 
of cast-iron heater sections to raise the temperature of the 
air above 32 deg. to prevent freezing of the spray water. 
Directly behind the tempering coils is the spray chamber, which 
may be of any desired shape to suit local conditions. The spray 
water is brought into the chamber through a vertical or hori­
zontal header, from which branch pipes lead to the spray heads. 
Below the chamber is the settling basin, consisting of a tank for 
storing water and a sump for catching the dirt. From this 
tank the spray wate r is drawn through a system of strainers 
by means of a centrifugal pump of suitable size and recipro-
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cated through the spray heads. The water for washing the air 
is used over .and over again until it becomes too dirty, or in 
summer time the temperature is too great for properly cooling 
the air. The sump is connected to the sewer and can be flushed. 

The most important part of the apparatus is the spray head 
and the arrangement of the same. The spray head consists of 
a nozzle containing a small or an adjustable opening, similar 
to a needle valve, together with a disk or spoon deflector, also 
adjustable, which regulates the size and density of the disk of 
water thrown off. The disk of water is several inches in 
diameter and consists of a solid sheet of water around the 
nozzle, then breaking up into a fine mist or spray composed 
of drops whose degree of fineness depends on the pressure of 
water and adjustment of deflectors. 

To keep the nozzle clear of dirt the deflectors are automat­
ically shifted at certain intervals, allowing the dirt to be 
carried away. The distribution of the spray heads over the 

' area of the washer depends on the shape and, to a certain ex­
tent, on the size of the apparatus. They must be so located, 
however, that a curtain of water o f uniform density is pre­
sented over the entire area. In order to accomplish this one 
of the methods provides two curtains of water, while the other 
requires only one with spray heads set nearer together and 
with the nozzles staggered so that the air will have to pass 
through an area of equal density. As the disk of water around 
the spra}' head rapidly breaks up into fine mist, the sprays are 
so spaced as to overlap each other and thus present a surface 
of almost uniform density. 

The air after passine: che tempering coils enters and passes 
through the spray chamber, coming into intimate contact with 
the water, and the heavie r particles of dirt are at once de­
posited. The lighter particle, 11aving become thoroughly wet 
pass through the chamber and enter the eliminator directly 
behind. "\Vhen the moist air enters the eliminator its direction 
is being constantly changed at right angles, the dirt not already 
deposited strikes a wet surface and the direction of motion 
being rapidly changed causes it to drop or be deposited on the 
first baffle. The entrained water in the air is also lost in the 
same way and the air leaves the eliminator after six or more 
alternate deflections free from entrained water and 98 per cent 
clear of dirt. The eliminator consists of vertical baffles set at 
an angle with the forward edge turned out at right angles, 
forming a hook arranged so that the current of air striking 
the baffle is deflected at right angles and strikes the next ro w 
of baffles until six or more rows of deflectors are passed. The 
air, still laden with dirt and a large percentage of spray water, 
strikes the first ro,v of baffles violently, precipitating the dirt 
and water, which flmy s down the baffles into the tank. The 
amount of water contained in the air assures the thorough 
washing down of the forward baffle and keeps the plates thor­
oughly cleaned. The el iminator is approximately 3 ft. deep, 
and the baffles are so arranged that all of the entrained water 
is deposited and it is practically impossible to force water 
throµgh the eliminator with a hose. Special flushing devices 
for cleaning the plates are unnecessary in the vertical type, as 
they are entirely self-cleaning. 

Another type of washer is provided with six rows of hori­
zontally inclined eliminators. The fi rst row is a smooth plate 
with the rear edge hooked, which forms a guttter to carry off 
the water; the second row is corrugated and set below the 
first, every other row being corrugated. The air entering the 
eliminator is first deflected downward by the smooth plate, 
striking the corrugated plate below, which abruptly changes 
the direction at right angles, throwing the air upward on to 
the next plate. The upward and downward motion is repeated 
three times and the entrained water and dirt are removed by 
the scrubbing action on the surface of the corrugated plates 
and the abrupt change of direction of the current of air. 

Automatic feed valves are provided .to control the water 
supply; flushing of the spray heads is taken care of by a simple 
device which is operated by a part of the spray water being 
collected in a pivoted tank which automatically fills and dumps, 
at the same time tripping the flushing mechanism. 

COMBI NATION SPRAY AND S HEET CLEANING S YSTL\I 

The co mbination of sp ray and sheet cleaning surface differs 
radically from the system previously described, in that the air 
is kept in contact with a large area of wet surface in addition 
to passing through four sprays and two waterfalls. 

Instead of taking the air directly through the narrow spray 
chamber of the previous typ e and giving the air only one oppor­
tunity to come in contact with the water, a series of curved 
deflectors in the shape of a letter "S" form the spray chamber, 
and the air is required to make a complete change of 360 deg. 
in the direction of motion, and at each turn is sprayed once 
and passes through the fall of water from the next spray above, 
in addition to being deflected by large surfaces over which the 
spray water is flowing. 

The air enters at the lower portion of the "S"-shaped casing 
and immediately passes through a spray, and the water falling 
from the three sprays above is deflected by the curved lower 
surface of the casing through two center sprays and again de­
flected by the upper curved surface through a fourth spray; 
from these the air enters the eliminator chamber, which is the 
fu ll height and width of the washer. 

The spray heads differ from the mist or atomizing sprays 
and use a large volume of water, which is sprayed into the 
air, forming a curtain of water. In addition to the water cur­
tain from the sprays, the water falling from the deflectors 
forms another curtain, and the large area of wet deflectors 
also offers a scrubbing surface, which effectually washes the 
air. 

The eliminator is of the vertical type and is of several times 
the area of cross-section of the washer, so that the velocity of 
air passing through is reduced and the entrained water thor­
oughly removed. This type of washer offers several advan­
tages over the "straight through'' type, in that the thorough 
mixing of the air and spray water besides thoroughly remov­
ing the dirt results in greater cooling, due to the air being in 
contact with the water for a longer period of time. The trans­
mission of heat is not an instantaneous process, and the longer 
the air and water are in contact the greater will be the cooling 
effect on the air. This transfer of heat controls the humidity 
as well as the temperature of the air. 

The questions that are suggested in connection with the op­
eration of an air washer are the danger of entrained water 
being carried through the eliminator; the regulation of the 
humidity in order that saturated air shall not enter the duct; 
also the degree of cooling of the air that may be reasonably 
expected in the summer and the protection against freezing 
of the water in the spray chamber in winter, and amount of 
s·team required for tempering the coils. 

Large units have been success fully operated for years with­
out the slightest trouble from entrained water being carried 
through, even in case of hard driving rains, when the velocity 
of the air passing through the eliminators has been increased 
several times. The humidity can be regulated so that there 
will never be an occasion for trouble from saturated air enter­
ing the turbines and depositing moisture. 

COST OF I NSTALL ATION FOR CLEANING AND COOLING AIR 

The cost of a complete installation for thoroughly cleaning 
and co oling the air for large units will vary with local con­
ditions, but the washer, eliminator, motor-driven circulating 
pump and housing should not exceed $800 fo r an equipment 
furnishing 40,000 cu. ft. of air per minute. For a 160,000-cu. ft. 
washer approximately IIOO gal. of water per minute are 
required under ordinary weather conditions, which call for a 
6-in. centrifugal pump working under 12 lb. to 14 lb. pressure 
with a 15-hp motor. The amount of make-up water depends 
on the quantity of dirt and temperature of air, and cannot be 
estimated, though the total quantity should be small. 

LARGE-SIZED BOILER UNITS 

None of the larger member companies is seriously consid­
ering the matter of installing large-size boiler units, with the 
sole exception of one company. The Detroit Edison Company 
has made an installation of some boilers, each having a 
capacity of 2300 hp. They are the largest single units repo:-tcrl 
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up to date, and while they have not been in operation for any 
great length o f time they are apparently quite successful. 

USE OF ECONOMIZERS 

The general tendency in building large plants is to provide 
for the possible installation of such apparatus at some future 
time, but so fa r as lea rned econ01;1p)ze rs an; ,µot being generally 
installed at present. 

---... ·♦----

ACCOUNTING FOR DEPRECIATION * 

BY H. M. EDWARDS, AUDITOR NEW YORK EDISON COM PA N Y 

It is assumed that every company recognizes that its tangible 
assets are d isapp earing with use or with the march o f improve­
ment and reali zes that some provision must be made in the 
accounts to provide fo r the r ep lacement o f worn-out or super­
seded apparatus. 

Starting with thi s premise there yet r emain the questions: 
First, how should the amount to be r ese r ved fo r depreciation 
be determined, and second, how should the r eserve be treated 
in the accounts? 

The Public Service Commissions of New York do not r ecog­
nize as a proper subject fo r capitalization amounts spend for 
r ep lacement of apparatus worn out by use or super seded by im­
proved or m ore efficient dev ices-or , it should r ather be stated, 
they permit the capitalization of the new expenditure but require 
that the thing replaced shall be credited at its cost to property 
account and charged against the rese rve, o r, in the absence of 
a reser ve, to surplus account. It is not proposed to argue the 
question whether this theory is correct and the fa ir one to 
apply in all instances, although there is much to be said against 
the absolute acceptance of the theory. Let it be agreed, at 
least fo r this di scussion, that the purpose of the depreciation 
fund is to maintain the efficiency o f the property, as shown by 
the books, r einvesting the fund as the apparatus is replaced or 
retaining in the fund the cash equivalent. 

Taking up the first o f the two questions, two methods of 
determining the amount to be r ese rved suggest themselves, 
one o f which may be ca lled the specific method and the other 
the general method. 

A company adopting the specific method would undoubtedly 
inv entory its physical properties, noting in adjoining columns 
the original cost, scrap r ecovery value, li fe, etc. 

Assuming that the books have been properly kept, it would 
not be difficult to inventory the plant and list th e costs. The 
life table would present a r eal difficulty, for, as the life of the 
apparatus determines largely the amount of the r eserve, it must 
be reasonably accurate. \Vhat is the life of any piece of appa­
ratus? Such life tables as ex ist g ive the life of a boiler, for 
in stance, as twenty years, but boilers fo rty years old are in 
existence t o-day and doing their work acceptably. An Edison 
tube main would probably be rated as re latively short-lived. 
The copper is, of course, practically indestructible, but the insu­
lat ion and those qualities which constitute it a conductor, would 
cause it to be assigned a life of, say, fif teen years; yet there is 
Edison tubing in the streets of New York twenty-five years old 
and, provided it is not disturbed, good fo r many years mor e. 

The scrap r ecovery value also presents a difficulty. This 
value, it must be conceded, is largely conjecture, and at the 
same time may affect materially the amount of the reserve. 

One of the objections to the specific method is that it en­
deavors to treat with exactness what in th e very nature of things 
is inexact and to the last degree approximate. The second objec­
tion, and to the writer an insuperable one, is that the specific 
method takes no account of supersessionary depreciation. No 
one can even approximately fo recast what the future will bring 
fo rth. 

GENERAL METHOD 

U nder this method a r eserve may be built up by a stated per­
centage of the inventory value of the property, by a percentage 
of the gross earnings, by a rate applied to the electric cur-

* Abstract of paper presented at meeting of the National Electric Light 
Association, New York, l\fay 29 t o Jun e 2, 191 1. 

rent generated or sold, or by a definite amount appropriated 
from surplus earnings. · A reserve created by any of these means 
is frankly approximate and its sufficiency can only be deter­
mined with the lapse of years. In this respect the method is in 
accord with the fact, for any reserve created to provide for the 
cost of replacement occasioned ' by use or supersession, anq 
especially the latter, must be the result of approximation, and 
thi s approximation should not be in detail, but should be applied 
to the property as a whole. 

The New York Edison Company started its depreciation 
r eserve fund on the date o f its incorporation, May I, I9or. This 
was just after the time o f the appearance of the rotary con­
verter, which brought about so great a revolution in generating 
and transmission methods. The company was, therefore, fully 
al ive to the necessity for providing for supersessionary deprecia­
tion. In the selection of a plan the company had in mind the 
des irabi lity of having a r eady means of computation, one which 
should be fle x ible, permitting the rai sing and lowering of the 
rate as experi ence might show to be necessary and would apply 
equally to its entire product. Generally speaking, depreciation 
is the r esult of use or, in our business, of kw-hours produced. 
A percentage of the book value of the property did not include 
the element of work done and a percentage of the gross earn­
ings did not bear equally on the product because of the rate 
schedules. Upon the latter basis, assuming that the reserv e was 
to be IO per cent o f the gross earnings derived from the sale of 
electric current , the r etail customer at IO cents per kw-hour 
would contribute I cent per kw-hour to the reserve, whereas 
current sold to large customers would contribute less than ¼ 
cent per kw-hour, although the depreciation effect of both sales 
might be the same. The plan o f creating a rese rve by an ap­
propriation from surplus earnings was discarded and the com­
pany fi nally adopted a rate o f I cent per kw-hour sold to gen­
eral customers. The selection of Inv-hours sold rather than 
kw-hours generated was the result of local conditions and the 
fact that because of relations to affiliated companies a consider­
ab le portion o f the current generated did not circulate through 
its entire system including transmission and distribution appa­
ratus and devices. At r cent per kw-hour sold to general con­
sumers the company has been able to accumulate an adequate 
r eserve which has provided for all its depreciation to date, with 
ample provision for the future. 

TREATMENT OF RESERVE IN THE ACCOUNTS 

Should the amount be treated through operating expenses or 
as an appropriation from surplus earnings? Depreciation, 
whether from wear and tear or supersession, is a cost and must 
be r ecovered in the price of the product sold. The gross earn­
ings, less the expenses o f operation, including depreciation, 
taxes and bad debts, would represent the net earnings from the 
business which bear a direct relation to the amount of capital 
invested. It is appa rent, therefore, that the theoretical price for 
the product would be a sum derived from adding together 
operating expenses, deprec iation, taxes, bad debts, cost o f money 
invested and a profit on the money invested, and this sum total 
divided by the kw-hours sold gives the average rate per kw-hour 
which the company should charge. If the gross earnings do not 
equal or exceed thi s total ei ther some way must be found for 
reducing the cost o f doing business or the price at which the 
product is sold must be raised. 

It is customary to show the net earnings as applicable to the 
returns on the capital invested. It would not be consistent or 
logical to claim that depreciation is a part of the cost of the 
product and then provide for it through an appropriation from 
the surplus belonging to the owners of the property. 

It is clear that the Public Service Commissions of New York 
recognize that dep reciation or amortization is an operating 
expense and their t reatment of it in the pamphlet issued by the 
commissions entitl ed "Uniform Systems of Accounts for Elec­
tri cal Corporations" is consistent and logical, for to permit a 
company to recover the cost of depreciation as a part of operat­
ing expenses necessarily implies that the item of depreciation 
shall occupy an appropriate position in the schedule of operating 
expenses. 
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OTHER PAPERS AT THE NATIONAL ELECTRIC LIGHT 
CONVENTION 

Reference has been made to the fact that the amount of the 
reserve should be based upon the property as a whole. If a con­
trary course is followed and reserves are accumulated sepa­
rately for the production plant, the transmission plant, the distri­
bution plant and the miscellaneous plant a number of reserves 
will be established, and, although the sum total may be adequate 
for the c~)lnp;iny's purpose, yet individual reserves may be in­
sufficient or excessive and transfers from one to the other would 
throw the entire system out of gear. The argument for indi­
vidual reserves is that the cost of production at the com­
pany's switchboard should include depreciation as an item of 
cost, as should also transmission and distribution expense totals, 
but the amounts of reserves are the result of approximations 
and the advantage of being able to show total costs at each of 
the main divisions of the operating expense schedule are over­
shadowed by the disadvantages and complications resulting from 
limiting the uses of the individual reserves. 

The plan of the Public Service Commissions of New York 
15 much preferable, as it simplifies all the transactions and treats 
the subject of depreciation in one item, the reserve accumulated 
lbeing available for all th e replacements which may be necessary. 

If a company has accumulated a reserve for depreciation 
-it is not necessary to charge off at annual intervals a pro­
portionate amount of the cost of the tangible assets; rather the 
property should be carried in property account at' its original 
-cost until finally retired from service. This simplifies the 
accounting problem involved and enables an exhibit to be made 
,of the status of the reserve fund showing the unexpended bal­
ance remaining therein, and also identifies the cost of the actual 
apparatus retired and charged to the reserve. 

There remains for consideration the status of a company 
which has not created a depreciation reserve fund, and upon this 
point it may be well to refer again to the rule of the Public 
Service Commission of New York. The uniform system of 
accounts of the commission became effective Dec. 31, 1908, and 
all companies within the jurisdiction were required to establish 
a depreciation fund° as of that date. The commission also 
required that all construction and property accounts in existence 
•On Dec. 31, 1908, should be consolidated into one account t o 
be known as "Fixed Capital-Dec. 31, 1908." The amortization 
-rule in relation to such fixed capital on Dec. 31, 1908, means that 
a company which has not heretofore established a reserve fund 
will only be allowed to charge against the fund after it is 
created that part of th e depreciation of a thing which occurred 
after the fund was started, the balance being charged to surplus 
account. This is a very drastic rule, and it is not un~easonable 
to expect that a strict adherence to its provisions might require 
.a company having no reserve to make charges t o its surplus 
fund sufficient in amount to prevent the payment of dividends 
for years to come. 

The following recommendations seem to be justified: 
First-In view of the fact that depreciation in electric li o-ht­

ing plants is to an extraordinary extent the result of super~es­
sion rath er than of wear and tear, the reserve should be deter­
mined by the general rather than the specific method. 

Second-Considering the nature of the business, and because 
,of the fact that the entire product consists of electric energy 
expressed in kw-hours, the most feasible way of determining 
the amount of the reserve is by a rate per kw-hour generated 
-0r sold, according as local conditions apply. 

Third-In view of the fact that depreciation is a definite item 
1n the cost of operation the reserve should be built up through 
,operating expense and not as an appropriation from surplus. 

Fourth and Finally-Any member company which has not as 
yet provided for a depreciation reserve fund should do so at 
.once as otherwise the day of reckoning will soon arrive and 
delay may seriously affect its financial stability. 

---•·♦·•---
At the celebration in Bismarck, Wash., recently, in honor of 

the extension of the lines of the Tacoma Railway & Power 
Company, Tacoma, Wash., to that place, L. H. Bean, general 
manager of the company, was presented with a leather wallet 
t11ounted with silver. 

Four papers r ead l\1 ay 29-June 2 at th e convention of the 
National Electric Light Association being held this week in 
New York are publi shed under separate headings elsewhere in 
this issue. The following are short abstracts of other papers 
presented during the fi rst fo ur days of the conven tion which are 
o f especial interest to electr ic railway companies. 

LIGHTNING PROTECTIO N 

The committee on lightning protection, of which B. E. Mor­
row, Hudson River Electric Power Company, is chairman, dis­
cussed in its r eport methods o f protection of high-tension trans­
mi ss ion lines. The principal difficulties from li ghtning experi­
enced on transmission systems at the pre'sent time are those 
arising from line failures, i. e .. insulators breaking down eithe r 
from direct or indirec t d ischarges, wires burned off by direct 
strokes, etc. In tracing the failures of apparatus due to light­
ning the fact is sometimes overlooked that the appa ratus might 
have been seriously weakened or strai ned at some previous time 
by heavy overloads, and but for that reason probably could have 
withstood the unusual stresses not taken care of by the arrest­
ers. It is in cases o f this kind that some of the new and later 
types of arrester s are credited with the failure to protect the 
apparatus on which the insulating value had already been seri­
ously impaired. The result s obtained from the use of the elec­
trolytic type of arresters are very sati sfac tory, and in most cases 
justify the expectations o f the purchaser and the guarantees of 
the manufacturers. In several cases r eports have been made to 
the effect that the installati on o f these arresters has dec reased 
both th e interruptions to ser vice and the cable punctures by 
large percentages. The principal objection to the electrolyti c 
arresters is high fi r st cost and the necessity of frequent charg­
ing and attention. In stations of minor importance it has been 
considered cheaper to replace an occas ional damaged trans­
former. 

Transmission lines haYing overhead ground wi res seem to 
suffer the leas t damage; in fact, one company r eports that the 
damage from broken insulators, shattered poles, burned-off 
wires and cross-arms on lines protected in this manner is less 
than 2 0 per cent o f that on other lines without this type of pro­
tection. In some cases where an unusual amount of trouble was 
experi enced from ins11lator s spi lling over, special devices have 
been developed as an alternative of the overhead ground wire. 
One of these devices is in the form of a g roun ded metal ring 
fo r each insulato r. This is r eported as being effective, although 
the use o f them has not eliminated all line disturbances and is 
n o protection aga inst the direct stroke. In some other cases a 
grounded spark-gap has been provided fo r each in sul ator. Still 
another form is that of installing a grounded wire on each pole 
and carrying this wire well above the t op of same. These 
experiments are reported as being more or less successful and 
especially to the end of reducing the interruptions to the sen:­
ice, but it is a question if the expense of install ation will be ius­
tified in all cases. In some instances att empts have been n~ ade 
to protect the transmission lin es by the installation o f arresters 
at points far removed from the stations, but in most cases th ese 
experiments have resulted in failure. 

A special device known as the arc suppr essor is n ow being 
experimented with for the relief of transmi ssion-line troubles 
due to an arc around the insulator. Thi s arcing ground sup­
pressor is designed t o be used at the busbars of th e principal 
station to take care of the entire system. It consists essentially 
of an electrostatic and electromagnetic selective r elay. This 
selective device picks out the fau lty phase and closes the release 
circuit of a single-pole oil switch which is connected between 
the faulty phase and ground. The oil switch shunts out the 
accidental arc at the insulator and opens up again immediately. 
If the insulator is properly designed the arc will invariably 
take place around the porcelain ski rts, and, therefore, the arc­
ing ground suppressor will entirely eliminate the trouble. If 
the insulator slwuld be punctured the switch of the arcing 
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ground suppressor is again automatically closed and thus pre­
vents the high-frequency oscillations from playing in the circuit 
which would otherwise result, due to the make-and-break of 
the arc at the faulty insulator. 

Choke coils are in general use. One large company has dis ­
continued the use of them in one generating station because 
of the fact that every time a bad short-circuit was experienced 
on the line the choke coils would be twisted out of shape. Thi s 
is the first time where results of this kind have been reported, 
but there is nothing to indicate that the trouble was not limited 
to the question of mechanical design. 

Where all lin es leaving a station are operated separately it 
seems necessary that each of them be provided with an arrester, 
and this should be installed on the line side of all apparatus . 
In other cases, where two or more circuits are connected to a 
common busbar experience justifies the advisability of install­
ing one arrester on the busbar. Of course, under the latter con­
dition complete protection is not secured, as the line oil 
switches, relays and trans formers for operating them are 
exposed. However, appa ratus of this kind with a high factor of 
safety can now be secured, so that very little, if any, trouble is 
experienced with same. \Vith some of the older types of appa­
ratus it would probably be more desirable to install arresters on 
the individual circuits. In either case, J?rovision should be made 
for quickly cutting the arresters out of service in the event of 
any trouble being experienced with same. In addition to the 
lightning arresters themselves choke coils should be installed 
on every circuit leaving the generating station. 

VEN TILATION OF T U RBO- GEN ERATORS 

R. B. \Villiamson, Allis-Chalmers Company, presented an 
interesting paper on this subject. He said that it is now uni­
versa l practi ce to make turbo-generators totally inclosed and 
obtai n the cooling by forc ed air circulation. By inclos ing th e 
generator the air currents can be more effectively directed to 
reach the part s where heat is generated and at the same time the 
noise is greatly reduced. The inclosed machine al so has the ad­
vantage that air can be piped to it from outside or from other 
sources and discharged into the station, basement or outdoors, 
as may be r equired. 

The quanti ty of air to be supplied should be from 100 cu. ft. 
to r50 cu. ft. for each kilowatt of internal loss in the generator. 
In some cases the air supply may be as low as So cu. ft. per kilo­
watt loss : 125 cu. ft. is a fa ir value and will give good result s 
if the circulation in the gener ator is such that the air can get at 
all pa r ts where heat is generated. 

In estimating the internal loss to be carried off by the air. the 
windage loss must be included, as this is one of th e largest losses 
in a turbo-generator and contributes to the heating just as much 
as the core loss or copper loss. .\ turbo-generator run on open 
circuit with no excitation and no loss in it other than th e wind­
age will 5h ow quite an appreciable ri se in temperature, in ex­
treme cases as much as r2 deg. C. to rs deg. C. A great deal 
of windage loss is due to the skin fricti on o f the rotor and is 
independent of the fans . The passage must be arranged so that 
the air will be guided through the generator with as small an 
amount of friction as possible. 

In a 60-cycle generator of 5000 kva (normal) output, running 
at 18oo r.p.m. and operating at unity power-factor , the internal 
losses might be as much as 220 kw. A llowing 125 cu. ft. per 
kilowatt loss, this generator should have about 28,000 cu. ft. 
per minute for sati sfactory cooling. This amounts to 2270 lb. 
of air per minute, or over 60 tons per hour. The total internal 
loss will usually be from 4 per cent to 6 per cent of the rated 
kva output, being a larger percentage for the smaller machines. 
As a rough estimate, therefore, the allowance of cooling air 
may be taken as 5 cu. ft. to 7½ cu. ft. per minute per kilovolt­
ampere rated output. On the above basis the weight of air to 
be passed through the generator end of a steam turbine unit is 
in many cases greater than the weight of steam passed through 
the steam end during a corresponding period of time. In order 
to handle this large quantity of ai r, careful attention must be 
paid to the ducts or pipes through which it is supplied and 
the air should be as clean and cool as practicable. In some cases 

it may be drawn directly from the basement, b•.1 t this should not 
be done if the space below the generator i<; u..:cupied by auxil­
iaries which heat the air. 

In case cool air cannot be obtained f1 •:,111 ·;·he basement a pipe 
or duct should be run outdoors an 11 t, ·c opening protected so 
that r ain or dirt cannot be drawn in Ducts should be as 
st raight as possible and of such cross-secc· .,._ th.at the air veloc.: 
ity will not exceed 1000 ft. to 1200 ft. per n1· nutc vVhen air is 
drawn from outdoors it is advisable to have dampers arranged 
so that it can, if necessary, be taken from the basement in cold 
winter weath er. The air should be clean. The quantity of air 
passed through a generato r is so large that even a small per­
centage of dust soon results in a large amount of dirt within 
the machine. In Europe a great deal of attention has been paid 
to the cleaning of the air, and numerous forms of air filter have 
been devised. A fi lter can be easily made by stretching cheese 
cloth, cotton or thin flannel between two frames. The cloth 
is passed around flat st ri ps of galvanized iron and is pulled taut 
by nuts on threaded studs at each corner. The cloth is threaded 
back and fo rth so that the entering air has a large surface of 
cloth to pass through. Th e velocity of the air through the 
cloth is, therefore, very low and a filter unit approximately 3 
ft. wide, 3 ft. high and 2 ft. deep can pass 2000 cu. ft. of air 
per minute with an air velocity through the cloth not exceeding 
IO ft per minute. \Vith this low velocity the fi lter does not 
throttle the flow of air to any great extent , and with the large 
area so obtained the cloth will not clog up rapidly. By con­
structing the filter in units as many units as may be required 
fo r a given machine can be set in a framewo rk to form a wall 
through which the air must pass before reaching the generator. 

Air filters should be mounted so that they can be easily taken 
out at intervals and cleaned. Unless they are cleaned from time 
to time they will become worse than useless by cutting off the 
air supply entirely. Even when they are provided, the interior 
of a turbo-generator should be cleaned periodically. 

The discharged air is usually allowed to flow up into the 
power house, though frequent ly it is d ischarged downward into 
the basement or piped outdoors. The heat discharged represents 
from 3 per cent to 6 per cent of the stati on output, and it has 
been suggested that it be utilized under the boilers. It would 
not entail a very great additional expense to discharge the air 
downward into a duct leading to the boilers and opening under 
the grates. 

\\"OOD PRESERVATION 

The report of the committee on preservative treatment of 
poles and cross-arms was presented by W. K. Vanderpoel, 
chairman, C. C. Tutwiler , chairman sub-committee on preser­
vatives. and ~Iartin Schreiber, chairman sub-committee on 
treatments. This was the second report of this committee. It 
includes definite work ing data, such as plans and specifica­
tions, so that those desiring to treat timber will find many 
sugges tions of practical use. The committee favors creosote 
oils partly because it still lacked evidence covering r esults that 
could be obtained through domestic application of other proc­
esses and partly because it still lacked evidence that such 
processes could be as success fully applied as creosote for the 
preservative treatment of poles and cross-arms. The com­
mittee presented three specifications for creosoting as fol­
lows: Specification "A," to insure the furni shing of high-grade 
coal-tar creosote; specification "B," covering the admixture 
of certain tars wi th coal-tar creosote, and specification "C," 
covering conditions where water-gas tar creosote is used. 
Important features of these specifications are the addition of 
certain tests which would more certainly tend to indicate 
adulteration and the adoption of the flask instead of the old­
fash ioned retort fo r making distillation tes ts. The mixed tar and 
water-gas tar creosote specifications were drawn up because con­
siderable quantities of water-gas tar and distillates are available 
for wood preservation. The committee believes that, if the con­
sumer can purchase the treated material from a reliable creosot­
ing plant at a reasonable price compared with the cost of install­
ing either a pressure or an open-tank system, the former course 
should be adopted, because the commercial organizations are 
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usually of suffi cient size to justify the most approved appa­
ratus, superintendence and labor. The comm ercial plant also 
could be held responsible for losses due to poor work. 

As it was now certain that satisfactory results could be 
obtained with some kinds of wood through the intelligent use 
of the open tank, the committee did not hesitate to recommend 
its use in preference to brush treatment by those companies 
that do not find it feasible to purchase ,timber which has been 
treated in pressure cylinders. The committee therefore sub­
mitted plans &hawing th e construction detail s of open-tank 
plants of various capacities and their cost, and also gave gen­
eral instructions. The committee regarded the full-cell treat­
ment of timber by the pressure process as the standard method, 
although it appreciated that conditions did not always make it 
possible to make it a universal practice to use only pressu re­
treated timber. Attention was call ed to the need for caution 
on the part of those who contemplate undertaking timber 
preservation. 

In addition, thi s report contains a number of valuable 
appendices. Appendix "A." by D r. Hermann von Schrenk, 
described the treatment of telephone and telegraph poles 
for preventing decay as practised in Europe during the 
year 1910; appendix "B," by Howard F. Weiss, described the 
open-tank treatment of poles with creosote; appendix "C" was 
a company's experience with a creosoting plant; appendix "D" 
related to the inflammability of treated timber, from which it 
appeared that creosoted timber is less damaged by fire than 
untreated timber identical in every respect; appendix "E" was 
a report from the Bureau of Entomology, United States De­
partment of Agriculture, on damage to timber by wood-boring 
insects; appendix "F" was a reprint of the statistical informa­
tion in Bulletin No. 9 of the Fo rest Service; appendix "G" was 
a discussion of timber preservation by Dr. Hermann von 
Schrenk. 

UNDERGROUND CONSTRUCTION 

The report of the committee on underground construction 
of which W. L. Abbott, Commonwealth E dison Company, Chi­
cago, is chairman. inclnded specifications for joints in paper­
insulated cables, a discussion on the prevention of electrolysis 
in cable sheaths and a discussion on methods of protecting 
cables in manhol es. With regard to splicing the committee's 
conclusions are as follows: 

A good splicer can produce a good joint of either of the 
two types commonly used. The personal equation plays a 
greater part in the production of a satisfactory joint than 
does the type of joint. Neith er type of splice can be made 
fool-proof; neither eliminates the human error element-there­
fore, assuming the method and material used to be nearly 
equal in all essential respects, other conditions also being 
equal, a joint of either type will be only as good as the splicer 
makes it. A well-made joint (either type being considered ) 
is electrically as good as or better than any part of the cable. 

With reference to the use of compound, high-melting value 
is a good point in its favor. Adhesiveness is not such an 
important point, unl ess the filling job is a poor one and the 
compound has to depend upon its adhesiveness to stay where 
first put. Brittleness is a bad quality, but, unless a joint is 
subjected to severe mechanical shocks or excessive vibration 
brittleness does not become a menace to the electrical securit; 
of the joint. Paraffine is indisputably inferior to the com­
pound on account of its excessive contraction coefficient, but, 
in spite of the points against its use, paper or cambric tape 
joints filled with paraffine have given satisfaction. 

E ight companies from which inquiries were made all re­
ported to have experienced trouble from electrolytic action 
on cable sheaths. It was imposs ible to ascertain definitely the 
influence of the duct mater ial as affecting electrolytic action, 
but two companies reported their preference for fiber con­
duits over any other material for ducts. These two companies 
are using waterproof joints between sections of fibe r ducts 
and claim thereby to secure waterproof duct throughout. 

In the case of tile ducts distinct evidence of electrolytic ac-

tion at the joints of successive sectio ns of ducts was found 
in at least one instance. In other instances of electrolytic 
action in ducts the pitting was more distributed throughout 
the length of the cable, making it difficult to separate the in­
fluence of the non-waterproof joints of successive sections of 
ducts. T he committee was unable to put a definite value upon 
the advantages of fiber conduits in respect to electrolysis. 
Two companies which have had severe troubles with electroly­
sis place insulating joints in the lead sheath at intervals of 
400 ft. or 800 ft., and at one end of each section they ground 
the lead to a pipe driven in the bottom of the manhole, or, 
in one case, to a special bare-ground return conductor parallel­
ing the cable. By this arrangement any portion of the lead 
sheath is prevented from carrying the cumulative return rail­
way currents of a long length of cable. 

Some companies have attempted to keep the whole length 
of the cable practically insulated from ground, except at the 
station ends, relying on the vitrified-duct material or fiber 
conduit for the insulation in the ducts, and placing a rubber 
cushion under the cable in the hangers in the manholes. All 
of these methods have proved beneficial. 

\i\Therever several large-size cables are exposed in a man­
hole there is always a danger that a short-circuit occurring 
on one cable in the manhole will involve some or all of the 
remainder, and possibility of such cases of trouble in con­
gested manholes is obviously a matter of ve ry senous con­
cern. 

To protect cables in such situations from the arcing flame 
of an adjacent cable various methods of protection have been 
adopted, principally as follows: 

(a) Concrete shelves. 
(b) Cement coating with ¼-in. rope bond. 
( c) Asbestos tape saturated with silicate of soda. 
( d) Asbestos tape covered with soft-steel tape armor. 
(e) Asbestos rope. 
(£) Split ti le duct. 

The first method is applicable only to manh oles containing 
few cables. 

Cement coating seems to have given good results in many 
cases, the principal objection being its liability to crack and 
fall away from the cable if not well or properly bonded. On 
the other hand, in case of a breakdown of the cab le insula­
tion the location of the rupture will be plainly indicated by 
the cement covering being blown off the cable at that point. 

The object ion to split-tile duct is its clumsiness, and that 
in manholes with numerous cables it cannot be used on ac­
count of lack of space. 

Of the three remaining types asbestos tape saturated with 
silicate of soda and protected with soft-steel tape armor seems 
to be very generally used with satisfactory results. There 
is very little difference in cost between the types mentioned. 
The asbestos tape saturated with silicate of soda and with 
steel armor is perhaps a little higher in cost, but the protec­
tion afforded is more than sufficient to warrant this slight 
m crease. 

REPORT OF THE COl\11\IITTEE ON PVBLIC POLICY 

Questions relating to the environment of working classes con­
stitut e the subject of the report of the public policy committee. 
Modern industry depends upon three factors: Capital, direc­
tion, executive and administrative, and labor. The harmony of 
all is essential. The question of wages is a local one, but in the 
same locality wages should be fully equal to those paid by other 
employers engaged in similar work. The term "service annuity" 
is adopted rather than pension as compensation for continuous 
service over a period of several years. vVages is inclusive of 
both wages and salaries. Any contribution for the improvement 
of an employee's surroundings or of himself should not be con­
strued as affecting his wage or as either charity or philanthropy. 
It is to secure the added service of enhanced efficiency, increased 
devotion to the employer and more careful uti lization of time, 
too ls and materals that the committee has directed its efforts to 
find a form of compensation reasonable and mutually satisfac-
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tory. The suggested fo rms of relationship between employer 
and employee include, in brief, acident insurance, sickness 
insurance and death benefi ts, service annuities, profit sharing, 
employees' savings and inYestment funds and life in surance. 

---◄·♦·•---

METROP OLITAN STREET RAILWAY REORGANIZATION 
PLAN 

Additional testimony in the reorganization case of the Met­
ropolitan Street Railway of New Yo rk was offered before the 
New York Public Service Commission, First District, May 2--1-. 

Ben jamin S. Catchings appea red on behalf o f a t ort cred­
ito rs' committee to defend the interest s of the accident cred­
itors of the New York City Railway and the Metropolitan 
St reet Railway in the proceedings. He had evidence to in­
troduce with r egard to the value and nature of the accident 
cla ims and had a proceeding pending before the United States 
Circuit Court to adjudicate the question as to whether or not 
the cla ims fo r injuries sustained in the ope rat ion of the 
l\l et ropolitan Street Railway system by the New York City 
Rai lway between April 1, 1902, and Sept. 2--1-, 1907, amounting 
to about $1,877,000, shoul d not be classified also in th e receiver ­
ship proceedings as claims again st the l\Ietropolitan Street 
Railway Company. 

l\I r. Catchings asked that he be permitted to withhold evi­
dence which he might desire to introduce until a ft er the com­
mission had int roduced its evidence and the claimants had 
concluded their proof with regard to the value of the proper ty. 

Commissioner Maltbie said that the hearings would not be 
closed immediately and legal procedure in the presentation o f 
eYidence was not fo llowed stri ctly so that that could be ar­
ranged un less th e time was too long. 

R. Gray, head clerk in the office o f the auditor fo r the re­
ceivers of the Metropolitan Street Railway. t es ti fied as to the 
correctness of certain accounts. Edward Krause, ass istant to 
the auditor of the N ew York City R ailway, gave tes tim ony o f 
a similar nature. 

M ETROPO LITAN STRE ET R A ILWA Y R EOR GAN I ZATlON.-SUM­
MARY OF A SSETS A S O F OCT . 1, 19 10. 

R eproduct ion cost o f syst em . •... . .... . .• . . . ............... $ 102,206,240 
A ddit ion s r epresent ing" sub-contrac t ors' p r ofi t , plus add it ion s 

to gene r al contrac tor, en ginee ring, inte res t and taxes, not 
previou sly included. . ..... . ....... . .... .. ... . ..... . .... 1,834,765 

Acquisiti on va lu e of lan d above \V. H . \Vheelock' s valuation, 
m aking cl aim valua tion at lea st $15 ,000,000... . ... . ...... 1,1 9 1,013 

R evis('d total ..... . ....• .... .. •..................... $ 105,232,01 8 

In additi on t o abo ve assets a re the fo llowing reorganization as-
set s : 

B onds o f Centra l P ark, Nor th & E ast R iver R ailroad.. .. .. $1 ,200,000 
Am ount r emaining of $ 10,000,000 t o be ra ised after dis-

cha r ge of a ll obliga ti on s of the companies a n d r eceivers 
($10,000 ,000 less $7,785,000).. . . .. . .. . ....... . ........ 2,215.000 

T ota l r eali zed from va ri ou s claim s, a t least. . ... . . . . . . . . . 1,600,000 

T otal •. ... .. .. . ...... ... ... .•.•.•. . ... . .... •. ..••. $1 10,247,018 

N"OTE : The last two item s, pa rti cul a r ly the la tt e r , are estimates only, 
alth ou gh beli eved con serva t ive, an d the commission is n ot ask ed t o ac­
cept th em so far , a s, if a t a ll, th ey m ay be mate ri al , u ntil realized . 

Al so "going conc ern " value, or w hatever t erm is employed to identify 
the i tem, estima t ed u pon pe rcentages or am ount s stated by the vari ous 
witnesses a nd a d opted in othe r cases. $7,500.000 t o $ 15,000,000 a nd cer­
t a inly n ot less than the am ou n t of any physical deterioration in the 
plant. 

Th e above a re exclu sive of " specia l va lue of am ount fo r st reet rail ­
way purpos es a s di stingui shed from or d ina ry purposes," of an y " pro­
moters' profi t ," of any " d iscounts on securiti es" and of an y "special 
value of existin g franchises," an d also of the net investment in su per­
sed Pd prope rty , except so far as an y part of such sum may be included 
in " going con cern" va lue. All th e$e i tems are cl aim ed as capitalizable 
even wh er e n o testimony h as been p resented of thei r cost or va lue. 

Schuyler C. Stivers, accountant fo r Ford, Bacon & Davis, 
supplemented his testimony in reference to the accounts . 

Charles F. Mathewson, counsel fo r the reorganization com­
mittee, presented the accompanying statement of reorganiza­
tion assets in response to a request from Commissioner Malt­
bie. 

-----·♦·•---

The Grand Rapids (Mich.) Railway is planning to enlarge its 
resort at Ramona Park, Reed's Lake, by using part of the land 
on the lake front formerly occupied by a private theatrical en­
terprise. The private theater was burned about a year ago. 

ATTACK ON THE "LOAN SHARK" EVIL IN NEW YORK 

A meeting was held in New York on May 18 under the joint 
auspices of the Russell Sage Foundation and the Merchants' 
Association of New York to discuss various phases of the 
salary-loan problem. A ddresses were given by various employ­
ers and others who have given attention to this subject, among 
them C. D. Meneely, vice-president and treasurer of the Brook­
lyn R apid Transit Company. After the addresses a general 
discuss ion fo llowed, and the following four resolutions were 
unanimously adopted: 

"First-That employers rescind rules of discharge in order 
to assist employees in resisting unreasonable interest charges 
and deprive money lenders o f the power of extortion. 

"Second-That all employers disregard claims filed by money 
lenders against the wages of employees, not in direct compli­
ance with law, the employers to interest themselves in assisting 
employees involved with loan sharks. 

"Third-That, in self-interest as well as for the benefit of 
thtir employees, all large employers of labor encourage and 
ass ist in the creation of co-operative savings and loan associa­
ti cns in their respective establishments. 

" Fourth- That laws be enacted which will allow a reason­
able rate of interes t on all small loans and provide for the 
licensing of money lenders and the efficient supervision and con­
trol o f such licensees, preferably under the supervision of the 
State Banking Department." 

Mr. Meneely said that about ten years ago his corporation, 
on the recommendation o f its legal department, decided on the 
policy of refusing to recognize assignments of wages. The 
loan companies brought three or four cases in court, in defend­
ing which the co rporation placed the borrower on the stand to 

proYe usury. A ll the cases were won by the corporation. For 
a short time thereafter the loan companies brought a few 
more suits, which were abandoned as soon as he, accompanied 
by the borrower and coun sel, appeared in court. In thus 
defending worthy employees involved with loan sharks the cor­
porati on greatly benefited it self because the money lenders 
quickly r ealized the fut ility of fi ling and the danger in bringing 
suit to collec t. The Company's M utual Aid Associadon sup­
plies the aid to employees which might otherwise be sought 
fro m the loan shark. The company's rule at the present time 
simply requests employees not to assign th eir wages in place 
of th e mandate in effect years ago summarily discharging an 
empl oyee for such act. 

Other tes timony presented at the meeting showed that the 
extent of the usurious loan business in New York City is 
$20,oco,ooo annually, and that the net profit o f the money-lend­
ers exceeds roo per cent a year on the capital invested. The 
fear of di scharge, due to the attitude of many employers to­
ward men ,vho ass ign their wages for loans, serves the loan 
shark as the most efficient collection agency which could be 
devi sed. 

A number of employers tes tified that it was their fixed policy 
not to di scharge employees for ass igning wages, but to help 
them when they need fi nancial assistance. According to one 
speaker, under a recent decision based on Section 42 o f the Per­
sonal Property law, the loan company must fi le notice on an 
employer in a salary loan within three days after the loan is 
actually made. This decision was considered all-important as 
a weapon against the loan shark because it removed secrecy 
from the transaction. An empl oyee was not likely to make a 
loan if the employer was to become aware of it within three 
davs afte r the transaction. The addresses also showed that 
with a number of the companies employees' co-operative savings 
and loan associations had been established to counteract the 
salary Ivan evi l. T he usual charge to borrowers is about I per 
cent per month. An official of the Celluloid Company testified 
that such an organizat ion had been conducted among the em­
ployees of that company since 1906. During that time he stated 
that the company had loaned about $60,000 with a loss of less 
than $100. 
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RECENT NEW YORK RAPID TRANSIT ADVERTISEMENTS 

During th e past week three large ad\'ertisements ha\'e ap­
peared in the daily papers on th e proposed rapid tran sit fran ­
chises in ::--.; e,, York. The lirst was publi shed on May 26 in 
the int erest o f the 1 nterborough Rapid Transit Company and 
occupied six column s. It was headed "The Interborough offe r 
completes the city-owned subway, the Brooklyn Rapid Transit 
Company asks the city to build subways as terminals fo r its 
ele\'ated r a ilroads. The Brooklyn Rapid Transit Comp any 
proposes mo re elevated roads fo r Brooklyn, the l nte rborough 
builds subways there. The Interborough pl an g i,· es a 5-cent 
fare to Coney Island." Th e adverti sement wa s accompanied 
by a map, and said in part: 

"The !nterborough' s plan establishes a uni \'ersal 5-cent 
subway fare from Fort Hamilton, Coney Island, Sheepshead 
Bay, East X ew Yo rk, Ridgewood, \V oodside, Corona, Asto ri a 
and all part s o f the Bronx. T he Brooklyn Rapid Transit Com­
pany's plan establishes a 10-cent far e within th e Greater City 
and for a g r ea t many of the people in Queens. i\lanhattan and 
the Bronx a rs-cent far e to Coney I sland. T he Brooklyn com­
pan y claim s that it will make a g reat sav ing to Brooklyn people 
by extending it s lines into l\1 anhattan, thu s avoiding a double 
fare. 

"The Interborough Company, by go ing to Brooklyn fo r the 
people with it s num erous lines with a single fare , sa\'es more 
than the Brooklyn Company claims to sa,·e, because on the 
Interborough there will be a single fare to reach from every 
point in Brooklyn to every point in Greater l\ ew York. 

"If the Brooklyn Rapid Transit Company is so interested in 
reducing the expenditures of the fa re-payer, why do they in sist 
in their proposition that fo r a short ride from Brooklyn to 
Coney Island the fare must be IO cents? 

"The Interborough has adopted the principle that a single 
5-cent fare paid on the subway system shall carry a person 
from one end to the oth er o f the Greater City o f ::--.; ew York. 
On the other hand, the Brooklyn Rapid Transit Company' s 
plan proposes to perpetuate a two-fa re and three- fare system. 

"The Brooklyn Rapid Transit Company's proposal is that it 
will spend less than $2r,ooo,ooo for construction in improving 
its elevated lines in Brooklyn and placing third-tracks th er eon 
if the Greater City of .0; ew York will pay about $168,000.000 
of the t axpayers' money for subway cons truction and connect 
it with th e out-of-elate elevated lines in Brooklyn, provided 
further that all the receipts on the subways built by the tax­
payer s' money shall be used by th e Brooklyn Rapid Transit 
Lompany in establishing for all time a cliviclencl on many of 
the unp rofitable elevated lin es in Brookl yn. 

''The Interborough's plan proposes to extend the present 
ci ty subway so that all the people in Brooklyn, including the 
outlying districts, will be given a 5-cent subway fare from one 
encl to th e other of th e Greater City of New York. If th e 
Interborough's plan is acloptecl by the city it will save $58,000.-
000 of the taxpayers' money that the Brooklyn Rapid Transit 
Company's plan calls fo r and this $58,000,000 will construct 
the lines shown on thi s map to Ri chmon d, to Jamaica and to 
Flushing. and if th ese lines are constructed there \\" Oulcl st il 1 
be $30,000,000 o f the taxpayer s· money saved by accepting the 
Interborough' s plan. 

"Th e Brooklyn Rapid Transit Company advertises that it 
will take only $73 ,500,000 of city money to construct the r apid 
transit lin es which it has been showing in heavy black lin es on 
its ad\'erti sing map s. The misleading ch aracter o f this ta lk 
about cost can be seen readily by looking at it s offe r of April 
25, in which it was sta ted that th e city's r equirement of new 
capital would be $73,500,000 for the lines th en pro posed. 

"Since that elate and on May r the Brooklyn company added 
to it s so-called original lines: (r) The J erome Avenue exten­
sion to J erome Park r ese r vo ir : (2) the Southern Bouln ard 
ex tension to the Bronx Ri ve r : ( 3) lines to Astori a and Corona: 
(4) the :"\ostrancl Avenue ex tension: (5) th e Li\'onia Avenue 
exten sion: and (6) the Fourteenth Street tnnn el to East .:(ew 
York. 

"Hut not a word has been said aliuut the additional cost of 
these lin es. E \"(:ry clay since they m:re added th e Brooklyn 
co111pany has stuck to it s or iginal ligure of $73,500,000. ;.lore 
than thi s, and still furt her shU\ving the deceptiveness <>f their 
ad,erti sements, the Brook lyn company are placing upun their 
advertising maps in black lines the following lines which they 
ha Ye not e\'en yet agreed to put in their offer: (a) The South­
ern Boule\'a rd line extending as far as P elham Bay Park: 
( b) the Utica A ven ue ex tension, and ( c) the tunnel to Staten 
Island. 

"And still they seek to lead the public to belie\'e that all 
the black line s will cost the ci ty only $73.500,000. 

" l\'ow, the facts are that the cos t to the c ity of the lin es 
fir st mentioned by them will lJe $ 11 8,000,000. The cost to the 
city \\' ith their addit ions of :\ l ay I will nm up to $168,000,000. 
The g r and tota l cos t to th e city of thi s layout as adv erti ,ed will 
run up to $188,500,000.'' 

T HE BROOKLYN RAl'IIJ TRANSIT COMPANY\, REPLY. 

On l\lay 3 1 th e Brooklyn Rapid Tran sit Company replied 
\Yith an adverti sement headed "Abr aham Li ncoln and the 
!nterborough, " in which it stated in part: 

"The li r st sentence of that famili ar saying of Abraham Lin­
coln abo ut foo ling some of the people part of the time still 
has attracti ons for the l nterborough Rapid Trans it Company. 
lt has made one se t of propositions to the Board of Est imate 
Commi ttee and Public Ser\'ice Commi ssion and by tr ansparently 
decepti ve literature is making another set of propositions to 
the reading public. 

"It has add ed in it s new,paper and pamph let propos iti ons 
24 miles of routes which are never menti oned in it s official 
propos itions. These do not include many miles indicated with 
cipher s, which wi th out ligures before them are gener a ll y under­
stood to stand fo r nothing. It seeks to convince the public 
that these new routes are all to be built if the city accepts the 
1 nterborough proposal. 

" ~ot on e of them can be built and operated und er that pro­
posal \\'ith out an absolute guar antee by the city indemni fying 
the company against any loss o f any kind-even to the extent 
of interest on it s own investment for equipment required fo r 
the operation o f th ese lin es. 

"The wonde r is that with such a saving clause the company 
did not add roo miles to it s pictured ro utes. But perhaps in 
that e,·ent none o f the people would have been fooled any of 
the time. T he published products of acceleration indicate that 
some good people have a lready been foole d. 

"But even if the 24 miles of additional routes should yet 
be embodied in the Int erborough's fo rm al propositi on, and even 
if th e city might be persuaded to give the company the guar­
antee o f indemnity aga inst loss ,Yhich it demands. \\' hat would 
th e people get under the revised plan ? 

''One hundred and tw o miles of rap id trans it routes (includ­
ing existing subways) against 

"One hundred and twenty mil es of rapid tran sit routes fur­
nish ed under the B. R. T. plan. 

"And what would the city invest? 
"One hundred and ten million dollars under the InterborouJ h 

plan-taking th e company's own figures: and 
''One hundred and three million fi ve hundred thousand dol­

lars under the B. R. T. plan-including the extens ions to be 
buil t and operated as 'o riginal lines.' 

''Truly, th e thoughtful citizen or taxpayer would not hesitate 
long in hi s choice between these two offe r s if he were not 
deceived by misleading r epresent ations and fallacious figu r es. 

"Certainly the care ful merchant will not fail to detect in 
which proposal hi s g reatest interest lies if he stud ies this 
transit cont roversy with full in fo rm ation of the fact'-. 

"Then, if the city is to go into partn er ship with transporta­
ti on compan ies. th er e is the question of the character and 
co rporate hi story of th e partner to consider. On the one side 
consolidation and growth have been accompanied by great 
scandalous and fic titi ous in cr eases of capital izat ion ( see J uclge 
Gaynor 's a rti cl e in Pearson 's jfaga::ine): 011 the other side. 
hy many millions of decre ase in capitalization . Un the one 
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side is a shady record of juggling with corporate accounts 
and improper diversion of corporate moneys ( see records of 
the Public Ser vice Commission's investigation and of the 
District A ttorney's office) ; and on the other side is a clear bi ll 
of corporate health and living (see records of the Public 
Service Commission's investigation). On the one side is a 
year's n egotiation with th e city accompanied by subterfuge, 
threat, political influ ence and intrigue- no yielding in terms 
except under compulsion; and on the other side is a three 
months' frank, open, honest and conciliatory conference with 
the city's representatives fo r the proper working out of the 
city's gr eat problem. 

"We prefer to trust to the latter part of Abraham Lincoln's 
famo us utterance- that you cann ot fool all the people all of 
the time." 

THE ANSWER OF THE I N TERBOROUGH RAPID TRANSIT COMPANY 

In the same issue of the daily newspaper s the Interborough 
Rapid Transit Company published the fo llowing advertisement : 

"No out-of-date and inefficient plan of rapid transit. No use 
of taxpayers' money to bolster up the B. R. T. 

''This is what th e late J ohn H. Starin, vice-president of the 
Rapid Transit Board, said about the B. R. T. in 1906: 

"'It's the old, old struggle that I have seen over and over 
again on this very board of the out-of-date and comparative ly 
inefficient system resisting the advance of the modern and 
efficient. 

"'I want, now, to register on th e records of thi s board that 
I am opposed to this elevated loop plan, among oth er reasons, 
because I do not intend to have any part in bolstering up any 
private corporation at the expense of the city o f New York. 

"'If the old city of Brooklyn gave away hundreds of mil­
lions of dollars worth of street franchises and has nothing to 
show for it except an overgrown and undeveloped r ailroad 
system, I see no reason why this board should be forced to 
come to the rescue. We have built subways fo r Manhattan 
and the Bronx that are the best that money can buy, and we 
propose doing as much fo r Brooklyn ; our opponents propose 
that we patch up an ineffectual system with another piece from 
th e same old material. 

"'Let us not assist in perpetuating a great error. Let us 
build a modern system and at least do our part toward remedy­
ing the blunders that have been made in the past in Brooklyn.' 

"The Interborough offers to extend its modern system which 
Vice-president Starin described. This will make it possible to 
go from one part of the city to any other part for one 5-cent 
fare, which Mayor Low said was necessary fo r the unification 
of the city. 

"Does Brooklyn want a uni fied subway system or patched-up 
elevated lines? Judge what you may hope fo r by what you 
have." 

---➔••·----

FIRE HOSE SPECIFICATIONS 
At the annual meeting of the National Fire Protection Asso­

ciation, whose headquarters are in Chicago, there was pre­
sented a report which gave a li st of the most common defects 
of the fire hose now sold in th e market and which explained 
how such defects could be detected. In order to enable pur­
chasers to secure high-grade hose the report included a complete 
set of specifications covering the materials of which the hose 
should be made for different sizes and the test conditions which 
the product should satisfy before it should be accepted for 
service. The report stated that the present general practice of 
purchasing hose by brand or trade names was chiefly respon­
sible for the present unsatisfactory condition of this material. 

---➔••·----

STORAGE-BATTERY CAR FOR LONG ISLAND RAILROAD. 
The Long Island Railroad has placed a single-truck Beach 

storage-battery car in regular operation on its Bushwick branch 
to replace steam operation. The car runs between Bushwick 
and Bushwick Junction, a distance of 3½ miles, and makes 
seven round trips or 49 miles per day. 

SOUTHERN PACIFIC COMP ANY ENTERTAINS A. I. E. E. 

On the evening of May 19 the Southern Pacific Company cele­
brated the completion of the first part of the work of changing 
its elaborate suburban steam service in and around Oakland, 
Berkeley and Alameda to electric operation by inviting to in­
spect its power station at F ruitvale, the San Francisco Section 
of the American Institute of Electrical Engineers and the offi­
cials of the various power and r ailway companies in San Fran­
cisco, Oakland and vicinity. An elabo rate dinner had been pre­
pared on the floor of the power house und er the management of 
the commissary department of the railway company, and the 
corps of dietetic expe rts abandoned for a few hours their excit­
ing life on the bounding main, or rather rail, for the more 
prosaic domesticity of the great building. 

One of the company's standard dining cars was placed in the 
powe r house on the permanent construction track for a kitchen. 
By means of a skip attached to the 15-ton hoist of the travel­
ing crane a quick and easy transfer was made between the 
din ing car and the machine shop, which was utilized temporarily 
as a se rving room. T he dining tables were placed on the main 
floor of the generator room between the turbines and the 
rotaries. The building was as neat as a parlor, and, with its 
ceiling 50 ft. above the diners and the harmonious decorative 
effect of its construction, was as impressive as a great church 
interior. During the evening many compliments were extended 

Banquet in Fruitvale Power Station 

over the successful completion of the work so far performed to 
the members of the engineering staff of the Southern Pacific 
Company, and to A. H. Babcok, its chief electrical engineer. 

After the dinner had been discussed the large party of experts 
left the tables to inspect the details of the plant. The diffi­
culties outlined above were found to have been solved by the 
adoption of a 1200-volt d.c. catenary trolley system for which 
current is fu rni shed by 600-volt rotary converters assembled in 
pairs and operated in series, the rotaries being actuated from 
25-cycle, three-phase generators. 

The th ird-rail being entirely out of the question locally, the 
engineers felt that they had the problem as cornered as well as 
it could possibly be cornered, so that no matter which way "the 
cat jumped" they could easily adapt themselves to whatever 
conditions the future might have in store as the best system, 
whether 6oo volts d.c., 1200 volts d.c., 25-cycle single-phase a.c., 
or three-phase a.c. 

While the guests were engaged in strolling about, studying 
and admiring the excellent work to be met with everywhere, 
the tables were removed, and at 9 p. m. the visitors again sat 
down this time to the regular monthly meeting of the large 
San Francisco Section of the American Institute of Electrical 
Engineers. At th is meeting papers were read by those various 
engineers of the railway company who had designed and 
developed the details of the construction. These papers were 
followed by discussions, and the occasion was concluded with 
everyone feeling he had been honored by being present at the 
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celebration of this great undertaking, which, con sidering th e 
vast fu el oil and hydroelectric possibilities of Cali fo rnia, is 
destined to be fo llowe d in its field by as rapid ex tensions as was 
the successful demonstration o f electric street rai lway opera­
tion in Richmond, Virg;nia, twenty-five years ago. /\n account 
of the enginee ring deta il s of thi s work, with illustrati ons, ap­
peared in the Feb. 4 num ber of the JouRNAL. 

In conn ection with thi s meet ing it is of interest to report 
that in the daily papers of the morning followi ng th e event 
just described the ann ouncement appea red that the Southern 
Pacific company contemplated at once undertaking the problem 
of changing from steam to electric ity on it s vast suburban and 
int erurban system in and about Los Angeles, Pasadena, River ­
side, R edlands, etc., and perhaps as far north as Santa Barbara. 

---◄·♦·•---

SOLID STEEL WHEELS IN BROOKLYN 

The Brooklyn Rapid Transit System was one of the fi rst 
electric railways t o adopt th e solid ro lled-steel wheel for sur­
face cars. The company has operated thousands of these 
wheels for the past three years with such satisfactory results 
that it has also designed and ordered them fo r the pony axles 
of its maximum tracti on trucks. The original estim ates made 
by the mechanical department showed that the steel wheel 
would be cheaper than chill ed cast iron on a cost per mile basis 
if it gave a minimum average life of 120,000 miles. In practice, 
however, the average mileage obtained has frequently exceeded 
this figure. 

The satisfactory results obtained from solid steel wheels are 
shown by the following averages made up in October, 1909, 
for wheels placed in service at various dates between Dec. 19, 
19o6, and May 6, 1907, inclusive on 100 ca r s : 

Average Mileage per Wheel. 
83,904 
54,915 
63,346 
66,613 

No . of wheels. 
312 
308 
146 

34 

No. of Turnin gs. 
Non e 
On e 
Two 
Three 

The mechanical department inspects all wheels on arrival as 
to their conformity to the specified profile, dimensions, thick­
nesses, etc. The Brooklyn company would like to use 
the standard wheel o f the American E lec tric Railway Associa­
tion, but cannot do so because it s track conditi ons demand a 
flange l in. wide at the gage line and ¼ in. high. The wisdom 
of selecting thi s special profile is proved by the enti re absence 
of flange breakage, such as frequently occurs on other r ailways 
where the track work is unsuitable fo r the wheels. 

The average life of the solid steel elevated wheels is ro,ooo 
miles per 1/r6-in. wear and of the sur face wheels 6000 miles 
to 7000 miles per 1/16-in. wear. Th e limit of radial wear is 
2 in., corresponding to a r eduction of 4 in. in diameter . On the 
elevated division all of the rolling stock except 36 special equip­
ments is furnished with solid steel wheels. The wheels for 
the elevated motor trucks are 34 in. in diameter, while those 
for the trailer trucks are 31 in. in diameter. As the large r 
wheel weighs 850 lb. and the smaller one 690 lb., there is ob­
tained a net saving of 640 lb. of r evolving weight per car as 
compared with the practice of using the same diameter wh eel 
for both trucks. 

The sur face car wheels of 34 in. diamete r weigh 560 lb., those 
of 33 in. diameter weigh 530 lb. and the pony wheels of 21 in. 
diameter 250 lb. One point usually brought up in favo r of the 
cast-iron wheel when possible savings in weight are considered 
is that a 33-in. cast-iron wheel wei ghs only 420 lb., whereas a 
solid steel wh eel of the same diameter weighs 530 lb. The 
difference in weight rapidly decreases, however, with service, 
because the cast-iron wheel is scrapped after it is worn down, 
say, ¾ in., corresponding to a loss of 40 lb., whereas the steel 
wheel will lose over 200 lb. by the time it has reached the limit­
ing radial wear of 2 in. It will therefore be seen that by the 
time the steel wheel has reach ed about one-half its useful 
mileage its weight will become less than that of a cast-iron 
wheel, so that there is little to ch oose between the two types 
in respect to saving weight. 

COMMUNI CATION 

TRUNK LINE ELECTRIFICATION 

DEPARTMENT OF WAY S A N D COl\lM UN ICATIO I\" OF RGSSlA. 

St. Peter sb urg, J\Iay 12, 19rr. 
To THE EonoRs : 

I have read in your issue uf April 15 the r epor t of th e paper 
by \V. S. l\Iurray 011 trunk line electrification, an d although 
his evidence goes to show that the electric system o f the ~ ew 
York & Hartford Railroad is a complete success, I cann ot a6-r<:e 
with him in his conclusions as to the universal use uf the 
single-phase sys tem on trunk lines. It is im possible to di sre­
gard the ques tion of the relative cost s and merits of the ·1ar1ou, 
sys tem of electric traction, and no one elec tric system can yet 
be considered the best for all conditions unless one is satisfieC: 
under some condition s with a very poor average. The adopl:"il 
of the sing le-phase system would mean too heayy a sa :r:fice 
in numerous in stances where we ought really now !:O st·~ 
electri c traction substituted for existing steam traction. 

I am by no means opposed to the single-phase system, nor 
am I an advocate of other systems, yet the rea lly wond•~dul 
performances of many existing direct-cur rent and three-vhase 
lines cannot be ignored. It seems t o me th at the much-di~­
cussed question of one single universal system of electric 
tract ion for trunk lines is purely of an abst ract character. If 
all railroads had to be electrified in the same way the single­
phase system might at present be the best suited for such a gen­
eral purpose, or it might not be. 

This same policy of reasoning in the abstract was followed 
by several of those who presented reports on electric traction 
at the International Railway Congress held at Bern in 1910, 
and, so far as the purely hypothetical case was concerned, the 
opinion of these gentlemen in favor of th e se lection of the 
single-phase system as a universa l system may in a way have 
been just ified. But the same speakers, from their elaborate 
studies of the question of electrifica ti on in Bavaria, Austria 
an d Switzerland, reached the conclusion that elect ric traction 
could advantageously be substituted for steam traction on trunk 
li nes only under two conditions, namely: ( 1) \Vhere the 
energy required could be -generated at less than a certain sum 
per kw-hour, and (2) when th e density of traffic was g reater 
than a certain amount. 

If we consider the cases even of these three coun tries, whose 
representatives at th e congress were those who took the posi­
tion mentioned above, in favor of th e adoption of the single­
phase system as a universal system, we find that there are only 
two classes of trunk lines which are warranted now in adopting 
elect ri fication, namely : ( 1) Mountain division s, sometimes 
with short, flat ad jacent secti ons, and with a cheap source of 
energy in the vicin ity, and (2) suburban secti ons of trunk lines 
which adjoin larger citi es and have a h igh density of traffic. 
For these two special appli cation s, which r epresent the real pos­
sibili ties of electrification, other systems, such as the three­
phase system and the direct-current system, would often be 
more economical an d more de sirab le from purely technical 
r easons than the single-phase system. This has been shown by 
the records of perform ance, time and again. 

·what then remains of the electrification of entire systems of 
trunk line railroad, which is advanced as the chief argument 
for the adoption of the single-ph ase system as the universal 
system of elec tric traction? Noth ing. And what would be the 
r ea l benefit of fi nding such a universal electrical system, if that 
was possible? None; th at is to say, unless we are prepared to 
underestimate the capabilities of the modern steam locomotive, 
which is now and fo r a long time will remain the cheapest and 
best mot ive power for miles of existing railroads, and unless 
also we di sregard the merits of all other electri cal systems. 

On the other hand, th e art is progressing so rapidly that no 
one can guarantee that ten years from now some other system 
will not be developed which will compete acti vely with any 
now in existence. 
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The practice of extrapolation h as always been con demned by 
mathemati cians, and where the expenditure o f millions of dol­
lars is at stake, as in the case of electri fication of trunk lines, 
and \\'here the owners of these great railroad systems are 
pretty apt t o ask specific explanations as to the return each 
year on the money expenJed in electrification, it would seem 
that engineers must be even more careful than mathematician s 
in their attempts to extrapolate in an unknown fie ld. 

It might also be sa id that since motor-car t rains are 
peculiarly suited only for local traffic, a ll long-distance service 
with hea \"y trains must be handled by locomotives, and it will 
not take any more time no r trouble for a train to change 
elec tri c locomoti\"es o f different types, say from three-phase 
and to single-phase or \"i ce , er sa, than it now takes to change 
the steam locomotives on a train at th e end of an engine run. 
The very small complications involved in the Jistribution sys­
tem fo r making such a change are not worth consiJeration. 

The conclusions at the Bern congress on the question of 
systems of electri c tracti on seem fully to confirm these \"iews. 
Clause ~ o. 2 of th ese conclusions was accepted by the \"ast 
maj ority of the at tendants at that COil\'ention, which incluJed 
railroad men and electrical eng inee rs from all countries, and 
was as fo llow~: "There are \"ar ious systems at hand anJ the 
selection of one or anoth er system is dependent on it s respec­
tive suit ability in each case.'' 

It is better, then, to let each system develop along natural 
lines an d fi nd its own fie ld rather than arbitrarily to attempt 
at thi s time to compel aJoption o f one to the exclusion of 
o thers. The one most fitt ed fo r the se rvi ce will win. 

HENRY GRA.FTIO, 

Enginee r of \\"ays and Communicati on. 
Local Hon. Secretary, A. I. E. E. 

--- --·•·•·- --
CONVENTION OF THE NATIONAL ELECTRIC LIGHT 

ASSOCIATION 

The thirty-fourth annual convention of th e ~ ati onal E lectric 
Light .-\ssoc iat ion was in session in X ew York City as this 
paper went to press anJ the last session was to be he Id J un e 2. 

The report o f the membership committee o f the association 
sho\\"s th at the number of members has nearly doubleJ Juring 
the past yea r. the gross gain being 3919. The tota l member­
!:-hip of all classes on l\lay 30 was 8665 and the registration at 
the c01n-enti on was -PS-1-- l\Io st of the meetings \\"ere held in 
th e E ngineerin g Societies Bui!Jing on Thirty-ninth Street and 
the long program of papers anJ committee r eports was JiyiJeJ 
into commercial, accounting, t echnical and power transmi ssion 
ses siclll~. 

.-\b otracts o f se\"era l of the paper s ancl repo rt s presented at 
the technica l sessions are printed ebewher e in this issue. 

---... ·•·-----
ANNUAL REPORT OF LEEDS AND BRADFORD TRAMWAYS 

T he report of the Leeds Municipal Tramways fo r the fiscal 
year ended l\Iarch 3 r , 191 l, shows t otal r eceipts of £370,-1-02, 
total expenditures of £I95,303. A payment of £51,886 ,vas made 
toward the reduction of taxes. The number o f passenger s car­
ri ed was 80,806,270, and -1-,308,-1-39 car miles were operated. The 
receipts per ca r mil e ad,·anced from 2r.o-1- cents in the pre­
ceding _yea r to 21.38 cents. 

The annual report of the Bradford Tramways fo r the same 
fi sc;il _year sho,,s pa,;senger ea rnings o f £26-1-,075. The earnings 
per car mile were 23.2 cents, against 22.-1- cents for the preceding 
year. The numb er of car miles operated was 5,461,562, and 
the number o f passenge rs carried 52,919,559. The last 'figure 
was equi \"alent to carrying eYery inhabitant of Bradford 157 
times a year. 

Blind passenger ,; were giYen 82,589 free trips, in accorJance 
with custom. The Bradford system comp rises 5-1-.8 miles o f 
route. 

AEROPLANES AT STREET RAILWAY PARKS 

One o f the principal show fea tures o f large electric railway 
parks this yea r promises to be av iation meets. No invention in 
r ecent years h as attracted such · popular interest as the aero­
plane, and none attracts such a large attendance. Inquiry at the 
heaJquarter s of the Curti ss Exhibition Company in New York 
recently eliciteJ the in fo rmation that thi s company is 
planni ng to pay special a ttention to electri c railway parks this 
yea r. The \ Vinona Interurban Railway, of Warsaw, Ind., as 
menti oned in the issue of thi s paper fo r l\Iay 20, is one of those 
which will provide such an att raction thi s summer. In many 
respect s the ae ri al flights are especially adapted for electric 
railway exhibit purposes, because they can be held at any point 
on the line where th ere is an open fie ld or even, by the use o f 
the new hydro-aeroplane devised by Mr. Curtiss thi s year, where 
there is a boJy of water. Thus, at the av iation meet in Los 
Angeles, Dec. 27, 1910, on the line of the Pacific E lectric Rail­
way, no enclosure was used. The right-of-way of this railroad 
is fenceJ in anJ persons holding admission tickets arriving on 
the railroad were allowed simply to pass through a gat eway m 
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Hydro-Aeroplane 
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the right-of-,yay frn ce and the field was practically inaccessible 
in any other ,yay. 

The general type o f the Curti ss aerop lane is the biplane, 
formed by two sets of wings or su rfaces, one directly over the 
other. The wooJwork is almos t entirely of selected spruce, and 
the trussing is done with galvanized-steel wire cables. The 
propeller is o f ash anJ spruce, the heavier and m ore flex ible 
wooJ fo rming the core. The wing panels are made with a light 
and ~trong wooJen frame covered with linen cloth. Light 
bamboo rods extending to the front and rear of the main planes 
support the forward horizontal sur face, which acts as a rudder 
to stee r upward and downward, and also the rear vertical 
rudder and stabili zing plane. At the ends of the main frame­
work there are small mo\"able planes to maintain the lateral 
balance of the aeroplane. The motive power is supplied by an 
cight- c~·linder, 60-horse-powe r ''V"-shaped, gasoline engine. 

The new Curtiss hydro-aeroplane is simila r to the standard 
type of Curtiss aeroplane except that it is fit ted with a skimmer­
shaped boat on wheels, which enables the machine to be used on 
land or water, or in the ai r. This design was developed by l\fr. 
Curtiss last winter at San Diego, although hi s fi rst demonstra­
tion ,Yith the machine was at Salt Lake A pril ro-12, 1911. The 
hyJro-aeroplane can ari se from or descend to the water, oYer 
''"hich it can skim at the rate of 50 m.p.h., and it is safer than 
the o rJinary aeroplane because its ability to alight on water 
prm·ides it with a safe place fo r landing. The accompanying 
,·i e,\" of the hy cro-aeropl ane ,Yas takrn at San Diego. 
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FOUR-WHEEL DRIVE STORAGE BATTERY CAR 

T he Third A venue Rail road has placed in r egul ar ser vice on 
the Twenty-e ighth and Twenty-ninth Street cross town lin e in 
New York City a storage batt ery ca r mounted on a Ber6 fo m ­
motor, fo ur-wheel drive truck. This type of dri ving mechani sm 
is a modi fi cati on o f the fo ur-wheel, fo ur-motor dri ve whi ch has 
been success fu lly applied to a la rge number o f heavy au tomo­
bile trucks and omnibuses during the past five years by the 
Commercia l Truck Company o f P hil adelphia. E ach of the 
fo ur motors driv es a single wheel th rough sui table reducti on 
ge aring and each wheel th erefore acts as an indepen dent unit. 
T he ad vantages claimed fu r th is method o f dri ving are: 
( l) Curves and inequ aliti es o f the tr ack ar e com pensated fo r 
and the wea r on the wh eels and rail s is th ereby r educed ; 
(2) higher ra tes of accelerati on a re poss ib le with less drain on 
the batt ery; (3 ) in sta rti ng, the motor s can be connec ted fo ur 
in seri es and thus pr event losses of current in ex tern al re­
sistances: ( -4 ) the gea ring between the motor s and the wheels 
is incased and run s in an oil bath so th at the gears have a hi gh 
effic iency and long Ii fe. The motor s ar e of General E lectric 
manufacture and are r ated at 22 am p on roo vo lt s. They are 
compl etely inclosed and are mount ed betw een two ch an nel cr oss­
beams. T he pinion engages with a tr iple planetary gea r the 
casing of which is bolted to th e end o f the moto r and fo rm s 
an oil rese r vo ir in which the gea rs run . On the outer face of 
this casing is a hollow ax le on which th e wheel turn s, The 
spider o f the planetary gea r has a shaft which passes th ro ugh 
the hollow ax le and as shown in one of the accompanying illus­
t ra tions terminates in a squar e end . ln the hub o f the wheel 
is mounted a Timkin roll er bear in g and the outer face of the 
hub is notched to engage with the hub cap whi ch fi t s on the 
square end of the shaft. The wheel has a rim cas t on th e 
side o f the spokes into which an int ernally expandin g band 
brake is fitt ed. If it shoul d be necessary to remove a wheel or a 
mot or it can be done in a few min utes by the rem ova l o f the 
hub cap. 

The compactness of th e driv ing mechani sm and the abse nce 
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F our-Motor Storage Battery Car 

of all chain s or gea r s between the two pairs o f wheels makes 
it poss ible to mount the storage battery in a box att ached to the 
t ruck fr ame under the car body. With this arrangement an 
exhausted ba ttery can be r emoved and r eplaced by a fully 
charged battery in less than one minute without taking the ca r 
out of se rvice. Small er ba tteri es, therefore, can be used, ample 
time can be given to charging and inspection under favo rable 
condit ions, and by providing a few extra batt eries all cars can 
be kept in ser vice fo r a full day o f sixteen or eighteen hours. 

Ot her ad vantages obta in ed by mount ing the battery unde r the 
ca r a re less side sway and sp lashin g of the electrolyte du e to 
the ba ttery being low cl own ; batte ry may be handled as a unit 
by machinery; ample vent ilat ion can be provider! and no gases 
nr fum es can ent er th e car ; the electrolyte which is spilled out 
cannot come in cont act wi th and rot any wood except the 
inex pens ive batt ery t rays. 

The body of the ca r was built by the Third Aven ue Railroad. 
T he side panels, dasher s and roo f are form ed nf .\gosc ,te. 

Method of D ismounting Wheel 

TLe car will scat twen ty-eight passengers and has the followi ng 
we igh ts: 

Truck, including motors, batttry tray and control ........... . 
Body ..................................... .... ........... . 
\\ 'beelguard, ............................................. . 
Battery-SO cells at 7 5 lb ... .. . ............................ . 

Total 

5,000 lb. 
4,200 lb. 

346 lb. 
3,7 SO lb. 

13,296 lb. 

T he oper ati on of the car since it was put in sen- ice early in 
~Iay has been very sa ti sfactory. It is equi pped w ith a Gould 
batt ery of fifty cell s and a rated capacity of 520 amp-h ours. 
The ca r run s from 50 to 10 miles per day and uses from 330 
to 400 amp-hours on one charge of the batt ery. The following 
table shows the performance of the car fo r se,en days: 

Car 
Days. :\I iles. 

Ap11 l 28................. ... . 51 
i\Iay 3 ................... .. , 5 1 
l\ Iay ➔ •• ••• •••••••••••••• ••• 51 
l\J: av 6... ... ..... . ..... .. ... 51 
:\ lay 7... .. .... . ....... .. . . . 61 
l\1ay 11 . . . . .. . ...... . ... .. . .. 66 
i\Iay 13 ....... .......... .. .. . 67 

.\mp-
H ours. 

330 
336 
360 
336 
38.J 
390 
3i 8 

Amp-Hrs. 
per Mile. 

6.46 
6.60 
7.05 
6.60 
6.30 
5.90 
5.6.J 

\ Vatt-Hrs. 
per Mile, 

646 
660 
705 
660 
630 
590 
564 

Bet\\' een May 7 and ~Iay II th e br akes we re adj usted with 
a resulting marked improvement in the curren t consumption. 
Assuming an ave rage passenge r load of 2000 lb., the power con­
sumption per ton mil e based on th e ave rage of May II and 13 
was 75 watt-hours. The ca r makes an ave r age of nine stops 
per mi le. 

The t ruck wa s designed by Charles Berg , pres iden t of tht: 
Im peri a l E lect r ic Motor Company and gener al manage r of th e 
Berg Stor age Battery Car Company, Hud son Terminal Building, 
New York. It was bu il t by the Commercial T ruck Company of 
P hiladelphi a, o f wh ich J\fr. Berg was one of the fo unde rs. T he 
Berg Storage Battery Car Company is prepa ri ng to des ign and 
build fo ur-motor fo u r -wheel dri ve trucks fo r all types of stor ­
age batte ry and overhead t rolley street ca rs. 

- - ---·•·•- - -
The P ublic Service Commission o f New York, Second Dis­

t r ict , has r equired report s of steam-railroad compani es fo r 
three year s of all delay ed passenger trains in the State. F or 
the yea r ended March 31, 1909, an average of 54,216 tra ins pe r 
month wer e run on the steam railroads of th e S tate. For the 
yea r ended March 31, 1910, the number was 58,651 ½, and fo r 
1911 it was 63,236. For the three years th e aver age per cent 
o f t r ain s on time as r eported t o the commi ssion o f the second 
district was 83.4. 
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ARC HEADLIGHTS FOR ELECTRIC CARS 

In the new line of arc headlights for electric cars developed 
by the General E lec tri c Company the well-known characteristics 
of the luminous magnetit e arc have been advantageously em­
ployed. The brilli ant and large volume of light giv en, when 
operated normally, insures units o f high effi ciency and the low 
luminosity resulting with reversed polarity affords a most con­
venient means fo r dimming th e glare of the lights. The last-

Two Types of Magnetite Arc Headlights 

named featu re is distinctly new and t ends to eliminate the 
inconve nience attending the use of screens. Since some electric 
railways favo r aux iliary incandescent lamps fo r dimming, sev­
eral of the eight styles available are equipped with one or more 
standar d 16-cp, n o-volt incandescent lamps conn ected in se ries 
with a su itable res istance fo r operat ion across the nominal 
vo ltage of the r ailway circuit. A ll the styles are usually ad­
justed to operate on 550-volt d irect current, with an 80-volt arc 
and a 4-amp current. Four of the styles are sui table fo r 
suburban, two fo r interurban and two fo r mine service. 

T he headlights fo r cars operating on suburban tracks with 
many curves and intersecting roadways are equipped with 
parabolic reflectors of highly polished metal. They furnish a 
broad fan beam wh ich illuminates the t rack directly from the 
head of the car and 50 ft. on each side to a distance of 1200 ft. 
or 1500 ft., thus enabling the motorman to see to some extent 
around curves and also to detect the presence of persons or 
vehicles approaching the track. Special chimneys or shields arc 
provided for cutting off the objectionable side rays , and suitable 
arrangements are made for dimming by reversed polarity or 
by incandescent lamps. In either case the motorman merely 
throws a switch to obtain full or subdued illumination at will. 

T he interurban styles are equipped with mirror reflectors or 
with semaphore lenses and spherical mi r rors. The semaphore 
lens is of the molded piano-convex type. It consists of a series 
of circular sect ions arranged for giving the best optical effect 
with great structural strength and minimum we'ight. Its depth 
of focus enables it to be placed sufficiently far from the elec­
t! odes to prevent its being materially affected by the heat of 
the arc. This headlight furnishes a brilliant beam which illumi­
nates the track to a distance of about 2000 ft. Since an inter­
urban limited traveling at 60 m.p.h. can be brought to a stop 
within 1700 ft. or 1800 ft. the illumination obtained from this 
headlight affords an ample factor of safety. The illumination 
is confined practically to the width of the t r ack, and, therefore, 
the motormen of cars running in opposite directions are not 
blinded by the glare of other headlights, nor is the t raffic on 
paralleling roadways in terfe red with in any way. Dimming is 
accomplished by reversing the polarity or by means of auxiliary 
incandescent lamps. 

All the styles operate on the same princ iple and differ only 
in the details required for adapting then:i to various classes of 
service. The electrodes automatically maintain the arc at t he 
focus of the reflector, thus eliminating from the duties of the 
motorman the trouble of frequent adjustment. T he positive 
electrode consists of a stationary copper forging sheath ed in 
stitable metal to pr event it from oxidizing. It has a life of 
2000 hours to 3000 hours and may be considered as non-con­
suming. T he negative electrode is a steel tube containing the 

mixture of iron oxide and other substances for forming the 
luminous arc. It has a life of 6o hours to 8o hours. The slow 
rates of consumption serve to maintain the arc within safe 
voltage limits. 

The high efficiency of these headlights is due to the fact that 
the light of the luminous magnetite arc is emitted by the entire 
arc stream in which the vapors from the negatve electrode are 
heated to high incandescence. Therefore, the volume of light 
available is much greater than that obtainable from ordinary 
arc lamps, the luminosity of which is derived only from the 
incandescent tips of the carbon electrodes. 

-----·♦··----

A BRAKING CONTROLLER EFFECTIVE IN BACKWARD 
RUNNING 

C_ont rollers o f the braking type now in use are so arranged 
that if the car is running fo rward on moving the handle to the 
brake notches currents are generated in the motors to produce 
a retarding torque, the direction of the currents in the motors 
being such as to strengthen the magnetism of the fields. If, 
however, the car is running backward and the controller handle 
is moved to the brake notches, the direction of currents gen­
erated in the m otors is such as to demagnetize the fields, so that 
no braking effect is produced. 

To obtain braking when the car is running backward the 
British Thomson-Houston Company, Limited, of Rugby, Eng­
land, has introduced controllers in which, when the controller 
handle is moved to the "off" pos ition, connections are made 
which cause one or more of the motors to act as generators to 
produce t he desired effect. These connections are such that no 
braking action is obtained during the forward running of the 
car if the handle is in the "o ff" position. An arrangement pref­
erable to thi s, however, is one in which the motion of the con­
trol handle which produces braking for forward running will 

Controller Arranged for Braking in Either Direction 

also produce braking for backward running. The B-49 control­
ler shown in the illustration will give this result. The reverse 
switch handle may be in either the forward or reverse posi­
tion, when by moving the main control handle to the braking 
notches a rheostatic braking effect will be obtained for either 
the fo rward or backward motion of the car. This control!er is 
suitable fo r use with two 40-hp, 500--6oo-volt series motors and 

. has four series, four parallel and seven brake controlling points. 
Another important new feature of the B-49 controller is the 
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mechanism by which a defective motor may be cut out of serv­
ice without removing the cover of the controller. To cut out a 
motor it is only necessary to remove the reverse switch handle 
from its spindle and app ly it to the cut-out spindle which pro­
jects through the cap plate, shown in the illustration near the 
back edge of the cap plate. This cut-out spindle has three 
running pos1tions, a central position for which both motors are 
in circuit and a position on each side to cut out either motor. 
An interlocking mechanism prevents the movin g of the reverse 
switch unless the cut-out switch spindle is in one of its three 
running pos1t1ons. The usual interlocking mechanism is pro­
vided to prevent the reverse swtch from being moved unless the 
main cylinder is in th e "off" position. 

The arc deflector of the B-49 controller, cons isting of fire­
proof barriers, is of strong mechanical construction. The large 
deflector plates are supported at both ends, and the small plates 
molded with large bosses for the fixing screws, thus providing 
rigid fixing for the plates. A magnetic blow-out is provided 
for all fingers of the main cylinder on which arcing takes place. 
An insulating trough sur rounds the back half of the main cylin­
der to protect the frame from the influence of the arc or live 
parts. Th e trough is divided into sections by barriers; these, 
with the arc deflector which covers the front half of the main 
,cylinder, form separate chambers for inclosing various sections 
of the cylinder which may be at different potentials. The 
brake cylinder is mounted on the main cylinder spindle in ac­
<:ordance with this manufacturer's standard practice. This pre­
vents any possibility of change in the relative positions of brake 
cylinder and handle, which may occur due to wear on the 
gears or cams when the brake cylinder is mounted on a sepa­
rate spindle. 

---◄·♦·•---

GASOLINE SECTION REP AIR CAR 

The accompanying illust ration shows the frame work of a 
gasoline section repair car for railways recently built by the 
Otto Gas Works, Philadelphia. This car was designed especially 
fo r use on the Chicago, Rock Island & Pacific Railroad, but is , 
•of course, adaptable to any interurban electric line. The power 
is supplied by 30- to 35-hp, four-cylinder, four~cycle gas engine. 
The car also car ries a 10-hp Crocker-\Vheeler electric generator 
which is arranged to be driven by the engine and thus supply 
power for operating electric drills, rail saws, portable emery 
wheels or any other electrical track repair tools. The truck 
frame shown in the illustration is surmounted by a body which 
will seat from eight to ten men, and will also carry a comple­
ment of tools, spikes, cable and other material. 

Gasoline Section Repair Car 

The car is operated in the same manner as an automobile, 
but is provided with a clutch by which the engine can be dis­
connected from the driving axle and made to engage with the 
generator. When the site where the work- is to be done is 
reached the engine is connected with the generator and two 
power cables, each about ¼ mile in length are stretched each 
way from the car. These cables are provided with plug 
switches every 20 ft., so that the electric portable tools can be 
used for ½ mile along the track without any change in the posi­
tion of the car. The car weighs about 3000 lb. 

PORCELAIN STRAIN INSULATORS 

There are many conditions for which properly designed 
porcelain strain insulators are admirably suited. They are 
largely used in guy wires by street railway and by electric 
power companies. Groups in series are used at dead ends 
to take the strain of and to insulate the line wires. The 
Westinghouse Form P-2 porcelain strain in sulators shown in 
the accompanying cut are made of a grade of porcelain said 

Porcelain Strain Insulators 

to be much superior to 
that ordinarily used for 
such appliances. The 
glaze is a dark brown, 
so the insulators do not 
readily attract attention 
in the air. Sharp cor­
ners that would be apt to 
chip have been avoided 

and the shape of the grooves is such that the wires lie naturally 
in them. The break-down voltage when the insulators are dry is 
about 20,000 volts for each of the three sizes. The approximate 
ultimate tensile strengths of the insulators, when wired up in 
guy wires, are respectively 14,000 lb., 16,000 lb. and 23,000 lb. 
Even if one of these insulators fai ls either because of excessive 
stress or through accident, the wires that it carries cannot drop 
because they are interlinked. Two of these insulators are 
often installed in series; then if one breaks the other provides 
insulation. 

----·•·•---
AIR-COOLED CHOKE COILS 

It is sometimes convenient to mount choke coils on ceilings 
so that the insulating coil supports hang pendent. At other 
times it is preferable to arrange them so that the coil rests on 
the supports, as shown in the accompanying cut of the new 
\Vestinghouse Dr coil. This coil can be mounted either way, 
because the insulating columns can be removed and inverted 

by taking out four bolts. 
An aluminum rod, bent 
into a helix of about 15 
in. diameter and contain­
ing about thirty turns, 
forms the coil proper. 
Bracing clamps are pro­
vided to give mechanical 
strength to the helix. 
The aluminum rod used 
is of sufficient diameter 
to carry 200 amp safely. 
Each coil is supported 
on two insulating col­
umns made up of por­
celain insulators, which, 
except for the end pieces 
are interchangeable. The 
number of insulators 
used in any column de­
pends on the voltage of 
the circuit in which the 
coil is to be used. 

T h e s e coils can be Air-Cooled Choke Coil 
mounted in any position 

convenient for the wiring on the floor, wall or ceiling. For 
floor mounting, the parts are arranged as illustrated, and for 
inverted mounting the insulator columns are inverted and the 
base is attached to the ceiling. The insulating columns are sup­
ported on substantial cast-iron blocks fixed on wooden bases. 
These choke coils are intended principally for the protection of 
transformers and should not be used for generators. Where 
greater reactance than is afforded by a single coil is desired 
for the higher voltage circuits, it is recommended that two or 
more coils be connected in series. 
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MOTOR TOWER WAGONS FOR THE UNION RAILWAY, 
NEW YORK 

The Union Railway, ~ ew York, X Y., is ope rating fo ur 
Packard 3-ton tower wagon t rucks for use in line repair work. 
The normal capacity o f the truck is 6000 lb. and the maximum 
speed is 12 m.p.h. The trucks are the standard Packard 3-ton 
chass is , equipped with special bodies, built by John McCardell, 
o f Trenton, :N'. J. The wh eel base of the truck is 12 ft. It 

One of Four Gasoline Tower Auto-Trucks for the Union 
Railway, New York 

has a fo ur-cyl ind er, water-cooled motor locat ed 111 front o f 
the driver's seat under the bonnet. The cylinders are .J_I_/2 -in. 
bore by 5½ -in. stroke, and :q brake-hp is developed at 650 
r.p. m. The distance from the ground to th e top of the fram e 
is 37 in . Each truck is equipped with a dry plate clutch, which 
operates without lubrication and, therefore, works equally well 
in both cold an d hot \\' eather. It has a delicate pos itive action 

a t all times. 
The regular brake s, operated by pedal, are on the ends of the 

countersh a ft, so that there is n o braking strain on th e tran s-

OP ElL\TI NG COST PER :'IIILE I!\" CENTS OF G.'..SO Li i\'E AUTO 
TRl'CKS, UN TON RAIL \V .-\ Y 

P ACL\RD 

Gasoli ne ............. . ..... . . 
Luluican ts ......... • ...... • .. 
Labor ............. • • ..... • .. . 

Tan . 
. i:1375 
.0133 
.1116 

Feb. 
.051-l 
.0133 
.2531 

Totals . . . . . . . . . . . . . . . . . . . .162 -l .317S 
COPPLE-GEAR. 

Gasoline .. ....... , . . . . . . . . . . . .052-l 
Lubricant . . . . . . . . . . . . . . . . . . . . .0133 
Labor . . . . . . . . . . . . . . . . . . . . . . • . .2729 

Totals .3386 

l\Iarch. 
.03 75 
.031 7 
.225-l 

.29-l6 

.0612 
.0133 
.27S3 

.352S 

·:CJ{\i 
.013 2 
.2860 

.3432 

mission or be\ el gea r s. T he emergency brakes are exp anding 
and operat e on drums on the rear wheels. The over-all length 
of th e body, not including the steps, is 12 ft. 3 in.; over-all 
length o f body, including step, 13 ft. 6 in. , and width of body 
inside th e running boards, 4 ft r in. The running boards are 
13 in. wide. The inside measurements of the lockers back 
of the tower are as fo llows: Length, 16 ft. 2 in. ; width, q in., 
and height. 14 in . Th e dimensions o f the tower when tele­
scoped are as follows: Base, 4 ft. 7 in. long; width, 4 ft. w ide; 
h eight, 8 ft. r in. high from the top of the chassis. The height 
of the tower when raised is q ft. 2 in. from the top of the 
chassis. The measurements o f the working platform are as 
follows: Length, 9 ft. 6 in. ; width, 4 ft., and sides, 22 in. 
high from floor; approximate weight, 16oo lb. 

In connection with the forego ing descri ption, James D. Kent, 
electrical engineer Union Railway Company, has supplied the 
accompanying table of mileage operating costs on the fou r 
Packard trucks and the single 40-hp Couple-gear truck now 
in service. The Packard trucks weigh 8500 lb. and the 
Couple-gear truck, ro,400 lb. light. The January figu res for 
the Packard truck can be disregarded in the comparison, as 

a ll labo r was not included smce this was the instruction period 
fo r the men. The Couple-gear costs for February and A pril, 
IQII, we re omitted because of high charges for str aight emer­
gency se nice, du e to the fact that the standby labor cost 
continu ed, although no m ileage could be recorded against it. 

----·•··----
GASOLINE MOTOR CAR FOR ALASKA 

The Alaska- ,'forthern Rail road, of Seward, A laska, which is 
now operat ing 71 miles of track, has recently purchased a 
gasoline motor ca r from FairLanks, Morse & Company, 
Chicago, Ill. T he principal dimensions of this car, which is 
shown in the accompanying illu stration, are as fo llows: Ex­
treme length oYer the pilot, 3-1- f t. 2 in. ; length oYer the 
vestibule, 32 ft.; length over the end panels, 26 ft. 3 in.; width, 
8 ft. 6 in. The seating capacity is thirty-five. The rear plat­
form is of the vest ibuled type with folding doors on each 
side and with drop windows. T he car is divided in two com­
partm ents, one for the engine room, baggage, etc, II ft. r in. 
long, and one fo r passengers exclusively, 15 ft. 2 in. long. 
Th e passenge r compartment has reYersible rattan covered seats 
for tw enty-three passengers, drop windows and double-sliding 
doors at the rear. The engine room is separated from the 
passenge r compartment by a partition with a swing door. It 
has baggage doors at each side. T his compartment also has 
folding seats for passengers. Th e body is mounted on a 
single truck of IO- ft. wheel base, furnished by the Taylor 
Truck Company. The ax les are of -1- in. diameter, 3¼ in. x 
6 in. at the j ournals. The wheels are cast iron of 30 in. diam­
ete r. The body is carried on full elliptic springs which are 
independent of the engine and transmission. 

The gaso line engine is of the water-cooled type with fo ur 
6 1/4 -in. x 7-in. cylinders. It is rated at 50 brake-hp. The 
transmi ss ion is o f the gear type. A ll gears are constantly in 
mesh and changes of speed are made by sliding jaw clutches. 
There are three speeds in each direction. The aYerage run­
nin g speed is 35 111.p.h. The transmission operates in con­
j uncti on with a master clutch of the disk type in the flywheel 
of the engine. The drive is accompli shed by means of two 
chains attached to the front ax le. A ll shafts run in roller 
hearings. T he several control levers fo r the operation of the 
engine, transmiss ion, brake and whi st le are located in the 
front end of the car. The transmission is controlled by a 

Gasoline Car for the Alaska-Northern Railroad 

single hand wheel wh ich shift s the jaw clutches and controls 
the master clutch through cams on a side shaft running 
parallel to the transmission. The speeds and the master clutch 
are so interlocked that there is no possibility of two speeds. 
being engaged at the same time. 

The car is equipped with straight air brakes and with a 
ratchet wheel for hand-braking. Other equipment includes an 
air whistle and foot gong at the front end, an acetylene head­
light and oil interio r lamps, and hot-water heating from a 
heater in the engine compartment. The weight of the car is. 
26,000 lb. 
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O-B THERMO BONDING PROCESS 

T he Ohio Brass Company has recently put on th e market a 
patented process o f soldering its standa rd all -wire compressed­
terminal rail bonds to the r ail s a fter the bonds ha\'e been 
attach ed to the r ail in the usual way. Th e additional tool 
equipments r equired are simpl e and low in cost and the opera­
tion can be performed by one man in a ve ry f ew minutes. I n 
fact, it has been possible to app ly bonds by thi s process on elec­
tri c r ailways which have a two-minute headway without delay­
ing the traffi c. 

The process consists in h eating the bond terminal aft er com-

A HEAVY BAND RIP SAW FOR ELECTRIC RAILWAY 
CAR SHOPS 

T he use of the band r ip saw as a substitute for the circul ar 
saw is increasing because o f the saYing on saw-kerf and the 
increase in efficiency and output. H ence the latest type of 
Land r ip saw, made liy the J. A , F ay & Egan Company. Cin­
cinnati , is of int erest. This saw is designed for doing any 
ki nd of r ipp ing in large and heavy tim bers. It will r ip with 
faci li ty any thickness from ¼ in. to 14 in. and 28 in, wide. 
Whi le it i~ adap ted fo r heavy wo rk, it is eq ually efficient for 
ripping the fi nest lumber into small st rip s, and it is here that 

Figs. 1, 2 and 3-Process of Thermo-Welding Rail Bonds 

pression a nd the adj acent web of the rail practically instanta­
neously, independent of cold or windy weather conditions, by 
a chemical r eaction. T he heat produced is so concent r ated that 
while the t erminal and the adjacent web are quickly brought to 
a soldering heat the ball of the rail remains so cool that the 
hand can be laid upon it while the soldering is being done so 
that no injury to the r ail or body o f the bond can possibly 
r esult. 

The solder enter s at C. F ig. 4, unde r the should er B of 
the t ermin al and fi rml y unites the entire shoul der to the web of 
the rail, forming a fi ll et at C and thus sealing the joint aga in st 
the entrance of moisture between the head of the bond and the 
web of the rail and uniting the compressed port ions o f the 
terminal t o the annul ar walls o f the hole in t he r ai l. In the 
section Fig. 4, A is the head of the bond, B is the ext ra con­
tact sur face gain ed by the process, C is the fi ll et of solder which 

Fig. 4-Section Showing Rail, Bond, Thermo-Cup, Etc. , 
Used in Thermo-Bonding Process 

seals the joint against moisture, D is the button head fo rmed 
by the compressor , E is the thermo cup in pos ition, F is the 
thermo compound, G is the ignition powder and H is the clamp 
which holds the cup in position. 

The manufacturers state that a number of trial inst all ations 
o f this process have been made with ve ry satis factory result s 
and that strong patents have been issued under which it s use 
is strictly limited to its appli cation to rail bonds furni shed by 
the Ohio Brass Company. 

the thin blade of the saw will be best appreciated. I n r ipping 
heaYy t imbers that are very long the manufac tu re r s recom­
mend the use o f a traveler on a track to in sure a straight cut. 

The table is -17 in. x -LS in. and has at the front a p lainly 
stamped ind ex. There are th ree dri ven feed roll s in the 
table. A cam lever r eleases, moves and clamps th e fence, ac­
complishing its adj ustment in th e quickest possibl e mann er. 
The wheels are _so in. in di ameter. T he wheel shaft s run in 
extra long bearings. Th e upper wheel is fi tted with an im-

:c 
~,~..,,.>--~, 

Heavy Band Rip Saw 

proved sensiti ve straining device. The feed consists of five 
8-in. feedi ng roll s. T he upper ro ll s are adjustable up and 
down instantly an d may be raised from the board, stopping 
the feed, or lifted quickly out o f the way for use as a hand­
feed rip saw, all being accompli shed by a single movement o f 
a long lever whi ch is convenien tly located for the operator. 
There are three speeds o f feed. This machine is usually 
furni shed with a 5-in. blade, 24¼ ft . long. T he dr iving pulley 
i~, 2-1-in. x 8-in. face, and should make 550 r.p.m. under r egul ar 
01:erating conditions. 
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LONDON LETTER 

(From Our Regular Correspondent) 

T he Brighton R ail way has completed the extension of its 
elec t r ified lin es to the Crysta l P a lace, and has opened th e 
lin e t o the public. T he electri fic at ion of the line from Vic­
to ria to L o ndon Bridge, by way of E ast Brix t on and Peck­
h am has been so successful tha t th e company has r egained 
t he ~a t ronage of th e p erson s tha t th ey had lost to t he t r am­
ways. Sim ila r hopes a r e entertain ed in r ega rd to t raffic t o 
Crystal Palace, w hich it has a lways been difficult to reach. 
l t took half a n hour t o m ake t he trip by steam, wh ereas t he 
t hroug h el ec tri c tra ins w ill cover the dis tance of nine m iles 
in about fifteen m inutes, and local tra ins in about twent y 
m inutes. T he work of constructio n wa s s ta rted about nine 
mon ths ago by R . W. Blackwell & Company, w ho constructed 
the fi r st sec tion two years ago. T he sing le-p hase sys tem is 
used the sam e as on the Victoria to London B ri dge sec t ion. 
T her e is, h owever, a diffe r en ce in th e rolling s tock. On the 
South London line t he m otor car s are equipped with fo ur 
motor s rated a t II5 hp fo r one hour, or 57 hp cont inu ously, 
w herea's th ose of th e Crysta l P a lace ext ension are equipp ed 
w ith fo ur m oto rs r at ed a t 175 hp fo r one h our, or roo hp 
co ntinuous ly. O n th e So uth L ondon line t he norma l t rain­
unit con sists of on e motor car and one t ra il er, w hereas on 
the Crys ta l Pa lace service two t ra il ers can be used fo r e~ch 
m ot or ca r. W hen t raffic is ve ry heavy two of these tram s 
can be united to make a tra in of two m otor car s and four 
tra il e rs. T he s ide-co rridor system in troduced on the South 
Lond on ro lling stock has not been used on account of t he 
res tric tions imposed by tun nels. T hirty new tra in s have 
bee n built for th is se rvice. T h e elec trical equipment was 
s upp li ed by t he A llgem eine E lektr ic itat s-Gesellschaft, Ber­
lin and th e mo tor coac hes a nd trail ers were bui lt by the 
M~tropoli tan Ama lga mated Railway Carriage & . Wagon 
Com pany, Birm ingham. P hilip Dawson, t he consultmg e lec­
t r ica l engi nee r t o t he Br ighton Ra ilway, design ed th e elec­
t ri ca l equi pme nt and it was completed under his pe r sonal 
supe rvis ion. Lord Bessborough p r esided at th e inaugura­
t ion ceremo ny, w hich was somewhat mo r e elaborate_ than 
usua l, owing to the fact that t he Festival of Empire at 
t he Crystal l 'alace was t o be opened by the King within a 
very few days. 

James Dalr ymple, general manager of t he Glasgow Cor­
por ation Tramways, has reported to the finance sub-com­
mittee on the experimen t which hi s department is making 
with two-s ta o-e tickets. These tickets were introduced to 
enable passe1~gers to trave l two ½ d. stages for ¾d., but in 
order t o avoid the necessity of farthings passenger s had 
to pay r ½ d. for the origina l ticket, which was retai~ed and 
later prese nted in payment of the second two-stage Journey 
on any part of t he system. T here has been a considerable 
reduction in t he numbe r of rd. fares, but many passengers 
who formerly bought ½ d. t ickets now us e the two-s tage 
tickets. The tickets have increased the number of passen­
o-e rs for short distances so that the increase in revenue from 
;he increased traffic has mor e t han counterbalanced any re­
duction in revenue caused by the decrease in the number of 
rd. passenge rs. Mr. Dalrymple has suggested that the ex­
periment should be continued for another year. 

The contract ors have completed the installation of th e 
overhead system through the center of Bournemouth, and 
the new system has been placed in operation. As already 
outlined in this column, the general manager hopes to make 
an annual saving of about £3,000 in operation by the change 
from the underground contact system. 

The annual meeting of the Municipa l T ramways Associa­
tion will be held at Glasgow on Sept. 27, 28 a nd 29, r9rr. 
An exhibition will be held in connection with the m eeting. 
Information in regard to th e meeting can be ob tained from 
James Dalrymple, general manager of the Glasgow Corpo­
ration Tramways, who is president of t he assoc ia tion. 

As an aid to the success of the Festival of E m pir e at th e 
Crystal Palace, a small electric railway has b een cons tructed 
111 the a-rounds by Dick, Kerr & Company fr om pl ans by 
A. T. S~ell, consulting engineer. T he line wi ll be know n as 
the "All-Red Route," and will run throug h scenery repre­
sentino- the industries and specia l fea tures of the various 
coloni;s, It will b e lighted at nig ht by ro,ooo incandesc ent 

lamps and e ighty arc lamps. The route comprises about 
r¼ miies-c of sing le track, is laid t o 3 ft. 6 in. gage with 45-lb. 
ra il s, and the tran smiss ion is effected by a third and fourth 
ra il. T he line is equ ipp ed with automatic signals and is 
divided into six t een sections. N ine tra ins have been pro­
v ided. T he mot or ca rs are equipped with Dick, Kerr & 
Company standa r d typ e of m otor controllers and appartus. 
Six stat ion s have been provided. They a re named respec­
tively South Africa or Pageant Sta tion, N ewfoundland, Can­
ada, A ustra lia a nd N ew Zealand. 

A. H . S tan ley, managing director of th e Metrop olitan Dis­
trict Ra ilway, var ious un de rg round r ailways a nd the London 
U nited Tramway s, has announced tha t an agreem ent has 
been provision ally a rrived a t be tween the London General 
Omnibus Company a nd t he va rious c ompanies which he 
repr ese n ts and wi th th e other tubes not controlled by the 
U nderground Railways by w hi ch transporta tion facilities 
in London will be improved. A sys tem of int erchangeable 
and through tickets w ill be inaug urated w hich w ill a fford 
t he pub lic consider ab le fre edom of trave l. A co mmittee 
composed of two r epr esenta tives of each of th e companies 
has bee n fo rm ed so t ha t it w ill soon be poss ible to secure 
in L ondon a t icket w hich will enabl e o ne to ride in an 
omnibu s, on a t ram and on on e of the underg round tubes. 
T hi s arra ngem ent w ill m ee t the threatened invasion of Lon­
do n by a no th er mot or omnibus company which announced 
tha t it int ended to o rga nize a company with a capital of 
£1,000,000 to put about rooo omnibuses of th e M iln es-Daimler 
type in ope ra tion. , 

T he Eas t L ondon Railway, w h ich has m or e than 5 miles 
of double track, a nd c onnects the L iver pool Street Station 
a nd New Cross, w ill be equipp ed with elec tricity in the 
near future. T he r a ilway is worked by a joint committee 
fo rmed of seve ral ra ilways, and was not electrified at the 
time th e Met rop olitan Railway a nd th e Metropolitan Dis­
trict R ailway wer e equipp ed wi th electr icity, and has lost 
a lar ge am ount of traffic on account of t he discontinuance of 
t hroug h tra ins. E le ctrification w ill make it possible to 
res ume a continuous se rvice b etween t he Metropolitan and 
D istr ict Ra ilway s. As a matt er of expediency the third-rail 
system wi ll b e a dopted, as the Metropolitan Railway and 
Dist rict Ra ilway a r e equipped with th e third rail. 

Horace F. Par shall, c ha irman of t he Central London R ail­
way, has stated th a t a det ermi ned effort is being made to 
improve t he air in th e Central L ondon tube. A t present 
la r o-e exhaust fans a r e used a t ce r ta in locali t ies, b ut other 
po;tions of t he tube still suffer fr om a c oncen t r ation of foul 
air. It is now proposed to pump in fres h a ir, m ixed with 
ozone from a special ozon e genera tor. The air w ill th en be 
filte red and s teri lized, and aga in enri ch ed a t t he plat fo rm 
level with m or e ozone. 

The Lon don County Counc il 's proposal to install electric 
tramways a long t he Edgwar e R oad from Ma rble Arch to 
Cricklewood is be ing opposed. T he t o ta l length of the 
proposed tramway is ab out 2½ miles , and the cost of con­
struct ion woul d b e £116,500. The widenings of t h e street, 
which are pr oposed, h owever, would entail an expenditure 
of £277,000. T he m a tte r has b een taken up by the Home 
Office which has issued a r eport stating t hat a d ead-end 
termi~us at Marble A r ch w ould be dangerous. M r . Fitz­
maurice, chief engineer of the Council, in cross-examination 
stated that he d id n ot agr ee with th e r epor t. He was a lso 
aske d whether t h e Counc il inten de d eventually to con tinue 
the tramway through Park Lane, and r eplied that he had 
not recommended any such exten sion, a lth oug h he had con­
sidered a scheme t o carry a tramway under Hyde P ark. It 
would appear tha t attempts are being made to dis­
countenance fu rther exten sions of electric tramways in Lon­
don, as mo tor omnibus es have become mu ch m ore popular 
within the last ye ar or two. Five years ago th e noise and 
smoke created by motor omnibuses in t he s tree ts of London 
was intolerab le. The mos t recent typ es of motor buses 
are operated sil ently, and emit p ra ctically n o smoke, and 
are fast rep lacing the old veh icles. 

Dundee Town Council has approved the penny-all-the-way 
tramway fare system, w hich involve s th e abolition of the 
workmen's fares and other p r eferentia l charges, and the 
making of all th e halfpenny stages a uniform length of about 
half a m il e, w ith a penny all the way to and from the 
Hig h Stree t of Dundee. 

A. C. S. 
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News ol Electric Railways 
Program of the Annual Convention of the A. I . E. E . 

The official program of the annual convention of t~e 
American Institu te of Electrical Engineers to be held m 
Chicago, Ill., June 26 to June 30, 19II, inclusive, has just 
been published by the Institute. The official headquarters 
w ill be at the Hotel S herman, corner Clark Street and 
Ra ndolph Str ee t, where the technical sessio ns will also be 
held. T he railway sessio n is to be held Wednesday morn­
in cr June 28 w hen th e fo ll owing papers will be presented:-

';';Some D;ta from th e Operation of the Electrifi ed Portion 
of the W es t J ersey & Seashore Railroad," by B. F. 
Wood. 

"Ana lysis of E lectrification," by W. S. Murray. 
"Soluti on to Problems in Sag and Spans," by W. L. R. 

Rob ert son. 
"Induction Machines for Heavy Single-Phase Motor 

Service," by E. F. W. A lexanderson. 
The sessions of the Institute wi ll meet in the following 

general order: 
MONDAY, J UNE 26. 

9.00 p. m., r ecep tion a nd dance, Hotel Sherman. 
TUESDAY, J UNE 27. 

ro.oo a. m., power station sess ion. 
2.30 p. m., visit to Western E lectric and Commonwealth 

Edison Companies' plants. 
8.30 p. m., electric lighting session. 

.WEDNESDAY, J UNE 28. 

10.00 p. m. , railway sess ion. 
2.30 p. m., indu strial power session. 
2.30 p . m ., t elegraphy and telephony session. 
Evening, boat excursio n on Lake Michigan. 

TH URSDAY, JU NE 29. 

ro.oo a. m., high tension transmiss ion session. 
2 .30 p. m., v isit to Indiana Steel Company's plant, Gary, 

Ind. 
8.30 p. m., conference of I n stitute officers and sections 

delegates. 
FRIDAY, J UNE 30. 

ro.oo a. m., educational session. 

Report On Public Service Commission of New York 

J ohn N. Carlisle, who conducted an inves ti ga tion of th e 
Public Service Commission of the Firs t District of New 
York, at the r eques t of Governor Dix, presented his fi ndin gs 
to the Governor on May 29, 191 r. He h as condemned the 
proposal fo r the consoli dati on of the two public service 
commi ssions and also the sugges tion for the re-estab li sh­
ment of a Rapid Transit Commissio n appointed by the mu­
nicipal authoriti es. He ha s expressed th e opinion th a t 
pub lic officia ls shou ld determine th e routes of new subways 
without consultin g t he companies that would presumably 
opera te them, and that ther eby th e delays caused by the 
present sys tem would be largely avoided. 

As to the suggested sub stitution of one State-wide com­
m ission fo r the present two commissions, Mr. Carli sle says: 

"In my judgment thi s should n ot be done. As all public 
servic e corporations now are required to submit any fran­
chi se procured by them for approval, to procure consent for 
the exe rcise of any rig ht s under any franchise , and to se­
cure approval before issuing any stocks or bonds or certifi­
ca tes of indebtedness for a longer per iod th an one year, 
the corporations subject to such control are enti tl ed to 
prompt ac tion upon appli cati ons of thi s character. 

" I thoroughly believe that consolidation of th e commis­
sion s would r esult in g r eat delay in the work intrusted to 
them, which would se ri ously affec t the cor poration s under 
their control, and wou ld b e detrimental to th e service which 
such corporations ar e r equired t o render to the public at 
large. The savin g in cost would be small." 

Passing on t o consider th e proposal to take the power 
of the old Rapid Tran sit Commission out of th e hands of 
th e Public Ser vice Commi ss ion and intrust it to a separate 
body, :rvir. Ca rli sle point s out that the present commission 

has on hand a comprehensive plan for bui ldin g new sub­
ways w hi ch it hop es soon to carry out. Ile say s: 

"An attempt at thi s tim e, wh en th e work ha s progress ed 
so far, to ch a nge th e p er sonnel of th e co mmi ss ion wou ld 
result in further delay in subway co nstru ction, a nd I do not 
believe would be tolera ted by the people of New York, w ho 
a r e so g r ea tly in nee d of addit ional faci lities." 

Mr. Carli sle devotes a good deal of space to th e transit 
problem in New York and co ns ide rs the criticisms over the 
de lay in determinin g n ew subway routes in th e li ght of 
hi story. In concluding hi s r eport he says: 

"The only fa ir criticism th a t can be laid again st the com­
mis sion in con nec tion with the delay is tha t after it had 
laid out th e trib orough route it was apparently willing 
to pos tp one action and ne gotiate fo r a change of route to 
suit t he deman ds of propose d operator s." 

Clevela~d Railway Requested to Reduce Fare 

G. M. Dahl, street railway commissioner of Cleveland, 
Ohio, sent a communication to the Clevela nd Railway on 
May 23, 19II, in w hich it was stated that the amount in the 
interest fund exceeds the required $500,000 by $200,000 and 
that under th e conditions of th e Tayler g r ant the fare 
must be reduced to the next lower point in the sliding scale, 
w hi ch would be straight 3 cent s, with a penny for transfers, 
to be rebated when the transfer s are presented. This would 
do away with the charge for the transfer, the payment be­
in g req uired by the conductors g ivin g t he transfer s m erely 
to p revent fr aud. It is calculated that to elimin a te th e 
charge for the transfer would cost the company about 
$40,000 a month, or $480,000 a year. Should the lower fare 
be in stalled, it would under the ordinance have to remain 
until a deficit of $200,000 under the required $500,000 was 
shown, when the fare would increase automatically to the 
charge n ow made. Mr. Dahl argues that the increase in 
patronage wi ll off-set the loss caused by doing away with 
the transfer charge. 

On April 30, 19n, a surplus of $174,170.80 existed in ' the 
interest fund, with an even distribution of the interest 
charges over twelve months, but under the method of 
making the charges laid down in the ordinance, Mr. Dahl 
estimates that the amount on that date was $214,898. This, 
of course, brings it up to the amount named in the fran­
chi se, when a r eduction fare is to take place automatically. 
Mr. Dahl' s letter to the company follows: 

"According to the books of your company, there was a 
surplu s in the interest fund on April 30, 1911, over and 
above the original $500,000 of $174,170.80, without figuring 
the accrued proportional payments to be deducted when 
estimating the amount in the interest fund, in accordance 
with the last paragraph of Section 23 of your franchise. 
Accordin g to our figures, the surplus in the interest fund 
at the same time, wi thout so deducting accrued propor­
tional payments, was in excess of the amount shown o n 
your books. however, in accordance with the surplus as 
set up on your books and dedu cting accrued proportional 
payments, as specified in the ordinance, viz., 7 per cent 
for January, 6 per cent for February, 7 per cent for March 
and 8 per cen t for April, the r e was, on April 30, more than 
$200,000 surplus in the interest fund in excess of t he original 
$500,000. 

"In accordance with Section 23 of the ordinance, when­
ever the balance in the intere st fund, less proportionate ac­
crued payments to be made therefrom, shall be more than 
$500,000 by the amount of $200,000, the rate of fare shall 
be lowered to the next lower ra te on the scale provided in 
Section 22, which is 3 cents cash fare and I cent for a 
transfer and I cent rebate. . 

"In accordance, therefore, with the ordinance, you are 
hereby requested to at once install that rate of fare." 

A public meeting of the Council stre et railway committee 
was held on May 25, I9II, but the subject of doing away 
with the tran sfer charge was not mentioned, the reply of 
the company not having been submitted at the time. It is 
intimated that the company will contend that instead of a 
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surplus existing it is laboring under a deficit of mor e than 
$350,000, aris ing from the requirement s of operation and 
maintenance. 

Attorney Andrew Squire, acting for the co mpany, op­
posed the proposed am endm ent to th e Tayler or dinance 
which would give t he city the right to control improve­
ments to within S years of t h e expiration of the franchise. 
He said t hat city control for the fi rst te n years of th e li fe 
of the franchise was satisfactory, but t hat the company 
should have t his privi lege for th e last fiftee n year s. 

James R. Gar field, who served as a member of the 
Chamber of Commerce committee, argued against the ex­
tensio n of the 3-cent fa r e to suburbs a nne xed in th e futur e. 
He contended t hat it would endanger t he low fare for the 
enti re city. Attorney Squire stated that the company did 
not object to t he extensio n of thi s fare to the suburb s. 
Mr. Garfield also urged that some agreement should be 
had with the comany as to the manner of spe nding the 
$2,500,000 required by one of the proposed amendments. 
Atto rney Squire sa id that the company would fi nance th e 
r equirem ent by the sa le of bonds. 

Pennsylvania Fare Act Unconstitutional 

T he Supreme Court of Penn sylvania has declared that the 
act of the Legis la tur e to regul ate the m axi mum fares 
of s treet railways in second-class cities is special legisla­
ti on and uncon stitutional , and the Pittsburgh Railways can 
legally re sume double fares on its lines within the city 
li mits between midnight and S a. m. In presenting its fi nd­
ing the court sa id: 

''The right of th e city of Pitt sburgh under the con­
s( tution to im pose term s on th e defendant company, as a 
condition to granting it the privilege of constructing its 
railway within the City, is not involved in this case That is 
a constitutional right of which neither the Legislature nor 
the courts can deprive the municipality. The City may 
impose conditions as t o rate s of fare for permission to u se 
its streets, but it is not the exercise of such power or 
authority that is invoked here as a justi fica tion for attempt­
ing to r egulate the fares t o be charged by the defendant 
company in P itt sburg h. That que sti on, th erefore , does not 
enter int o th e case. Our conclusion is that the act of 1907 

does not r elate to th e exercise of the corporate power s, or 
to the cor porate officer s of citi es of th e second class, nor 
reg ulate the municipal affairs of such cities, and hence is 
not a subject for which cities may be clas sified. It follows 
that as the act applied t o certain street railways located in 
lrnt two of the ci ti es of th e State it is specia l and local legis­
lation a nd, therefore, uncon stitutional and void." 

The Appraisal of the Toledo Property 

At a conference between the city authoritie s of Toledo 
and the officials of the Toledo Railways & Light Company 
on May 25, 1911, A lbion E. Lan g, pre sident of the com­
pany, and Mayor Whitlock differed in regard to the course 
to be pursued in apprais ing the property. As previously 
stated the city has selected Prof. E. W. Bemis to act for 
it on a board of appraisal. It seem s that Mayor Whitlock 
decided to proceed without th e selection of a third expert 
by the two selected r espectively by the city and the com­
pany. His idea was that the negotiator s themselves could 
adjust such differences a s arose . To thi s Mr. Lang ob­
jected. He insisted upon the original plan of having an 
arbitor se lected or, if m or e sati sfactory to the city, a 
board of arbitration made up of experts, to settle differences 
between the two. He said that neither he nor Mayor 
W hitlock is competent to go into many questions that may 
arise and that only experts sh ould be employe d to con­
sider them. Mayor Whitlock repeated that he had been 
authorized by the City Council to name only one man for 
the apprai sal work and that he could not agr ee to the selec­
tion of a third by the two appraisers without further action 
upon the part of the Council. 

Mr . Lang felt that every step should be taken that would 
hasten the settlement. He believed that the Mayor's plan 
would result in a long-drawn-out discussion over points 
that could be settled by an arbitrator within a short time. 

On May 26 a resolution of the board of directors of the 
company was presented to Mayor Whitlock, supporting 

Mr. Lang and refusing to co-operate in the appraisement 
unl ess a third man was selected. The Mayor was assured 
that , if he de sired Prof. E.W. Bemis to proceed with an ap­
prai sal, all the books and records would be at his disposal 
a nd he would ue given any aid that the company was able 
to offe r. Mayor Whitlock decided to submit the matter to 
the Council b efore replying. 

F. T. Barcroft, D etroit, Mich., has been engaged to assist 
Prof. E. W. Bemis in appraising the property. He was 
considered for the place of chief appraiser. 

The Council committee on railroads and telegraphs has 
decid ed to take the ordinance giving the company the 
right to lay a double track on Huron Street. The com­
pany had already given notice that the grant will not be 
accepted unle ss it is allowed t o build certain side-tracks 
to it s property at Huron Street a nd Beach Street. Under­
lying th e refusal of th e committee to recommend the 
ordinance for passage is the fear that such an action might 
complicate th e fina l se ttlement of the fare que stion and the 
g ranting of a blanket ordinance, such a s is now under dis­
cuss ion. 

Chicago Subway Plans 

Th e committee o n local tran spo rta tion of t he Chicago 
City Coun cil has held a number of confe r ences and public 
hea rin gs r ecen t ly at w hich plans for th e constructio n of 
municipal subways were pr esented by their designers. On 
:\Iay 22. 191 l, Bion J. _\rnold, chief subway eng in eer of the 
city, described hi s latest plans. Briefly, they includ ed a 
t wo-level subway sys tem to be built section by seetion. 
The tota l cos t of the subways, acco rdin g to l\Ir. A rnold's 
p lans, was es tim ated to be $2 1,000.000, and would require 
five years for compl etion. Mr. Arnold r ecommended that 
t he ri ve r tunn els, which we re r ece n t ly completed fo r the 
Chicago Railways under t he g uidance of the Board of Su­
pen-i~ing E nginee r s, should not be inc lu ded in t he proposed 
~ubways, a lthoug h these tunn els have bee n provided with 
low-grade headings a r ranged for connection to subways. 
l\Ir. Arnold brought out the point that the city has 
decided to bui ld its own subways and has defined it s posi­
tion clearly with r egard to the u se of th e prese nt tunn els 
by th e surface lin es an d that joint u se of the tunn els by 
such transportation systems as ar e designated to operate 
th r oug h the new city subways and by the surfac e syste m 
now operat in g through the tunne ls, would undoubtedly bring 
about legal entang lements that it would be ver y desirable t o 
avo id . Summing up hi s plans fo r the subways Mr. A rnold 
-,aid he had con side red t hree fundamenta l principles-maxi­
mum capac ity, maximum extent and minimum cost. The 
plans do not includ e any g rade crossings. 

On l\lay 24, 1911, Geor ge W. J ac kson , of George W . 
Jackso n, Inc., whic h ha s do n e considerable und erground 
construction work in Chicago for th e city, for the Illinois 
Tunn el Company and other large corporations, desc ribed 
the subway sys t em proposed by him. He would build a 
group of single-level subway loop s under th e impo rtant 
-; tre ets of the downtown distri ct wi th inclines to the surface 
a t Chicago Avenue on th e north, Halsted Street on the 
wes t and Sixtee n th or Twenty-second Street on the south. 
l\Ir. J ack son would excavat e th e st re et from curb to curb 
and drive the lowe r half of the side subway walls as tunnel 
drift s, unde r ai r pr essur e, t hu s providing aga in st dama ge 
to buildings w hi ch han floating foundations. l\1r. J ackson 
r ecom m end ed that five n ew tunnels should be driven 
und er th e branch es of th e Chi cago River. His completed 
subway system would cost $2,600,000 per mile and would 
have 8 miles of bore, reaching from curb to curb, and 
proYide a fl oored pipe gallery S ft. high located directly 
above the cars. Provision for through-routing from one 
subway loop to another would be had by switches and inter­
lockings at the most important intersections. A foot-walk, 
which would serve as a platform, would be built through­
out th e length of each subway b ore in the downtown district. 

Association Meetings 

:dassachu se tt s Street Railway Association-Boston, Mass., 
Jun e 14. 

X ew E ngland Street Railway Club-Boston, M ass., 
Jun e 22. 
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Central E lec tric Accounting Conference-Springfield, 111., 
June IO. 

Central E lec tric Rai lway A ssoc iation-St. Jo seph, l\Iic h. , 
June 22. 

Street Railway Assoc iati on of th e State of New York­
Coope rstown, N . Y ., June 27 and 28. 

Am erica n Elec tri c Railway A ssociation- Atlantic City, 
N. J. , Oct. 9 t o 13. 

National Society for the Promotion of Engineering Edu­
cation.-Th e X a ti onal Society for the Prom ot ion of 1 ndu s­
trial Education will hold it s fift h annual meeting at Cin cin ­
nati, ·O hi o, Nov. 2, 3 and 4, 1911. One complet e session of 
the convention will b e devoted to a consideratio n of th e 
industrial training g iven in th e sc hools of Cincinnat i. 

Offices of Railway Appliances Association.-At the m eet­
ing of the exec uti ve committ ee of the Ra il way Applian ces 
Association, held in Chicago, Ill., on l\lay 23, 1911 , J ohn i\: . 
Reynolds, who ha s been secretary a nd trea surer fo r th e 
last nine yea r s, r es igned b o th positions, effective on Jun e 
30, 191 I. l\lr. H. eyno lcls was r e-e lec ted trea surer a nd Flruc e 
V. Crandall wa s elect ed secretary. 

Washington Water Power Company Improvements.-\V. 
A. White, chairma n of the finance committ ee of t h e \,Va sh­
ington \\Tater Power Company, Spokane, Vv'ash., ha s out­
lin ed as follow s work to be undertaken by th e company at 
Spokan e: Large a m ount s of m oney have been provided to 
develop the la rge power s tation at Long Lake and the 
Spokane & Long Lake Railway, and to complete the Little 
Fall s plant , purchase additional ca r s and equipment, extend 
the local distributing line s wit hin the c ity, in stall s torage 
batteries. exte nd the underground co nduit sy st em and com­
plete th e tran smiss ion lin e from Post Fa ll s t o Newport. 

Newark & Marion Railway to Operate by Steam.-T he 
Ne wark & :'.\Ia ri on Rai lway, Newark, N. Y., which oper ates 
IO miles of standard-gage lin e between Newark and 
l\larion. X. Y., wi ll sub stitut e oil for coal as fu el in th e 
locomo tiv es now in u se o n the road. Steam was adopted 
temp or arily as motiv e power for the road, it b ein g in­
tended fi nally to operate the line by elec tricity. The resi­
dent s of th e district throu g h which the road operates ap­
pealed to the Public Service Commission of the Second Di s­
trict of New York to orde r the company to sub stitute elec­
tricity for s team as m ot ive power and the decision t o sub sti ­
tute oil for coal as fuel in locomotives wa s based on the 
findings of th e commi ss ion. 

Additional Time Denied in Which to Comply With Com­
mission's Order.-T he New Yor k & Q u een s County Ra il­
way h as been served with an order denying it s application 
for an ext en sion of tim e in w hi ch t o complete certain 
double-tracking work on it s Flushing-Jamaica line, o rdered 
by the Public Service Commission of the First District of 
New Y ork in 1909. T h e original order called for the com­
pletion of this work by June l, 1910, but , owing t o th e de­
lay incident to the company's application to the Board of 
Estimate and Apportion m ent for a franchise for the n ew 
tracks, the commi ss ion from time to time extended this 
limitation to June 1, 1911. Recently the company m ade 
applicat ion fo r a further ex ten sion of s ix m onth s in which 
t o complete the work ordered to be clone by the Public Senice 
Commiss ion. 

Right of County Commissioners to Fix Franchise Terms 
in Georgia.-The rig ht o f the Fulton County board of co m­
mi ss ioners t o g rant a 15-year franchise to the Georgia Rail­
way & Electric Company, At lanta, Ga., for the proposed 
Buckhead exte n sion, on wl1ich the maximum fare of 5 cent s 
from the city lin e t o th e end of the extension was fixed, 
ha s been denied by the Georgia Ra il road Com mi ssion. In 
concludin g it s decision the Rai lroad Commis sion sa id: 
"The commission, t herefor e. declines to approve the grant 
to th e Georgia Railway & E lectric Company by t h e com­
miss ioners of r oa ds and revenu es of F ulton County, in so 
far as it r elat es t o or proposes t o fix or regulate fare s to be 
charged by sa id corporation for tran sportation of pa-; se ng-er s 
over the proposed exten sion or any part th ereof. Upon 
pro p er applicat ion to thi s commiss ion, it will hear evidence 
as to what is a rea sonable and ju st charge fo r the tran spor­
tation of pa ssen ger s over the proposed extensi o n. and w ill 
pre scribe such a rate subject to revi sion or change und er 
term s of th e law." 

LEGISLATION AFFECTING ELECTRIC RAILWAYS 
MASSACHUSETTS 

The bill regulatin g the hour s of labor of s treet railway 
employees (House 204) was killed in th e Se n ate, a nd a 
motion to recon sider was lost. This bill sp ecified th at a 
day' s w ork for a ll condu ctors, guard s, drivers a nd motor­
men sh ould n o t 1.'.Xceed nine hours, and should be arranged 
to be performed in no t more than eleven consecut ive h ours. 
H ou se Bill 1479, t o provide sca t s for motormen in th e car s 
of stre et and e levated railways, ha s received a r eport of no 
legis lati on nec essary by th e committ ee on ~treet railways. 
Th e Senate a n d House have accepted the report. A bill 
r e la tive t o an in vest iga ti on of transit conditi ons on t h e 
Bo;c,ton E levated H.ai lway ha s been r ead in the Se nate. The 
H enebery bill t o limit the terms of franchi ses to be granted 
by municipal authoritie s t o s tree t railways for the carriage 
of fr eig ht and express matter has been killed in the Senate 
fo r th e third successive year. A bi ll h as been reported by 
th e co mmittee s on r a ilroads a nd metropolitan affa ir s, s itting 
j o int ly, in favor of th e Boston & East ern E lectric Railroad 
r eceiving a certificate of publi c conve nien ce a n d n ecessity. 
The bill provides for th e deposit o f a sub stanti al bond by 
the company as an evidence of it s good faith, and requires 
the Railroad Commission a nd Bost on Tran sit Commiss ion 
to proceed in relation to th e company's plans in the same 
man ner as th oug h th e ce rti ficate had bee n grant ed by the 
Railroad Commission. The sam e committ ees have vo ted to 
r eport a redraft of the Matthews resolve on behalf of the 
ele ct rificati on of s t eam railroads a t Bosto n. T h e railroads 
are to file plan s and specifications with the comm iss ion by 
S ept. 1, r9 r2. 

P EX?\SYL V A~ I A. 
T h e Ge neral Assembly of P enn sylvania adjourned sine die 

at n oon on :i\Iay 25, 191 l, without enacting Governor Tener's 
principal pre-election promi se to create a public utiliti es 
commission possess ing rate-m aking and rate-enforci ng pow­
er s. The bill, which was drawn by Attorney-General Bell, 
and present ed to the L egislatu r e by Representative Alte r , 
passed the H ouse by a vote of 1786 t o l l, but was defeated 
in the Sen ate on second reading by a vote of 29 to 17. Sen­
ator Tu st in contended that a m easure t o regulate t wenty­
nin e different cla sses of corporations should be co n side red 
by a commi ss ion fo r at lea st two years b efor e be in g enacted, 
and that th e judiciary sp ec ial commit tee of the Se nate h ad 
n o t had tim e pr operly t o consider the bill. Th e Se nate also 
defeated a r esoluti qn t o provide fo r a com mi ssion of five, 
t o b e appointed by th e executive, and turn th e bill over to 
t h e revenue commi ss ion. On the closing day of th e session 
Govern o r T en er announced that he would not call a n extra 
session fo r the r eason that "to do so would be futile with 
th e Senate as now constituted." He does n ot agree with 
th ose Senators who cont ended that the bill was too drastic, 
and s tates t h at h e h ad informed the Senate of hi s willin g­
ness t o have minor corporations el iminated fr om th e pro­
vision s of the m easure. The Governor concludes his state­
ment with these w ords: '·At the convening of th e new As­
s r rnbly in 1913 I sh all aga in have introduced a bill sub stan­
ti ally as drawn by the A tt orney-Gen eral. This w ill affo rd 
the members o f each body ampl e time to consider the bill 
a nd to a m end it as above indicat ed, or oth erwis e. so as to 
bring this commonwealth abreast of our s ister States in 
th is respect." 

Th e Dunn employers ' liabili ty bill, w hich passed the Hou se 
by a vote of 112 t o 53, and had been indorsed by th e admin­
istra ti on, was defeated in the Senate. Th e E hrhart full-c rew 
bill. w hic h µassed b o th branches, is in the hands of t h e 
Govern o r. w h o is a llowed thirty days in which to di spo,-,e of 
the bills before him . Thi s bill provides fo r an ;i,d cl itional 
m ember upon th e crew of each passenger, freight. mail o r 
express train. The mea sure to make it a mi sdemeanor to 
use a s tre et rai lway tran sfe r issu ed t o a n ot her pe r so n was 
passed by b o th houses. It provides a penalty of $_:; fine. 
1\f easures defeated includ ed th e fo ll owi ng: Providi11 9· that 
land taken throu gh em in ent dom ain laws be surrend ered 
within thirty clay~; g rantin g p ermi ss ion to the Va ll ey Forge 
Park Com mi ssion t o m ake fr anchi se awards to railw ay co111-
1•;i n ies; r eq uirin g elect ri c rail ways t o eq uip cars on ~uht1rh;111 
lines wi th toilet fac iliti es: r equi rin g tr o lley t r acks to be r e-
111 0,·ed from side to center of hi ghways in vi ll ages upon 
pet it io n of r esidents. 
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Financial and Corporate 
New York Stock and Money Markets 

l\1ay 29, r9 rr. 
Bu siness o n t h e N ew Y o rk E x cha n g e has dwindled, but 

optimi sm pr evail s, b ase d on t h e m a intenan ce of th e hi gh er 
pric e levels r each ed dur ing the fl u rry a n d up on t h e streng th 
of t h e bon d m arket . T h e m on ey market is s ti ll easy a n d 
r a t es are low. Quo ta tion s t o-day wer e: Cal l, 2¼@'2½ p er 
cent ; nin et y days , 2¾'@3 p er cent. 

Other Markets 
T rading in P hiladelp hia h a s b een li gh t durin g th e w eek . 

D em a nd for R a pid T r an sit sh ar es fo ll owed fa ilure of t h e 
s trike m ovem ent an d slig ht fluctuati on s w ere r egistered in 
Union T r action . Sto cks w ere not influen ced by rum or s of 
n ew obstacles in the r eorgani zation plan of th e P hiladelphia 
Rapid Transit Company. 

B os ton m arket s have exp eri ence d mild ac tivity, a nd fi rm­
n ess rul ed th ro ug ho ut t h e li s t . 

T he Ba ltim ore m a rk et has been qui et a nd pri ces steady . 
Income bo nd s of th e U nited Railways of Ba ltimor e eased 
somew hat , in co n sequ en ce of th e annou ncem ent t h a t p ay­
ment of J u n e interes t is to be in cash. 

Chicago tra ding h as been lig h t in vo lum e and pr ices ar~ 
we ll m a int a in ed. E levate d R ailway shar es ad va n ced a poi n t 
o r so and s h ow th e in fl u en ce of t h e m erger in t h e tra nsac­
t ion s. 

Quo tat io n s nf t rarti on and manufac turi:.z secur ities as 
comp a red w it h last week fo ll ow: ~ 

l\fav 22. 
Ame rica n Li gh t & Trac ti on Company (common) ..... a29.2 
American Li ght & Traction Company (preferreJ) ..... al07 
American Rail ways Company ........................ a44½ 
Aurora, El ii in & Chicago lfailroad (common) ........ a40 
A u rora, Elgin & Chicago R ailroad (preferred) ........ a86 
Bo,tcn EI,,vated Rail \\' ay ........................... a:128 
Boston Snburban Electric Companies (common) ..... alS 
Boston Suburban Electric Companies (preferred) ...... a75 
Bost on & \\" orcester Electric Companies (common).... 10 
Boston & \ Vo~cester ~lectric Comp1.nies (preferred) .. a49 ½ 
B rooklyn Rapid Transit Comr•any.................... 80 ¾ 
Brooklyn Rapid Tran si t ComJ-'any, 1st r ef. cunv. 4s.. 86¼ 
Capital T r action Company, Washington .............. 128 
Ch icago City Railway ....... . .... . .................. 188 
Chicago & Oak Pc1rk Elevated Railroad (common).... 2 
Chicago & Oak Park Elevated Railroad (preferred).. . 6 
Chicago R ailways, ptcptg., ctf. 1 .................... a85 
Ch icago R ail ways, pt<::ptg., ctf 2 ................... a22 ½ 
C hi cago R ailways, ptcptg. , ctf. 3....... . . . . . . . . . . . . a9 
Chicago R ail ways, ptcptg-., ctf. 4. . . . . . . . . . . . . . . . . . . . aS ½ 
Cin cinnat i Street Railway .......•. . ............... *131 
Clevel:rnd R.silway ............................... . . a98 
Columbus R ailway (common) ...................... *96 
Colnrnbus Railway (prefe rred) ..................... al00 ½ 
Consolid11ted T raction of New Jer~ey .............. . a77 
Consol idated Traction of N. J., 5 per cent b onds .... al OS 
Dayton Stree t Railwav (common) ................. *30 
Dayton Street R ailwa:v (preferi'ed) ................ *100 
Detroi t United R ailway........................... . 72 
General Electric Company. . . . . . . . . . . . . . . . . . . . . . . . . 160 ½ 
Georgia R ailway & Elec tric Company (comm on) ...... 136 
Geor'<ia Ra iln-a v & Elect1ic Comoany (prefrrred).... 95 
I n terborough Metropolitan Company (common) . ..... 18¼ 
Intci·borough Metropol itan Company (p refe rred)..... 53 
I nterborongh l\Ietropol itan Company (4 ½s). ... .. .... 79 1/2 
Kansas City Railway & L ight Company (common) .... a19 
K ansas City R ailway & Light Com pany (preferred) .. a25 
M anhattan Railway ........... . .. ............... . . 137 ½ 
l\Ias<achusetts Electric Companies (common) ........ . a20 )i 
l\ fa ~.sachusetts Electric Companies (preferred) ....... a89¼ 
Met ropolitan \Vest Side. Chi ca,rn (common)......... 24 
l\I etropolitan W est Sid e, Chicago (preferred) ........ a71 
Metropolitan Street R ai lway, New York ............. * 15 
M il waukee Electric Railwav & Lidlt (preferred) ...... *110 
North American Company· ...... ~..... . ............. 76 
Northern Ohio Li ght & Tracti on Company......... . 46 
Northwestern El evated Railroad (common)......... . 27 
Northwestern Elevated Railroad (preferred).... . ... 67 
P r ihdelphia Company, Pittsburgh (common) .. . ... . .. a5 7 ¼ 
Ph iladelphia Company, Pittslrnrgh (preferred) ........ a43¾ 
Philadelphia R apid Transit Company ........ ... . .... . a 18 ¼ 
P hihdelohia Traction Compan y ............... . ...... a83 ½ 
Publi c S e r vice Corporation , 5% col. notes (1913) ... al0l 
Publi c Ser v ice Corporati on , ctfs . . ....... .. ....... .. a 107 
S eattle E iectric Company (common) .. . ........... .. a 108 '/, 
~eattle E lectric Company (preferred) . ....... . ..... .. a l00½ 
Sont h S ide E]Pnted Rai l road (Chicago) ....... . . ... a 75 
T hi rd Aven ue R ai lroad, New York......... .. . ...... 12¾ 
T oledo R ail ways & Light Company.... . . . . . . . . . . . . . . a8 
T win Ci ty R ap id Tran sit, Minneapoli s (common ) .... all0 
Uni on T raction Com pan v. P hiladelphi a ...... . ... .... a46½ 
United R vs. & Electric Company, Baltimore .. . ... .... a 18 1/, 

Un ited R ys. I n v. Co. (common)........... ... . .... 41 ½ 
Un ited R ys. I nv. Co. (preferred).... . . . . . . . . . . . . . 72 
W ashingt on R y. & E lec tric Company (com tnon) ...• a 34 ¼ 
\ Vashin ~ton R y. & El ectric Comp:my ( prefer red) .... a90 
\ Vest E n d Stree t R a il way, Boston ( comm on) . .. . ... a91 
\Vest E n d Street R ailway, B ost on (preferred) ... . . a103½ 
·w estinghouse Elec. & M fr. Co. .... ... . ... ... ... .. . 74 
·westi n ~house E lec. & M f g. Co. (1st pref.) ... . .... 11 7 

a Asked. *L a st sale. 
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ANNUAL REPORTS 

Illinois Traction Company. 

Ea rn ings and exp enses fo r the las t two years com pare a s 
fo llow s : 

G ross earn in gs. 19 10. 
I nte r urban ..... .. ......•.. . •. ..•••.•.....••. $2,304,945 
Local st reet r a il way . . . . . . . . . . . . . . • . . • . • . . . . . . . 2, 027,206 
Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . • 35 7,3 15 
El ectri c ligh t and power .... . ..•.•••........... 1,32 7,609 
Stearn heatin g .. .. . . ..... ...................... 174,822 
Mi scellan eou s . . . • . . . . . . . . . . . . . . . . • • . . • . . . . • . . . 26, 140 

T otal gross earnings ... . . ....................•.•.. $6,2 18,037 

Opera ting expen ses . . .. ......................... $3,441, 100 
General an d overh ead expen se .... . . . . . . . . . . . . . . 58,596 
T axes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165,932 

T otal operating expen ses . .. .•.... • ................ $3,665,628 

Net earnin gs . . .. ..... . ... .. .•. . . .........•....... $2,5 52,409 

Net earnings, 19 10 an d 1909 . . . . .................. $2,552,409 
L ess net earn ings o f Des M oines an d T opek a prop-

ert ies prior to pu rchase . . . .. . . . . .. . . . . . . . . . . . . 54 , 182 

Total n et r evenue of Ill inois T ract ion Compa ny .• .. $2 ,498,22 7 

1909. 
$1, 980,778 

1,754,893 
293 ,0 72 

1,161,128 
166 ,000 

7,512 

$5 ,363 ,38 3 

$2 ,874,340 
43,15 0 

146,001 

$3,063,491 

$2,299,892 

$2,299,892 

372,628 

$1,927,264 

H . E . Chub buck, v ice-presid ent executive, says in his r e­
port t o t h e pr es id ent a n d di rec t or s : 

"T h e y ea r 19 10 m a rks in th e hi st ory of th e I ll inois Trac­
tion Company t h e compl eti on of its m os t imp or tan t unde r­
tak ings, w hich h ave been under con st ruction dur in g t h e p ast 
three years . O n Nov. ro th e m agni fi cent br idg e acr oss t he 
M iss iss ippi R iver at S t . Louis was t hrown open to t h e pub lic. 
T h e terminal fa cilit ies in S t . Louis w er e su ffic iently com­
ple t ed t o a ll ow th e op erati on of th e interurban cars dir ectly 
into t h e hea rt o f the city, a nd local se rv ice b et we en St . 
Louis and t h e Tri-Cit ies over t h e bri dge was es ta bli sh ed. 

"The Granite City, th e Edwa rd sville, the Spring field a n d 
t h e D ecatur b elts h ave b een eith er com pleted in w hole or 
rn fa r advan ced th a t ve r y little w o rk is left to be do n e in 
r9rr. T h ese b elt lin es w ill enable t h e tra n sp ortation of 
heavy through fr eig ht t o a nd fr om t h e ex ten siv e freig ht 
te r mi na ls in St. L oui s fo r w hi ch provis ion h as b een made­
somethin g w hich h as n o t been attempt ed on th e sa m e scale 
by a ny ot h er el ectri cally o perated ra il road, a n d w hich w ill 
re sult, it i s anti cipa ted. in a h eavy increase in t h e vo lume 
a n d ratio o f fr eig h t t r affic with a co rresp onding increase in 
t h e com pa ny's r evenue. 

"I n th e latter p ar t o f th e y ea r the r e w a s delivered t o t h e 
company a lar ge amount of n ew equ ipm ent fo r passeng er 
and fre ight se rv ice . T h e b en efit de rived from chang ing t h e 
lines from P eoria to B loomin g ton a n d fr om Mackinaw 
Jun ctio n t o Sprin gfield fr om a lterna tin g t o direct-cur r en t 
propul sion was marked, and justifie d thi s ch a ng e in t h e op­
eratio n of t h e property. 

"Ext en sive b e tter ments h ave be en m a de in buil d in gs­
new subs t ation s, n ew de p o t s and add itiona l fre ight fac ili ties 
hav ing been prov ided. T h e t ermin a l p ower s t ation at Ve n ­
ice-typical of th e m o st advanced p owe r plant con st ruction 
-has been comp let ed. 

"Impr ovem en t s and addition s to the D ecatur shops have 
been com plet ed and six a dvan ced t yp e locom otives of our 
own design h ave b een bu il t in th ese sh ops. We are n ow 
prepared to make r epair s- h eavy a s w ell a s lig h t-and I<' 
construc t a lim ited n umb er of t he different kinds of car s 
wh ich a r e used by u s. 

"Refer ri n g to t h e r eport of 19 0 9, th e es t ab lishm ent of the 
\Vestern Illin ois Accid ent Association h as been effective in 
protecting t h e op era tin g accounts, a s th e seri ou s collision 
nea r Staun ton fou nd th e accid ent fund with $86,ooo in cash 
availab le. The a ss ociati on will t ak e car e o f thi s accident in 
a ddition to t h e m in or cla im s upon it without resort ing t o 
t he n ecessity of making any d ir ect ch a rge again st ope ra tin g, 
rn t ha t it is n ot a n t icip a t ed t hat operating accounts w ill b e 
d irectly affected by th e accident. T h e mem b er ship of th e 
Western Illin ois Accident A ssociation com p rises th e oper­
ating co m pani es w hich are con tro ll ed by th e I llin o is Trac­
ti on Com pany, a n d a lso the oper atin g com pan ies w hich are 
controll ed by th e Weste rn Ra ilways & L ight Co m pany, 
which is a co rp o r a tion, or g a ni zed unde r t h e laws of M aine, 
con trollin g s tr eet and interurban r a ilway, electric and gas 
properties in Illinois. These com panies contribute each 
month a percentage of th eir resp ect ive gross earnings to :-. 
gen eral fun d, from w h ich d isb ursements are made within 
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the limitati on s prescr ibed by t h e associa ti on co n tract. T he 
contribution s to the fund a re charged again st the operating 
accounts of th e pa rti cipating compa nies. 

"In th e last quarter of the yea r an improved program 
of signal protection was deve loped and co ntracts were en­
tered into w ith t he U ni on Switc h & S ignal Company for au­
tomatic b lock s ig na ls of m ost m odern deve lopment and de­
sign, a nd w ith th e B la ke Signal Com pa ny fo r th e r ebuildin g 
of the signals previously in o perat ion an d the purcha se of a 
large number of n ew one s. T hi s s ig na l work was well 
start ed at th e close of t he year. 

"New co ntracts have been entered into with the train­
men, effective Dec. 1, for a period of three yea r s, covering 
both th e interurban lines and t he St. Loui s electric terminal 
service b etwee n St. L oui s and th e Tri-Cities. These con­
tract s in sure a co ntinu a tion of th e pleasant relation s exist­
ing between the employees of th e interurban lin es and the 
manageme nt. 

"Sleeping ca r se r vice estab li shed last Ap ril betwee n Peo~ 
ria and S t. Loui s has been successfully and profitably oper­
ated. Two more of the se specially desig n ed sleepers h ave 
been ordered, but wi ll n ot be compl et ecl a nd delivered be­
for e th e close of the year. 

"This year has seen t h e bui lding and completi on by farm­
ers' eleva tor associations of eigh t elevator s located on the 
right-of-way of the I llin ois Traction lin es. Thi s is the 
nucl eu s of what w ill be in th e future a n ex t en sive g rain 
frei g ht business. 

"To the publi c utilitie s con tro ll ed by th e Illin ois Traction 
Com pany have been added during the past yea r th ose of the 
Topeka Railway and t h e T opeka Edison Companies oper­
atin g the street railway and h ea ting and li ghtin g systems, 
resp ect ively, in Topeka, Kan., a city of 43,684 inhabitants. 
The Topeka Railway operates 30 m odernly equip ped cars, 
about half being of double truck pay-as-you-enter typ e. 
The property comprises about 30 mil es of track with 
strictly modern car houses a nd sh ops. The shops are 
equipp ed to do all necessary repair wo rk, a nd in addition 
can and do make a ll special work. T h e Topeka Ediso11 
Company does the lig h ti ng a nd steam h eati n g business of 
the city. Its brick and s t ee l constructed power h ou se and 
distributin g system are of the most advanced type. The in­
s ta llation of a storage battery, whi ch t akes the fluctuati on s 
due to stre et ca r load, is only one of th e econ omi es affect­
ing th e low cost of operat ion of this plant. Bo th the T o­
peka R a ilway and the Topeka Edison Company operat e un ­
der very favo rab le franchises. T h ese properties h ave fu lly 
justified th eir acquisit ion." 

Durin g th e last year $904,046 o r 14.6 per cen t of gross 
ea rnin gs, was expe nded for maintenance, r e n ewals a nd bet­
terment s. 

Albany Southern Railroad 

During the twelve and one-half month s ended Sept. 30, 
r9 ro, th e results of operations were as follow s : 
Ean,ings : 

Railway .................................................. $321,345 
Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2,852 
Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 42,540 
Miscellaneous . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,325 

Total gross earnings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . $480,062 
T otal opera tin g expenses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 282,267 

Net earnings ...... ............. ............................• $197,795 

Taxes . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $26,562 
Inter est on bonds, rentals and amortization. . . . . . . . . . . . . . . . . . . . 68,064 

Surplus 

R. A. C. Smith, the pres ident , says in part: 

$94,626 

$103,168 

"Almost immediat ely after th e or ga ni zation of your com­
pany, J. G. White & Company, Inc ., New Y ork, N. Y. , wer e 
engaged as oper at ing managers and en g in ee rs to supervi se 
and direc t the co nstruct ion work and the operation of your 
company's properties. 

"As you are aware, the plan of o rganization of your com­
pany was submitted in great detail to the Public Service 
Commission of the State of New York, and was approved 
by that commi ssion, which further g ranted it s consent to 
the issue of $r,250,ooo first mortgage bonds out of a total 

authorized issue of $1,500,000. Of the se bonds $765,000 
were sold a nd the proceeds th ereof used to purchase the 
A lbany a nd Greenbush bridge, a modern doub le-deck struc­
ture conn ec ting the cities of Albany and Rensselaer, and 
over which th e cars of your company have entrance intu 
t he city of Albany. 

"The remaining $485,000 of said $1,250,000 of bonds were 
£o ld and th e proceeds used in the building of a second 
track between Rensselaer and the company's amusemenc 
yark at Kinderhook Lake, involvin g the construction of 13 
miles of track with the necessary third-rail in stallation, and 
the relocation of the road at several point s, eliminating dan­
gerous curves. At the same time the exi sting track was 
placed in good cond ition and all construction work was 
completed promptly and at a cost considerably less than the 
est imates. The new track was placed in service July 4, 
1910. Improvements were also made at the power house 
resu lt ing in g r eater efficiency. 

"In addi tion to th e above betterments and improvements 
paid for from the proceeds of the sale of the above bonds, 
your directo rs have made oth er expenditures amounting to 
approximately $62,000. 

"As to the operation of your company, we beg to quo te 
from a report made to your directors by J. G. vVhite & 
Company, Inc., as fo ll ows: 

"'During the past year th e rolling equipment has nearly 
all been th or ou ghly overhauled, a nd the cost has been in­
cluded in the operating expenses. Active campaigns for 
new business in the electric a nd gas departments have been 
carried on with satisfactory r esults. The entire property 
bas been adequately maintained and is in good operating 
condition. Improveme nt s where necessary are being made 
with a view to g iving good and up-to-elate service under the 
most economical conditions possible. The relations of your 
company with the municipal authorities and the public gen­
erally, are, in our judgment, very satisfactory, and the rela­
tions betwee n the company and its employees are harmo­
nious; the employees are loyal to th e company, and their 
personnel is of hig h g rade.' 

"Your directors are considering a plan, and have ap­
pointed a committee to present a report to them on the 
same in the near future, by which the employees shall re­
ce ive recognition for faithful and cont inued service.'' 

Toledo, Railways & Light Company 

Operations du rin g the year ended Dec. JI, r9ro, resulted 
as follows: 
Gross income for the year ... ............... ........ .......... $2,985,382 
Operating expenses, including maintenance, renewals and de• 

preciation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,868,600 

Net income ............ ............................... .... $1,116,782 

Taxes ...................................................•. $111,954 
Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814,427 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $926,381 

Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $190,401 

A lbi on E. Lang. the president, says in part: 
"In additio n to having properl y mai nt ained the properties 

of the compa ny, $393,802 was spent for improvements and 
bettermens. 

"The compan y again wish es to express its appreciation 
for the continu ed con sideration shown by the committee 
rtpresenting the compan y's 4 per cent consolidated bonds, 
in permitting the compa ny to continue to expend it s nef 
earnin gs in improvements and betterments to its properties, 
notwith standing th e principal of these bonds became due 
on July 1, r909, and n o int erest ha s b een paid on them since 
July r, 1908. 

"Negotiation s between the city authorities and the com­
pany rela ti ve t o the st r ee t r a ilway franchises of the com­
pany were commenced la st spring. The auditors appointed 
by the city fo r s uch purpose have fi ni sh ed their examinat ion 
of the books and op eration s of the company and have made 
their report to th e city. A t the r equest of the city author­
ities we have ha d prepa red and furni sh ed them an inventory 
of the s tre et ra ilway properties of t h e company. The city 
authoriti es are n ow engaged in fo rmul ating the conditions 
des ired by the city t o be embraced in a new contract fixing 
the term s of th e company's s treet rai lway franchises." 
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Chicago Elevated Merger 

During t h e week w hi ch e nded on 1Iay 27. 19 11, the Blair 
interests submitted formal proposa ls t o th e director s of t he 
Metropolitan We s t Side Elevated Rai lway and the South 
Side Elevat ed Railroad for merging t h e elevated railways in 
Chi cago. The directo r s of the Me tropolitan West Side 
E levate d Company voted o n l\Iay 24, 191 r, to acc ept th e 
terms of purchase and to recommend t h em to t h e share­
h o lders, a nd t h e dir ec t o r s of the No rth weste rn E levated 
R ail road and the Chicago & Oak Park Elevated Rail road, 
both of w hich are controlled by the B lair int ere st s, also 
vote d to approve the m er ger . Th e di r ectors of the Sout h 
S ide Elevated Railroad a pproved the agre em ent on l\Iay 25. 

It was reported in Chi cago that the Chicago & Oak Park 
E leva t ed R ailroad, which is not ea rnin g t h e inte r es t o n the 
fi r st-m ortgage bond s, would possibly be placed in receinr­
ship in o rd er thac its fi nan cia l a ffa ir s mi g ht b e adjusted 
previous to the merger of thi s r oad. Rumor is current that 
the Commo nwea lth Ediso n Co mpa n y, or influential in­
terest s in it, will become a factor in the m e rger. The new 
Illin ois corp o rati on which w ill take ove r the roads will b e 
incorporated as the C h icago Elevated R a ilro ad Com pan y. 
It w ill lie ca pital ized as fo ll ows: Three-yea r 5 per ce n t 
note s, $30,000,000; preferre d 6 per ce nt cumulative s tock, 
$ 16,000,000: commo n st ock, $25,000,000. It i s estimated that 
the eco n o mi e s which w ill b e effected by th e merger will 
e nable t h e Chi cago E levated R ai lroad Company t o p ay 6 
per ce nt div idend s fr o m the da t e of acceptance of the term s 
of the merger, and that af t er meeting a ll obligatio n s. in ­
c ludin g dividends, on th e preferred stock about $350.000 
w ill r emain to be ap pli e d to t he common s tock. This is 
about r.---1 p er ce nt o n th e co mmon stock. 

Columbia E lect ri c St r eet R a ilway, Light & Power Com­
p any, Columbia, S. C.-The stoc kh old er s of th e Columbia 
Street R a ilway, Ligh t & Power Co mpa n y, o n J\Iay 15, 1911 , 
a uth orize d an increase in the stock o f the company as pr o­
posed and a lso a chan ge in the n a m e of the company t o 
t h e Columbi a Railway, Ga s & Electric Co mpa ny. Th er e 
h ave b een no ch ange s in the office r s of the company, bu t 
J. G. \Vhite and J. H. Pardee, of J. G. \ Vhi te & Co mp any. 
] nc .. N evv Yor k, N. Y ., and Fran kli n Q. Brown, of Red­
mond & Compan y, New Yor k. l\. Y .. ha Ye been elec t ed 
d irector s of t h e company. 

Columbus Railway & Light Company, Columbus, Ohio.­
A spe cia l meeting of the stockh o lder~ of th e Columbu s 
Ra ilway has bee n cailed fo r June 26, r9II , to a uthoriz e an 
increase o f $3,000,000 in capital t o be divided equally into 
preferred and commo n ~to ck, bringing t h e total authorized 
co mm on up t o $5.000,000 and the preferred up t o $4,500,000. 
The additional capita l i.;; t o be i~ su ed t o r e imburse th e 
Columbu s Railway & Light Company fo r expe nditures fo r 
impro\'ements and betterment s o n the Columbu s Railway. 
Under t h e terms of the lea~e to t h e Columbu s Railway & 
Lig ht Company t hat co mp any is to be reimbursed fo r p er­
manent improYements or equipment eith er by r epayment 
o r in cas h or by the securiti es o f the Colu m b u s Railway at 
par. Since the lease was made about $200,000 a year h as 
bee n expend ed in su ch improvements, for which the Colum­
b u s Rai lway & Light Company h a s received $1,483,080 in 
ca sh and s t o ck, leavin g a balance still due to the leasing 
company of $113,390. T h e add itional capital of Columbu s 
Railway will provide for payments fo r improve ment s for 
some years to come. 

Kansas City Railway & Light Company, Kansas City, Mo. 
- Robert J. Dunham. ch a irm a n of th e board o f di r ec t o r s 
o f t h e K a nsas City Railway & Light Com pan y, h as supple­
m ented a s foll ows th e statement in r ega rd to t he p ass ing 
o f t he quart erly d ivid end due on th e co mpany's pr efer red 
stock, o n June l, 1911. to which referen ce ,Yas made in the 
E LECTRIC R."1L\\"AY JoVR X."-L of :;\lay 27, 191 l, page o,r: ''It 
i s thought that the ultimate int er ests o f the stockh o lde r s 
will b e best subserved by this cour se for t h ese reasons: The 
company' s $5.500,000 of 6 per cent notes mature o n Sept. 
r, 1912. wh en some ar rangement mu st be m ade to mee t 
o r refund them. 1\Ieanwhil e it is impossible t o obtain n Pw 
money fo r extensions and additio n s without g ivin g security 
up on the new p r operty acqu ired therewith. Thi s security 
can o nl y be g iven with the co n sent of the city. which 

appare ntly cann ot b e obtai n ed. A ll resour ces mu st a t the 
pre sen t t ime be con se r ved so tha t t he p resent franchi se 
requ ireme n ts may as fa r as p oss ib le be m et fr o m the earn­
in gs w ithou t a n y in crease of th e floa tin g indebtedn es s. The 
Kan sas C ity ban ke r s w ill n o t in crease tha t indebtedne ss, 
bu t in s is t u pon it s r edu cti o n. T h e inter es t s o f s tockhold­
ers a r e, of cou r se, su b o r dina t e t o the d em a nds of creditors 
a n d ri g hts of t h e p ub li c." 

Ohio Valley Electric Railway, Huntington, W. V a.-It is 
ann o un ce d t h at th e A m erica n Railways Company, Phila­
de lp hia, Pa., wi ll tak e over th e O hi o V all ey Electric Rail­
way. T h e A m erican Railways Compa n y will issue $2,000,000 
0f 5 per cent collate r a l t ru s t bo nds, o f which $1,700,000 
w ill be given in exch a nge fo r th e st ock o f the Ohio Valley 
Electri c Railway, a nd $joo,ooo w ill be r etained for exten­
s ion s a n d improvem ent s of t h e n ew lin es. It is also stated 
t hat nego t iation s have been r e-o pen ed b y the A merican 
Ra ilways Co m pany for t he acquisitio n of the Joplin & 
P it t sburg Ra ilway. 

Piedmont Railway & Electric Company, Burlin g t on, N. C. 
- J. \V. 1Iurr ay, pr es ide nt of the P iedm o nt Tru st Company, 
ha s written t h e ELECTRIC RAILWAY J OURNAL tha t the Pied­
m o nt Rai lway & E lect ri c Com pan y, w hic h w as charte r ed 
r ecent ly, is bei n g organi zed · to tak e over and complete the 
8 Vi mil es o f track w hi ch conn ects Burlin g t o n, Graham and 
H aw River pur chase d from the r eceiv er of the Southern 
Traction & P owe r Company by l\I r. l\Iurray. 

Dividends Declared 

Chicago (Ill.) City Ra ilway, qu a rte rl y, 2½ per ce nt . S ec­
o nd & Third Streets Passe nge r Ra ilway, P hilad elphia, Pa., 
qt1arte rly, $3. Unit ed Rai lways & E lect r ic Comp a n y, Balti­
m o re. ::\J d., 2 p er cent, p r eferr ed. 

MONTHLY ELECTRIC RAILWAY EARNINGS 

.\TL\ NTIC SHORE P,. .\I LW AY. 
Gross Operat ino; Net F ixed Net 

R evenue. Expenses. Revenue. Charges. I ncome. 
'11 $21, 736 $18,593 $3.1-H $8,337 +$5,193 
' 10 23,895 19,437 4,459 12,463 tS,005 
' 11 76,705 71,450 5,255 32, 156 t 26,900 
' 10 85 ,982 67,183 18, 799 50,152 t 31,353 

Period. 
lm .. April 
J" " 
4 •• 

CLE\"EL.\l\ D , ::OUTH\ \" ESTERX & CO LUMBUS RAILWAY. 
Im. , .\pril '11 $86,528 $49,37 4 $3 7,154 $30,091 $7,063 
I " " ' 10 80 .00 3 47,082 32,92 1 29,794 3,127 
4 " '11 326,910 193,654 133,257 120,149 13 , 108 
4 .. '1 0 296.123 188,553 107,570 119.176 11 ,606 

EL P.\SO ELECTRIC COMPANY. 
L P .. :\l arch '11 $57,090 $32,720 $24,370 $8,247 $16,123 
I ,. " ' 10 51,579 29,564 22,015 8,5 74 13 ,441 

12 ., '11 650,990 379,983 721,008 98,152 172,856 
12 " 'JO 621,847 359,758 262,089 100, 193 161,896 

G.\L \'ESTON-HOUSTO N ELECTRIC COMPANY. 
Im .. ;\b rch ' II $116,287 $70,935 $45,302 $24,682 $20, 620 
I" " 'iO 105,14 -1 67,673 37,471 23,080 14,391 

12 " '11 1.348,693 804. 541 SH, 152 294,819 249,332 
12 ,, ·10 1,228.61 9 734 ,835 493, 784 266,126 225 ,658 

::IIIL\\' .\UKEE ELECTRIC RAILWAY & LIGHT COMP1\ NY. 
lm .. • \ pril '11 $400,099 $21 1,3 19 $188, 780 $120, 156 $68,624 
1 .. " '10 376.793 202,242 174,550 111 ,70 4 62,847 
4 " '11 1,597,892 852,630 745,262 474,777 270,485 
4" ·10 1,494,477 8 16,320 678,156 441,191 236,965 

::I IJ L\\"AUKEE LI GHT, H E.\T & TR.\CTION CO MPANY. 
1111 ... \pril '11 $122,112 $36,6-10 $85,472 $69, 159 $16,313 
1" " ' J(j 116,202 33,89 1 82,3 10 67,281 15,029 
4" '11 479,484 148,022 33 1,462 275,407 56,055 
.J" '10 45 5,866 136,670 319,196 268,935 50,261 

1111 .. 
I" 
7" 
7" 

Im .. 
I'" 

12 " 
12" 

]•n 1 .. ·, 
12" 
12 " 

lm., 
1 ·• 

12 " 
12 " 

·\)'ril :16 
'11 
'JO 

MONTRE.\L STREET RAILWAY. 
$372,309 $200,719 $171.590 $50.338 
3-H,765 190,842 153,923 H,584 

2,5 75,224 1,571,191 1,004,03 2 279,543 
2.337,001 1,407,826 929,174 257,170 

KO RTHERN TEXAS ELECTRIC COMP.'\NY. 
::lla cch '11 $142.938 $74,89-l $68,0H $25,138 

" ·10 128,679 67,290 61 ,389 18,786 
'11 1,491.232 789 ,327 701,905 254,920 
' 10 1,306,550 710,483 596,067 207,820 

SAVANNAH ELECTRIC COMPANY. 
;\rarch '11 $53 ,062 $34,770 $18,292 $18,283 
" '10 49 ,907 32,049 17,858 17,846 

'11 646,587 '128,50 4 218,083 216,984 
'10 605,093 393,127 2 11 ,966 210,675 

SEATTLE ELECTRIC COMPANY. 

$12 1,252 
109,339 
724,489 
672,004 

$42,907 
42,603 

446,985 
388,246 

$10 
11 

1,099 
1,29 1 

::lfarch '11 $458 ,458 $271,838 $186,620 $115,593 $71,027 
461 ,289 279,043 182,246 110,109 72, 137 " '10 

'11 
'10 

5,59 3,870 3, 155,242 2,438,628 1,313,098 1,125,53 0 
6,011,320 3 .504,360 2,506,960 1,274,242 1,2 32,718 
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TraUieand Transportation 
New York Company Converts Restaurant Profits Into 

Loan Fund for Employees. 

T he M etrop o lita n S tree t Ra ilway, Ne w Y o rk , N. Y., ha s 
a nn oun ced th at the profit s from five lun ch room,-,. pat r on­
ized and run by the m en in t h e compa ny's empl oy, h ave 
bee n t urn ed int o a loan fund, a m o untin g now to about $2,000, 

fro m w h ich t h e emp loyees w ill be p ermitted, in t im es of 
em er gen cy, t o draw sum s wi th out p ayin g int er est. Th e 
fund i,-, contro ll ed by t he tru stees o f th e l\I etropo lit an Street 
Railway Assoc ia ti on , thre e of w h om are motorm en, thre e 
o t he r s officers of t he compa ny , an <l t he c hairman, O r en 
R oo t, ge neral manager for the r ece ivers of th e com­
pan y. Eac h of t he 5000 m ember s of t h e a ssoc ia ti on i:e, 
to be en tit led to borro w a n a m ount equa l t o two weeks' 
pay, and he is t o b e a ll owed two m on th s in whi ch to r epay 
t h e loan. T h is he may do in insta lm ent s o r in a sin gle 
payment. Mr. Root ha s posted n o tice s in all the carhouses 
ann oun cing t h e e,-,tabli shm ent of t he n ew loan fun d. Th e 
no ti ce fo ll ows: 

"From time to t im e my atte nti o n ha s b een ca ll e e] t o in­
s tances w her e men h ave borrowed m o ney fr om m oney 
lend er s, co mm o nl y kn own a s loan sharks, an d have paid 
exce ss iY e rate s of int eres t , so meti m es several hun dr ed per 
-cen t a year. A typical case was reported to m e recently. 
A m an Lorr owed $15 a nd ag r eed to p ay t o the m o ney lend er 
$1.95 a week for sixteen weeks, or $31.20 in a ll , of w hi ch 
$15 r epresented t h e actual amount borrowed, a nd $ 16.20 
r epr ese nt ed th e intere st for the sixteen weeks. The bor­
rower. t h erefo r e, pa id inter est at th e r a t e of co n si derably 
m or e t han 300 per ce n t a year, w h er eas th e lega l rate of 
int er es t in t h is State is o nl y 6 per cent. 

"In order t h at members o f th e ;,Ietrop olitan Street R ail­
way .~ ssoc ia tion may not be obli ged to go t o t h ese loan 
sharks when t he n eed for borrowing m o n ey a ri ses, a n a r ­
r a ngement h as been made to turn into the treasury of the 
l\Iet rop ol itan Street Rai lway Assoc iati on a ll t h e profit s ob­
tained from the lun ch rooms at t he var ious carhou ses in 
t h e system, a nd t hi s mon ey w ill be u sed t o m ake lo;ins 
to m ember s of the associa ti on. w ith out a n y interest charge 
w hatsoeyer, under proper regulati on s, and for a certain 
length of tim e. 

"It is desirable that eYery m an sh ould save money t o m ee t 
emergencies whic h are likely to a ri se as th e re sult of sick­
nes s or othe r causes, and it is hop ed that t hi s assistanc e 
which the association plans to extend will not cau,-,e its 
memb er s to cea~e saying m o n ey o n their own account. 
But the trustees realize that at certain times n eed for 
monev ar ises which cann ot be foreseen and w hi ch a man 
c.anna't a lways p r ovid.e fo r from hi s regu lar wages. It is 
·to afford ass istance to m embers w h o fi nd th em sel\'es pl aced 
in such a p osition that the trustees haYe a rr anged to make 
tbi:=- fund a\'a il ab lP '' 

Increase in Wages in Syracuse 

The Syracuse Rapid Transit Co mpany, th e Oneida Rail­
way. Ctica & Mohawk Valley Railway qnd the Syracuse & 
Suburban Railroad, Syracuse, N. Y., have an n oun ced an in­
·crease in the wages of t he employees of th e companies, 
effect in from May r, 1911. The increase a ffects 480 em­
p loyees of the ~yracuse Rapid Tran sit Company, 350 of the 
Utica & Mohawk Valley Rai lway, 42 o n t h e Oneida Railway 
and 30 of the Syracuse & Su burban Ra il road. The pay of 
th e employee s of the Syracu se Rapid Transit Company, 
On eida Railway, and Utica & M ohawk Vall ey Rail way, by 
the n ew sc hedule fo ll ows: F ir s t 6 m o n t h s of e mpl oyment, 
22 1/, cenh: ,econd six month s. 2-1 ½ cen t s: after fi r st year. 
26r,,:; ce nb. Pay fnr se n·i ce between Syracu-; e and 
lTti ca i-; made 3r cent ~ an h our. The new sch Pdul r 
on the Syracu~e & Sub u r ban Railroad is: First year, 
2r cents; seco nd year, 22 cents; third, 23 cents: fo urth 
2-1 ce nt s, and fifth, 25 ce nt s. Pay o n th e Ut ic a & Mo­
hawk Valley Railway is made 28½ ce nt s an hour. Since 
Jan. r, 1899, employees of t he Syracuse Rapid Tramit Rail­
way have had their wages increased nin e times. The wage 
sc h edul es a;; raised on Jan. I , 1809, ra n ged from q cent s to 
16½ cents . T h ey wer e rai sed again o n Jan. I , 190T, o n e 

ce n t an ho ur, as follow s: First ;, ix month s. 15 ce nt s; ,, econd, 
15 cenb; ,-.ecri ncl year, 16 ce n h ; third year, 11 cent;,; f"urth 
a nd fif th year, 16 cenb . The nex t in crea~e was on Jan. r, 
1903, o n e cent an ho ur, except employees in se r vice mor e 
than five yea r s, a n d they we r e in creased two cenb. On Jan . 
1, 1903, a noth er cen t a n h our advance was made, fol lo wed by 
anoth er o n Feb. r, 1906, and st ill another July 22, 1906. At 
that tim e the wages were 18 cent s, twenty cents and 22½ 

ce nh. July r, 1901, t hey were in crease d t u 20 cents, 22 
ce n ts and 2-1 cenb. T he next incr ease wa s May r, Jr)I0, 
w h en the wages were rai sed 1 ,½ cents , as fo ll ows: Fir,t 
six m ont hs, 21 ½ ce nts; seco nd s ix m o nth s, 23Vi ce n b, and 
after tir,-t year, 25;/2 cenh. 

Charles N . Black On the B est Type of Car 

C har les N. B lack, v ic e-president a n d ge neral manager of 
the Pn ited Railroad,, of San Franci:;cu, Sa n F,-ancisc o, Cal., 
in a letter on t h e new pay-as-you-enter car,- of th e co m­
pany, which he ad dre ssed to t h e San Fra ncisco Call re­
ce ntl y to cor r ect statem ent s made in an ed it orial in t hat 
paper, sa id in part : 

"The inside dimensions of the new car s are pract ica lly· the 
sa me as the in side dimensions of the old cars. while the 
;,eating capacity of the new cars is actually 18 in. greater 
than in the o ld ca r s. The a i,-. le space in the new cars is 
much greater than in the o ld ca r s, thu s enabl in g pa;, senger s 
to pa ss in and o ut with g r eater facil it y and with Je s,, in co n­
Yenience. These so-ca lled dangerou s and uncomfortable 
car s, as far as sea tin g arran gement is con cerned, are pat­
terned after the m o,,t modern, up-to-date vehicles of trans­
portation wh ich have been adopted and are in u se in New 
Y ork City, where t h e question of urban transportation has 
have given more thorough s tudy than in any other com­
munity in the country. 

"Car s with longi tudin al seats arc not cnnfined to the sur­
face roads in New York City, but are in use almost ex­
clusively on both t h e elevated railways and the subw ay, 
vvhere the trains make a much higher speed and where the 
acce lerat ion and braking· a r e much more severe. It is 
strange, indeed, that the greatest metropoli,- in the cou n­
try should adopt a dangerou~ and un comfortable type of 
car, especia ll y in view of the fact that there exists in New 
York a public service commis sion w ith practically unlimit ed 
J" "·p,-, .-f re gv htinn . Yr11 furtl1 er statP th1t ' lp c;tse of a 
co lli sio n thi~ huddled mas,-. of humanity would be flung 
violently against the neare,;t so lid o bstacle.' Our purpos e 
ha s been t o remove all obstacles as far as poss ibl e in the se 
new cars. and it is perfectly apparent that in case o f a col­
lision th e r e would he le ss dang er with the longitudinal 
seat than with the cross seat, a s there would not be the 
obstacles to be thrown against. The greate<-t and most 
difficult problem which every street r ailway has to face is 
the handling o f t he public during the hour s nf co nges tion 
of tra,·el. and the car which so]yes this problem in the most 
satisfactory manner is th e one wh ich is for the best in­
teresh of bot h the community and the transportation com­
panir~. 

New Transfers in Scranton.-The Scranton (Pa. J Rail"·ay 
is con side ring th e adopt ion of a transfer with a shorter time 
li mit ,.,c, as to pr event pa sse ngers from taking aclYantage of 
the company by not u sing their slip s on the next connect­
ing- car. 

Complaint Against Ithaca Street Railway.- Th e Common 
Council of Ithaca h as fi led a complaint with the P1,hlic 
Sen-ice Comm ission of t h e Second D istrict of New York 
in r egard to the conditi on of th e t1-ack and roadbed and 
the sen ic e of the Ithaca Street Railway. Complying ".;th 
the request of the Common Council the commission ha s 
rletaill d in~pcctn r s t o investigat e the matters m enti o ned in 
the complaint." 

Discrimination Charged in New York Seaside Service.­
Th e Publi c Sen-ice Commission of the First Distri ct of 
New York has served up on th e Brooklyn Rapid Transit 
Company a comp lai nt order directing it to answer within 
ten clays the complaint of the Lnna Park Company and 
others a sking for a n o rd er to compel the r e-es tablishm ent 
of th e expr ess sen·ice t o t he center of Coney I s land, fo r­
merly r JH-ra tecl by th e cnrnpan~--
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Curtailing Stop-Over Privileges.-Th e Sa n Bern ard in o 
(Ca l. ) Va ll ey Tract io n Compa ny h as announc(d a change 
of service, r equiring a ll purcha se r s of ticket s from R edl_a nd s 
to U rbit a to remain on the cars for th e trip t o th e sprin gs, 
not permitting of s top s at San Bernardino and tran sfe r s to 
Urbita car s. Heretofore th e company h as sold ticket s to 
San Bernardino and g ive n transfers on th e m to U rbita. 
Extra fa re s will now be collected fo r a ll p er son s s topping 
in San Bernardin o on the trip. 

Chicago Schools to Help in Accident Campaign.-l\Irs. 
E ll a F lagg Youn g, sup erint end ent of sc hools of Chi cago, 
proposes to a ss ist the surface street ra il ways in Chicago in 
th ei r ca mp a ign s to preve nt acc ident s. S h e suggest s in­
st ructing sc h ool children in regard to boardin g and a li g ht­
ing from cars. M r s. Young has volunt ee r ed to co-operate 
with th e st reet rai lways by having t h e t eac h er s p resent th e 
s ubj ec t of safety to the childr en in such a way that they w ill 
fully r ealize the clangers that com e from playing in the 
street and in jumping on and off ca r s w hil e they are 111 

motion. 
F. A. Delano on the Interstate Commerce Law.- F. A. 

Delano, president of th e Wabash Ra il road, at the luncheon 
of the Traffic Club, in the Hotel La Salle, Chi cago, Ill., re­
cent ly, spoke on th e subj ect "Opt imi sm.'' l\l r. D elano said: 
"The Int erstate Comm erce Law was pass ed in 1887 and it wa s 
passed in th e interest of the ge n er al public, particularly ship­
per s. \Vhil e railway official s at that time throu gh th e entir e 
country feared th e effec t of th e law, I sin cerely bel ieve 
that the la w ha s been of g r eat b en efi t to tho se who have 
capita l in ve s ted in railway stock a nd property and th a t ever y 
ch ange and a m endm ent in the law h as prov ed ben eficia l to 
h on est ra ilway met hod·s ." 

Need of Cross-Town Lines in Milwaukee.-R. W . Harri s 
of th e Railroad Com mi ss ion of vViscon sin, in a report t o 
that b ody, in regard to the n eed for th e construction of a 
cross-town li ne by th e Mi lwaukee E lect ri c Railway & Light 
Company, sa id : "A study of the total amount o f this 
through-town trave l fo r a ll t h e line s clearly indicat_e s that 
th er e is a con siderable demand for a cro ss-town !me be­
twee n Twe lfth S treet and Twenty-s eve n th Street, acro s s the 
S ixtee nth Str eet v iadu ct an d along Na tional Aven u e. T he 
a mount of travel in Milwaukee ha s exerienced a very ma­
teri a l in crease during eac h year for some time pa st and fo r 
t_hi s rea so n the demand at th e present date is still much more 
pronounce d than it wa s at th e tim e t hi s study was made, 
a nd con se qu ently the demand is g reater for a cro ss-town 
lin e n ow than it then was." 

Conference in Regard to Terms of Service in Trenton.­
Osca r T. Crosby. p resident of th e Trenton & M erc er County 
T ract ion Corpora ti on, Rankin J ohn son, vice-p r es ident of 
that compa ny, and J. C. T h omp son, superintendent of the 
comp any. conferr ed wit h r epr esentatives of the employees 
recent ly in Trenton in re ga rd t o wages and t erm s of se r vice 
of the men. The ed it o rs of th e local newspaper s and promi­
n ent citi zen s were permitted to atte nd the conference. As 
a r esult of t h e co nferenc e th e employees will hereafter 
be paid fo r the ten minut es each day spent by th em in r e­
porting befor e goin g on duty and for the fifteen minutes 
sp ent by th em after their run eac h day in submitting their 
account s. The empl oyees now receive 23 cen ts an h our 
and have asked fo r an increase in wages to 28 cents an 
h our. Thi s request was discussed a t the meeting and it 
was decided to consider this question in detail at a confer­
en ce t o be held in the near future. 

Law Upheld Regulating Hours of Railroad Service.- In 
the t es t suit in stitut ed by th e Balt im ore & Ohio Railroad 
t h e Supreme Cour t of th e Un ited St ates h as unanimou sly 
upheld the law r egulating th e h ours of se r vice for r a ilroad 
empl oyees passed by Congr ess in 1907. The decision was 
a nn ounced by Jud ge Hugh es on May 29, 19 11. He said that 
the words of the statute were plai n that on ly p er sons en ­
gaged in interstate commerc e and i1~t er state car_riers w er e 
affec t ed by th e sta tut e. In thi s pa rticular , h e said, th e law 
differed from th e Employe r s' Liab ility Law of 1906, and 
added that because inter sta te emp loyees sometimes en gage 
in intrastate business did not d efeat the law. The act made 
it unlawful for any -common carri er enga ged in interstate 
commerce to permit any trainman subject to the act to 
remain on duty longer than sixteen consecutive hour s, or 

any t elegr ap h opera t o r m ore than nin e or thirteen h ours, 
accordin g t o th e time the tel egraph s tation was open for 
busin ess. The ac t a lso crea t ed periods of rest fo r the em­
ployee s. 

Combined Freight Service of Philadelphia Suburban Sys­
tem and City Lines.-A. M erritt T ayl o r, pre sident of the 
P hil ade lphi a & West Ch es t er Traction Compa ny, Upper 
Darby, Pa., has a nn ounced plan s fo r a freight se rvic e to 
conn ec t wit h the freight se rvice o f th e Philadelphia Rapid 
Transit Company betwe en Sixty-third Street and Ma rket 
Street and Delaware Ave nue. Mr. Taylor s tate s that fr eight 
s tation s are t o be erec t ed at Sixty-third Street and Ma rket 
Str eet, A rdm o re and Clifton He ig hts, a nd that servi ce on 
t h ese lin es o f th e company will be in augura t ed within sixty 
days. vVith r ega rd t o the \Ves t Che st er lin e th e stat ement 
is made that the n ew se r vice will be inau gura t ed before 
Sep t. l, 19II. The freight se rvice of th e compa n y will be 
operated in conjuncti on w ith that o f the Philadelphia Rapid 
Tra n sit Compa ny, traffic agr eement s having been made be­
tween th e two corporat ion s so that shipment s fr om points 
on th e lin es of the P hilade lphi a & W es t Chest er Traction 
Company wi ll b e tra n sfe rred to cars of the Philadelphia' 
Rapid T r a n sit Company and taken to th e freight station at 
De lawar e Avenue and Market Street. Shipm ent s from Phila­
de lphia wi ll be tran sfe rred from Sixty-third Street and 
Market Street for point s on th e lin e o f th e re ceiving com­
pany. 

School Fares in New Jersey.-The formal rea son s why 
th e Publi c Ser vice Ra ilway, Newark, N. J., hold s the order 
of th e Boa rd of Pubi ic U tility Commi ss ioner s of New 
Jersey direc ting it t o re sume th e tra nsport a tion of school 
children at r edu ced rat es should be se t aside, have been 
filed in th e Supr em e Court. The company ha s placed be­
fo r e the court fo r r ev iew th e lett er of Thom as N. McCarter, 
president of the company, t o the Public Ut ility Board and 
the fo rmal o r der of the board adop t ed May 5. The letter 
s tatecd that it had bee n the practic e o f the company to 
carry sch ool children and teachers in th e same localitie s at 
r edu ced r a t es. but th e practice h ad been di scontinued after 
advice that it was illega l under th e new public utility law. 
The ord er of th e board directed th e company to re sume 
the special rate, or, in oth er w ords, t o su spend the increased 
r a t e, pending a h earing a nd fina l det ermin ation of the ques­
tion. Foll owi ng t h e pro mulgati on of thi s order, the Public 
Ser vice Rai lway bega n thi s suit to se t the order aside. The 
r easo ns ass ig ned for se tting th e order a side are that the 
11ew law makes co mplia rice w ith the o rder illegal; that the 
discont inu ance of the sp ec ial rat e is n o t an increa se, but 
the aboliti on of a di sc riminatory rat e in compliance with 
the n ew sta tut e: that th e boar d had no authority to issue 
t he o rder , and that the ord er is contrary both to the State 
Co n stituti on and th e Feder a l Con stitution. 

Summer Season at Winona Lake.-The T,Vi nona Quarterly, 
w hi ch is p ubli sh ed by th e Winona Interurban Railway, 
\ Va r saw, Ind., for g ratuit ou s distribution outline s as fol­
lows th e progra m of the company at Win ona Lake for the 
summer season: "Glenn H. Curti ss , the noted aviator, with 
his hydro-aer oplane, g uarant ees u s two g r ea t flights. W. D. 
Ch en er y, the auth o r of last yea r 's feature ' Egyp ta,' an­
nounces hi s n ew and surpa ss in g sac r ed opera , 'Ah asueru s.' 
T h e A merican B rass Band of Providence, with fifty mu si­
cians, will deli g ht mu sic lover s for three days. Another 
welcom e announceme nt is the return of the tuneful chil­
dr en's ope retta, 'The House that Jack B uilt.' U nder the 
ab le direc tion of M rs. Hort ence R. Reynolds thi s feature 
wi ll aga in deli g ht childr en and adult s alike. Plans are laid 
fo r a m or e elab o r ate 'Ven etian N ig ht ,' n ow almost as well 
known among water spectac les as is the Mardi Gras among 
the land pageants. The lecturer s are s tronger than ordi­
nary, \ Vi lliam J en nings Bryan headin g an imposing list. 
Mu sic runs at th e top lin e of the season's offerings. The 
LeBrun Grand Op era Company, singing p ortions of the 
g reatest opera s in E n g li sh, the Gamble Concert Party, the 
annual musical contest, the oratorios, the bands, the quar­
tet s and solois t s combine to make the year a rich one 
mu sically. The leadin g ent ertainers and readers are en­
gaged for 191 I. and many of the country's leading preach­
ers will be heard at the Sunday services." Following the 
special announ cement the program of the attractions, in­
cluding the lectures and r ecital s, is given in detail. 

• 
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Personal Mention 
Mr. John Blair MacAfee, p r e~ ide n t of t he Norfo lk & 

Port smou t h T r acti o n Com pany, Norfolk, Va., will re­
lin qu ish hi s act ive in t er est in t hat property and sub sidiary 
compan ies o n J ul y r, 1911, w h en t h e road is merged with 
t he Vi r ginia Ra il way & Power Co m pany. 

Mr. Carl A. Sylvester, re ti ri n g g en eral manager of the 
Boston (l\'lass. ) Suburban E lectric Compan ies, wa s pre­
se nted wi th a se t of T her m os bott les at t h e r egu lar May 
meetin g of th e Suburba n Rai lway Club, and at t h e r ece nt 
m ee t in g a nd din ner of t he New Engla n d As sociation of 
P urcha s in g Age n t s at t h e Bos to n Yac h t Club he was pre­
se nt ed w it h a lovin g cup. 

Mr. A. A. Dunlap, wh o for t h e last five year s has h eld 
va rio u s posit io ns in the roadway d epartment of the Indian a 
U nion Trac tio n Company, Anderson, Ind., fr o m construc­
t ion t imekeeper t o divi s io n engin eer, has recent ly been ap­
pointed divisio n eng ineer o f t he T ip t o n D ivis ion o f th e 
co m pany, in charge o f a ll track, bridges and buildings from 
I ndia napo lis to L oga n sp o rt, K ok o mo to Peru and Tipton t o 
A lexan dr ia, a d is tance covering r2r mile s, exclu sive of th e 
city lin es in E lwood, Ind. 

Mr. C. H. Andrews ha s be en app ointed manager in charge 
of th e North Caro lin a Public Seryice Co m pa n y's properti es 
a t Gr eensboro and Hi g h Point. N . C., furn ish in g elec tric­
lig hting, gas a n d stree t - rai lway se rYi ce in th ese cities. l\Ir. 
A ndr ews · was graduated fro m Pu r due U ni ver sity in 1908 
a nd entered t he emp loy of th e Nort h Carolin a Pub li c Serv­
ice Com pany two y ears ago as a mete r reader and t es t er . 
S in ce t h en he has been suc cess ive ly p laced in cha rge of th e 
e lec tric li g htin g, commercial a nd gas d epar tment s, finally 
succeeding Mr. E. C. D eal, whose appoint m en t as genera l 
m a nage r of th e A u g us ta Railway & Electric Company and 
th e A ug usta-Aiken Rai lway & E lec tri c Co m pa ny wa s n o ted 
in th e ELECTRIC R AILW AY J ouRNAL of Apri l 1, 1911. 

Mr. L. W. Jacques h as r es ig n ed as master m ec hanic of 
the Ft. Wayn e & Nor t h ern Indiana Traction Company, Ft. 
\\r ayn e, Ind. , t o become m as t er m echan ic of t h e Rockford & 
I nt erurban Rail way, Rockfo rd, Ill. ).Jr. Jacques began hi s 
ra il road car eer wi th th e Baltimo r e & O hio Ra ilroad, w hi ch 
h e se rve d fo r fo urt ee n years in various capacit ies, fi na ll y 
b ecoming r oun d hou se foreman at South Chi cago. He t h (in 
becam e conn ected wi th t h e Twin City Rap id T r a n sit Com ­
pany, .l\ti inn eapoli s, M inn ., and was w ith that com pany three 
yea r s as fo t·eman of it s Thirty-first Street sh ops. Mr. 
J acqu es res ig n ed from th e Twin City Rapid Tran sit Com­
pan y t o becom e mas t er mechan ic of t h e Ft. Wayne & 
Wabash Valley T raction Company and ha s se r ved that 
com pan y m o r e tha n five years. 

Mr. Horace Field Parshall has been appoint ed chairm a n 
of th e Centra l L o ndon Ra il way, London, E ng la nd. w hich 
oper a t es th e orig inal "Twopenny Tube." Mr. Par sha ll was 
e lec trical en g inee r for th is lin e and has been closely con­
n ec t ed with th e work of th e rai lway sin ce it was p laced in 
op er a ti o n , ab out t en y ea r s ago. Mr. Par sh a ll is an Ameri­
can , b ut h as been in England about fifteen yea r s. He was 
e lec tri cal eng in eer for t h e Dublin Tramways, t h e Glasgow 
Tra mways, th e L o nd o n United Tramways an d th e Bris to l 
T r a mways, a n d ha s been connected w ith man y oth er la r ge 
elec trica l proj ects in Great Br itain. He prepared t h e pla ,1 s 
fo r th e Centra l Lon don Railway in s ta lla t ion, th e fi r st r a il­
way in E n g la nd t o be oper a t ed on t he m ulti-ph ase sy stem 
w ith convert in g sub stations, and has b een associated w it h 
th e oper a ti o n of t h e line ever sin ce. He suc ceds S ir Henry 
Oakl ey as chairman o f th e Cent ral Lond on Rai lway. 

Mr. Rankin Johnson , w h o was r ecen t ly elected v ice-presi­
dent of th e T r enton & Mer cer County T raction Corpora­
tio n, T r ent on, N. J., w as g r aduated fr o m S heffie ld Scient ific 
School, Yale Unive r sity, in th e cla ss o f 1895. After leaving 
coll ege h e served in Mexico fo r abou t e ig h t years a s 
ch ief engin eer of th e Mexico I n terna tion a l Railroad. On 
leavin g t hi s posit ion h e was fo r three year s chi ef 
engineer a nd gener a l m a nager of th e Bolivia (S. A.) 
Rai lway, during which peri od h e ope r a t ed about 300 
m iles o f track o f a sy s t em w hich wi ll em b race abou t 1000 
miles o f trac k w hen compl e t ed. S ince Septe m be r, 1909, 
Mr. J o hn son has mainta in ed a n o ffic e in New York C ity as 
a consultin g en g ine er and at present he devotes part o f his 

tim e t o co n sultin g work. Th e Trenton S treet R a il way is 
now contro lle d b y the Tre nton & M ercer County Traction 
Co rp o ratio n. 

Mr. F. T. H epburn ha s re .s ign ed as ge ner a l m a na ger of 
th e Saginaw-Day City R ai lway, Sagin aw P ower Comp a ny, 
Sagin a w City Ga s Co mpany, Bay City P ower Co mpany a nd 
th e Bay City Gas Co mp a n y , o f S agin aw a n d Bay City, 
Mich., to become a member o f th e fi rm of H. D. \Va l~ 
bridge & Co mpa n y, bankers, N ew York, X . Y. Mr. Hepburn 
w ill, however, r e main in Sagin aw fo r th e prese nt o r until 
a s u cces.~or t o him with th e co mpanie s m en t io n ed ha-; been 
a ppoi nt ed. Mr. H epburn wa s graduated fro m Re n sselaer 
Polytec hni c In s titute, Troy, N. Y .. in 1893, a nd for t h1rt ee n 
y ears was conn ecte d wit h the co nstructio n , maint ena n ce and 
oper at in g department s of th e Penn sy lvania Railroad. In 
1906 he wa s a ppo int ed ge n er a l manager o f th e Lima & 
Toledo Traction Co mpa ny a nd the Indianap o lis, Columbu s; 
& Eastern Traction Compa ny, Lima, O hi o, whi ch o perate<.U 
250 miles of int erurban electric r a il way in Ohi o a nd n ow 
co mpr ise what i s kn own as th e no rth ern di s trict o f th e 
O hio E lec tric Railway. Mr. Hepburn wa s app o int ed ge n­
e r a l ma nage r of the co mpani es at Saginaw a nd B ay City 
in May, 19ro. 

Mr. George M. Cox has bee n a pp oi nt ed actin g gen eral 
m a nage r of the s ub sid iary compa ni es of th e B os t on ( i\Ia ss. ) 
Suburban Electric Compani es, includin g the Micldlc sexes & 

Bos t o n S tr ee t R a ilw ay. L ex­
in g t o n & B os to n Stree t 
Railway and th e X o rum­
b ega Park Co mpa ny, to 
succeed l\Ir. Car l A .. Sylves­
t e r , re signed. ::\Ir. Cox w a s 
bo rn in Waltham in r866 
and has li ved in \Ves t New­
ton fo r th e la s t fo rty-five 
years. He was g raduated 
from th e Pi erce Grammar 
School of \Vest N e wton in 
1880 and from th e N ew t on 
High School in r88.+. He 
entered the em pl oy of th e 
Boston Suburban E lectr ic 
Companies on Feb. r8, 1902, 
in t h e capacity o f book-

G. M. Cox k eeper. On Feb. 22, 1904, 
h e was app o inted chi ef clerk of th e company and o n Nov. 
23, 1905, he was e lected by t h e b oard of directors as assist­
ant treasurer of the va r iou s compan ie s. 

Mr. G. F rank Hailman has been appointed superintendent 
of the Souther n Pe n n sylvan ia T raction Company, Chester , 
Pa., t o succeed Mr. Arthur G. Jack, whose appointment as 
general cl a im agent of th e Wi lmingt o n & Philade lphi a 
Traction Co mpany wa s not ed in t he ELECTRIC RAILWAY 
JOURNAL o f l\Iay 27, 191 I. Mr. Hailman was born in V ir­
ginia, and after wor king o n a farm u nti l he was twenty-one 
years o ld he secured a posit ion in 1892 a s a condu ct or with 
th e Eckington & Sold ier s H ome Rail way, Washington, D. 
C. Th e fol lowing yea r h e was made a c lerk in th e office of 
the company, but re sign ed fr o m the company in 1896, when 
the Eckington & Soldiers Home Railway a nd the Bel t Rail­
way, Washington, D. C., were p laced in t h e hand s of a re­
ceiver. Mr. Hai lman becam e con nected with th e Metropol­
itan Railway, \Vas hington, D. C. , under Mr. \ V. A. Hei ndel, 
superintendent. In 1898 he was made acting clerk of thi s 
co mpany and wa s subsequent ly advanced to oth er posi­
ti o n s unti l in 1900 he was made divi sio n sup erint endent of 
t he company in charge of t h e Columbia Div isio n und er Mr. 
R. E. L ee, who now is superint endent of th e Ci n cin nati 
(O hi o) Tracti on Company. In th e fa ll of 1904 Mr. Hailman 
re sign ed from t h e Metropoli ta n Rai lway t o go int o b us in ess 
for him se lf. In 1906 h e becam e co nnect ed with a fi rm in 
Philadelph ia wh ich makes a specialty of r ailroad inves tiga­
tion work and ha s been conn ec t ed with that co mpany since 
t hat time. 

OBITUARY 
Charles H . Shattuck, p r es id ent a n d ge ne ral manager of 

th e Parker sburg, Mari ett a & I nt erurban Railway, Parkers­
burg, \V. Va., died at h is ho m e in that city o n May 27, 1911. 
l'vl r. S hattuck was a lso p r es ide nt of t he Citizens ' Nat io nal 
Ba n k, Par kersburg. H e was seventy-s eve n yea r s o ld . 
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Construction News 
RECENT INCORPORATIONS 

*3akersfield & Kern Electric Railway, Bakersfield, Cal.­
Chart er ed in Cali forn ia t o bui ld a n elec tric r a ilway in 
Bakersfie ld. Capita l st ock, auth o ri zed, $250,000. Stock, 
sub scribed, $5,000. Direc tor s : C. R. Eage r , S. B. Ct; shing, 
H. A .. Blodgett, F. T. \\' h orff a nd C. N. Beal. 

*Los Angeles & San Fernando Electric Railway, Los 
Angeles, Cal.-Inco rp orated in Ca li fo rnia t o build a n elec tric 
ra ilway b etween Los A nge le::, and San Fern a nd o, via Grif­
fit h Park. Cap it a l ::,tock, $25,000. L. C. Brand. pre sid ent : 
\V. C. Kerck hoff, vice-pre-.id ent ; J. F. Sartori, t r easurer, a nd 
H. Chandler, secr et a ry. 

*Ventura Railway , San Francisco, Cal.-A pplicat ion for a 
cha rt er h as bee n m ade in Ca liforni a by thi s compa ny t o 
bui ld a 30-mil e electric r a il way to co nn ect Hueneme a n d 
Oxnard wit h bran ch es from Oxna rd to the Patterson 
Ranc h, McGr ath Ranch and Browne l{anch in Ventura 
County. Capital -.t , ck $;00,000. l n co rporat·· r , : T. B. Bary . 
San Franci sco; J. A. Driffel, A. M. D upru and R. Beck of 
Oxnard. V entura Cou nty. 

*Chicago & Joliet Railroad, Chicago, Ill.-lncorporated 
in Illinoi s t o build track in Cook Countv, w hich will enabl e 
th e Chi cago & Joli et Eailway t o mon f~om the hi g h~·ay to 
a privat e right-of--way. It is a lso r eport ed that thi s com­
pany w ill build an exten sion o f several mile s. Principal o f­
l1ces, Ch icago. Capital stock. $5 ,000. In corporator s and 
first board of dire ctors, J. R. Blackhall, J o liet ; H. K. Craft s. 
Geo rge l\I. Stevens. \Villi am n. Steven s, Cl ayto n E. Crafts. 
Chicago. 

Duluth & Northern Traction Company, Duluth. M inn.­
A ppl icat ion fo r a charter h a s been made in Minn eso ta to 
build a 4Yz-mile ele ctric railway in Duluth. Capital stock, 
$500,000. Incorporator s, Charl es I'. Craig, J. G. vVillia m s, 
A. l\J. Mar sh all, Ch e::, t er .-'\ . Cungdon . 1\1. H. Alworth, John 
Millen, Jo se ph B. Cotton , D. F. Cole, I. L. \Va shburn, 
Luther Mende nh all. D. R. 1\IcD onald, Vl. H . Cole. A. M. 
Chi sholm an d Dr. \ ,V. IL Magic, a ll of Duluth, [E. R. J .. 
l\lay 20, 'rr. ] 

*Lehigh Coal & Navigation Company, Philadelphia, Pa.­
Charter ed in Penn sylva nia to build an elec tric r a ilway from 
Summit Hill t o M auch Chunk. 

*Centralia Electric Light & Traction Company, Cen­
t ralia, Wash.-.\pplication for a charter has been made in 
\Vashin g ton by thi s compa ny to build a rs-mile elect ric 
raihvay between R oche st er a n d Ce ntra li a. Finan cia l back­
in g ha s been se cured a nd m o~t of the righ t-of-way has been 
ob tain ed. fh e company will a lso furni sh power for light­
in g purpose s. Incorporator s: \ \'alter Coppin g, G. \ V. 
l\Iu ck, N. \Y. Mills. Bruce Ri char ds a n d Dan Salzer. 

FRANCHISES 
*Redwood City, Cal.-Edward F. Fitzpatri ck, Redwood 

City. has ask ed th e T own Trustees for a franchise to build 
a line through Redwood Citv. Thi s is part of a plan t o 
ope rat e a railway and bay st~am er lin e between San Fran­
cisco and R edwood City. 

Bridgeport, Conn.-Th e Connecticut Company h as re­
ce iYed a fran chise fr om th e Comm on Coun cil t o extend it s 
!\ Iain Str ee t line t o Barnum dyke, in Bridgep ort. It h as 
a1,;o r eceiYed permisc;ion t o doubl e-t rack and extend some 
of its lin es on Baldwin Street a nd South Main Street. in 
\Va t er bur y. Th e company h as asked the Council for a 
franchise to ex t end its tracks through H o rner St reet ancl 
Thomaston Ave nu e, in W at erbury. Thi s wi ll nec essit;ite 
the r ebui lding of th e bridge oye r Han cock Brook, on 
Thomaston .-\venue, probably of r einforced concrete. 

Waycross, Ga.-Th e \\'aycross Ga s. Electric & Railway 
Company has r eceiver! a franchise t o build its track s over 
certa in s treet s in \Vaycr oss. [E. R. J., Nov. 27, '09.] 

Indianapolis, Ind.-Th e Indianapolis, X aslwill e & South­
ern Traction Company h as a,;ked th e County Commi ssion­
ers for a franchise t o build an elect6<: railway through 
l\Ia ri on Cou ntv. This roS-mil e r ailway will connect Indian­
apol is . Trafalg--ar, Nash,·ill e. Blomningt on. Bedford, 1\Iitch el l. 
O rleans and French Lick. John A. J ohn son, Indianapolis, 
president. [E. R. J. .. -\pril 22, 'rr.l 

*Gretna, La.-Leo A. l\Iarrero ha s r ecei,·ed a fifty-year 
franchise from the Council to build an electric railway be­
twe en Gretna and Waggama n. Immediate s tep s will be 
ta ken t o form a compa ny to build and operate this pro­
p ose d lin e. 

Northampton, Mass.-The ~ orthampton Street Railway 
ha s asked the Board of A ld e rm en fo r a franchi se t o double­
tra ck a nd ex t end som e of it s line s in l'\ o rtharnpton. 

Worcester, Mass.-The Worcester & Providence Street 
Ra ilway, \Vo rc es t er, has r eceived a s ix m onth s' extension 
of time on it s fr a n chi se from the Coun cil, in whic h to be g in 
th e con stru ct ion of it s r ailway in Worcest er. It will con­
nee t \ Vor ceste r and Providence. Walter F. A nge ll, pre si­
dent. [E. R. J., Dec. 24, 'rr.] 

Langdon, Minn.-Th e St. Paul Southern E lectric Railway, 
St. P a ul, has r eceived a fr anchi se from the County Commis­
sio n er s t o build it s tracks over ce rtain stre ets in Langdon 
and Cottage Grove. It will connect St. Paul, Red Wing, 
Ha stings, Point Doug las and Lak e City. \ V. L. Sonntag, 
St. Paul, gen er al man age r. [ E. R. J., April 15, 'rr.] 

Vicksburg, Miss.-The Vick sburg Tracti on Company ha s 
asked th e Boar d o f Supervisors for a franchise to build an 
extens ion of it s vVater St reet lin e t o Wat er s. 

Billings, Mont.-T h e Billings Tracti on Company h as 
acce pt ed the a m end ed fra n chi se g r anted it by the Council. 
It is said th e com pany contemplates exte ndin g this line t o 
Laurel. John A. Conn olly is inter es t ed . [ E. R. J., Aug. 
IC, 

0

IO.] 

Asheville, N. C.-The Ash eville E lec tri c Company ha s 
rec ei,·ed a franc hi se from t h e Board of A lderm en to extend 
its tracks in As hevi ll e. 

Fayetteville, N. C.- The Fayett ev ille Street Railway & 
P owe r Company h as r ece ived a franchise fr om th e Board of 
.-\ldermen to exte11C! it s tracks on Hay Street a nd over to 
Haymount. 

Canadaigua, N . Y.- T he O nta rio L ight & Traction Com­
pa ny ha s ask ed th e Board of Trustees for a new franchi se 
t o ex te nd its tracks throu gh additional stree t s in Canan­
daigua. 

Little Fall s, N . Y.-T he Little Fall s & J ohn son Rai lroad 
h as asked t he Com m on Council for a franchi se to build it s 
line onr certain ::,t r eets in Little Falls. J. L. Hess, 103 
P ark ,-henue, 1\ ew York City, pre sident. [E. R. J., May 
6. ' r r. l 

New York, N . Y .- The Manhattan Bridge Service Com­
pany will ask the Public Service Commission and the Board 
of Esti m ate for a franc hi se to operate it s railway across 
the Manhattan Bridge. This is part of a plan to build a 
2-mile elec tric r a ilwav from 1lanhattan Plaza t o F ult on 
Street a nd Fla tbu sh Ave nue, Brooklyn. Arthur C. Hume, 
165 Bread way, :\1 ew York City, ~- Y .. is inte rested . [ E. R . 
J., May 27, ' 1.1] 

Dayton, Ohio.-The Dayton, Springfield & Xe nia South­
ern Railway ha s asked th e Council Committee fo r a twenty­
five-yea r extension of it s franc hi se and the r ight to build 
a n exte nsion of it s tracks on Fifth St reet fr om Lud low to 
l\Ia in Stre et, and thence north to Third Street, in Dayton. 

Toledo, Ohio.-T he Toledo Rai lways & L ight Company 
h as r eceived a franchise to doub le-track Huron Street, be­
tween Ada m s Stree t and Ch erry Street. in T o ledo. 

New Castle, Pa.-The New Cast le & Beaver Pall s Street 
Railway has receiv ed a s ix m ont h s' exte n sion of time ·fro m 
t he Select Council in w hich t o begin work on its proposed 
22-m il e electric railway to connect J\'" ew Cast le and Beaver 
Falls. [E. R. J. , l\Iay 13, 'rr.] 

Bristol, Tenn.-The Bristol Traction Comp a ny has asked 
t h e Citv Council for a franchi se to extend it s tracks over 
ce rtain · stree t s in Bristol to Virginia Par k. 

Memphis, Tenn.-The 1I emphi s Street Rai lway ha s re­
ce ived a franch ise from the Cou n cil t o extend it s track s over 
certa in st reets in Mem p hi s. 

TRACK AND ROADWAY 

Birmingham & Edgewood Electric Railway, Birmingham, 
Ala.-This company h as completed and placed in operation 
it s Edgewood line connecting the new South Highland 
suburb s with B irmin g ham. 
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Marked Tree, Harrisburg & Newport Railway, Harris­
burg, Ark.-Pre lirninary arran ge m ents arc bein g made by 
t hi s co mpany to build a 50- mil e elec tric railway between 
rd arked Tree, Harri sburg and Newport. L. D. Freeman 
a nd J. C. i\litc he ll , Harri sburg, are interested. IE. R. J., 
I\ lay 13, '11. ] 

Fresno, Hanford & Summit Lake Interurban Railway, 
Fresno, Cal.-A n extension from Fresnu tu Calw a is being 
con sid ered by this co mpany. 

Pacific Electric Railway, Los Angeles, Cal.-A rr a nge­
m enh have bee n perfec t ed hy thi s compa ny tu bu il d an ex ­
te n sion from Homewood a nd R edond o, a di s t a n ce of about 
three mil es. A n o th er extem, ion will be built from Santa 
A na t o A n a h eim. 

*Marysville, Cal.-G. \V. Hal l, i\Ia rysville, p lans to build 
a 3-mile e lectri c r a il way in i\larysvill e. Eve ntu all y. it is 
sa id, the lin e w ill b e exten ded unti l it is a b elt line enci r cl in g 
l\Iarysvill e. 

Watsonville Railway & Navigation Company, Watson­
ville, Cal.-1 t is r eported that contracts will be awarded at 
once a nd construction w ill begin in J un e by thi s co mpany 
on it s exte n sion from \Vabonv ill e t o Rowes Corn er s, 
thence to Corra lit os a nd along t he Santa Cruz road, return­
ing to \Vatson vill e. Another li ne is to be built along San 
Ju a n road. Driscoll' s lan e a nd Sa lsi pu edes r oad. to a con­
necti on w ith the main lin e at R owe s Corn er s, a nd a branc h 
may a lso be built t o Pajaro and t h e \Vern er district. Co n­
cr ete dock s wi ll be built at Port \Vatso nvi ll e. F. E. S n ow­
den, 31 l Cal ifo rni a Street, San Francisco. p r esi den t. I E. R. 
J., l\I ay 6, '11.] 

Kamouraska-L'lslet Railway, Ste. Anne De la Pocatiere, 
Can.-This co mp a ny advises that it wi ll soon begin the con­
stru cti c n o f its r a ilway from Ste . • -\n ne cl e la Pocat ier e t o 
co nn ect with shi p across Murray Bay a nd at Pointe de la 
Riviere Ouelle wharf a nd :\I oose head L ak e, i\ l e. The m o­
tive power wi ll be gaso lin e or steam. The repair s hops will 
be located at Ste. A nn e de la Pocatiere. Capita l s tock, 
authorized. $200,000, w ith auth ority to in cr ease it to $rn.­
coo,ooo. Officer s: Cha rl es K id d, St e. A nn e d e la P ocatiere : 
Ado lphi Stein, F r esser ville, secr etary. a nd G. A. :\Iichand, 
StP .A nn e de la Pocatiere. [E. R. J .. Jan. 21, ' 11.] 

Colorado Interurban Railroad, Denver, Col.-This com­
pany advises th a t it h as award ed the cont rac t t o t h e Inter­
urban Co n struction Company, Denver, fo r t h e construction 
a nd equipment o f it s 71-mil e elect ric r a ilway. Con struc­
tion wi ll begin as soon as pending fi nan cia l deal is co m ­
p leted. Th e lin e w ill co nn ect Denver, F t. Lupton, Ft. Col­
lin s, Peats ville, La Salle, Evans, Frist ow n, F r eder ick and 
L ongmont. Capita l s t ock, auth orized, $6,000,000. Bonds, 
auth o ri zed. $6,000,000. Eben N. R easer , vice-president. [E . 
R. J, May 27, ' II.] 

Elberton & Eastern Railway, Augusta , Ga.- Z. B. R oge r s, 
E lberton, of thi s company, states that as yet n o defin it C' 
plans have b een complet ed for bui ldin g t hi s proposed rail­
way to connect E lbert on, Tignall, \Vashin g ton and Linco ln ­
ton. [ E. R. J. , April 15. '1 I.] 

Caldwell-Roswell Interurban Railway, Caldwell, Idaho.­
T hi s company advises th a t it is uncertain when con struc­
tion w ill beg in on its elect ri c r a ilw ay to co nnect Caldwell, 
Roswell , Gree nl eaf and B ig Bend. H. W . Dorman, Cald­
"IYe ll , p r es id ent. [E. R. J ., June 4, 'rn. ] 

Springfield, Beardstown & Quincy Railway, Springfield, 
111.-This company advi ses that n o thing de fin it e h as ye t 
been decided a s to whe n the con stru ction of t hi s lin e will 
begin. It wi ll con nec t Sp rin gfield, P ete rsburg , Cha nd ler­
vill e, Beardstown, Mount Sterling and Quin cy. Officer s: 
G. L. Harn~b erger, Sp ringfie ld, president: H. H. Colby, 
P eters burg, vice-pres id ent ; R. E. Bon e, Petersburg, ~ecre­
tary, a nd C. \V. Houghton, Petersburg, treasurer. [ E. R. ] ., 
Oct. 15, '10.] 

Al.ton, Jacksonville & Peoria Railway, Whitehall , 111.-A 
co ntrac t ha s bee n awarded by thi s company t o Grommett 
& John son to bu ild an ex tension fr om Godfrey, Ill., nort h­
we st to Jer seyville and extendin g int o Calh oun County, 

Ft. Wayne & Winona Traction Company, Ft. Wayne, Ind. 
-Th e con t rollin g interest of this company has been pur­
chased by the F t. Wayne & North ern Ind iana Traction 
Company. Th e Ft. Wayn e & Wi nona Traction Comp a ny 
w as organ iz ed in 1008 to build a lin e from Ft. \Vayne to 

'Wa r saw paralleling th e l 'e nn sy1Y,Illia l{ailroa d be t ween 
thos e points. l'relimina ry ,, ur Yeys we re mad e and fra n­
chi ses a nd ri g ht-of- \\'ay ,-ec ur ed, but no co n ,,tru cti un wo r k 
wa s eve r done. I t is ;, ta t ed that th e li ne will be built n ext 
year by the Ft. Wayne & No rth ern Indi a na T rac ti on Co m­
pa ny . [ E. 1{ . J .. May 20 , ' 11. j 

Kokomo, Marion & Western Traction Company, Koko­
mo, lnd.-Thi s company is a~kin g fo r bid .~ fo r th e con­
s tru ct ion of it s lin e from K okom o to Terra Hau te. George 
J. Marutt, Indi anapo li s , prc ;, id ent. 

Creston-Winterset Interurban Railway, Creston, Ia.­
Thi~ company advi ses that it will be g in con stru cti on proL­
a bl y du rin g th e latter part of thi s y ea r on it s 60-mil e el ec­
tri c railway to con nect Spauldin g, M ac k sburg, \Vint er se t 
a n d D es :\Jo in es. The compa ny int end s t o fi r ~t buil d from 
Cres ton t o Mackburg. The m o ti\' e powe r will b e ;, t ea m fo r 
fr eig ht and g asoline m o to r car s for pa-; se n ger se r vice. Th e 
r epa ir sh op s wi ll b e located a t Cres ton . Cap ital ;, t ock 
aut ho ri zed, $500,000. Offi ce r s : R. Brown, Cres t on, p resi­
dent ; Cl a rence \Vil,;nn , i\Iac k sburg, vice-pres ident; A S. 
Lynn, Orient, secr etary : \V. \V. \Va lker , .Macksbur g, trea s­
urer, a nd C. B. Judd, Clarinda, chief eng ine er. [ E . R. J .• 
i\ I a re h 1 8, 'II.] 

Lewiston, Augusta & Waterville Railway, Lewiston, Me. 
- Plan s are bein g co n sider ed by this company to build a 
12-mil e exte n sio n fr om Bath to P oph a m Bea ch . 

Battle Creek, Coldwater & Southern Railway, Battle 
Creek, Mich.-N egot iat ion s a r e be in g made by thi s co m­
pany fo r the , a le o f $ 120,oc o \\' Orth o f h ond~ fo r th e con st nic­
ti on of it s 28-mil e electri c railway t o co nnect Battl e Cr eek 
and Co ldw a ter. An o ffice ha s been opened in Coldwater 
and pro m oti on w ork for the pro pos ed line is n ow under 
way. F r eel \Varr en is in charge. f E. R. J.. i\Ia rch 5, 'II.] 

Springfield & Wes tern Railroad, Springfield, Mo.-Thi s 
co mpany advi ses that preliminary survey s have been m ade, 
but contract s have not yet been awa rd ed fo r th e constru c­
t ion o f thi s 90-mil e electric railway t o conn ect Sprin gfie ld , 
Nic h ol s, H a llt own, Paris Springs, i\Iount V ern on, H oberg, 
Freistatt, :'.\I on ett, Pierce City , \Ventw orth, Di a m on d, J op­
li n and Springfie ld. Cap ital s t ock auth ori ze d, $2.000; bo nd s 
a uth ori zed, $1,500,000. Officer s: H. D. 1Iackay, Sprin gfie ld , 
p resid ent: I. N. Smith, vic e-pres ident ; J. I. \Voodfi ll, secre­
tary and superintendent; J. P. i\IcCammon, a tt o rney, a nd 
i\I. i\I. H o llenback, Springfield, chi ef engin eer. [ E. R . J., 
i\Iay 13. ' II.) 

Piedmont Railway & Electric Company, Burlington, N . C. 
- T. \V. Murray, pr esident of the Piedmont Tru st Co mpany, 
advises that the Piedmont Railway & El ectri c Co mpa ny, 
'Nhi ch wa s chartered r ecent ly, is b eing org ani ze d t o t ak e 
oYer and co mplet e th e 81/z miles o f track w hi ch co nn ec t s 
Burlin gt on, Graha m and Haw River, purcha sed fr om th e 
rece!Yer o f the Sout h ern Traction & Power Compa ny by 
:dr. i\lu rray. [E. R. J., l\Iay 20, '11.] 

Hendersonville (N. C.) Traction Company.- This com­
pany is r ep ort ed t o be in t h e ma rk et fo r r a il for 3 mil e c. of 
t r ack [ E. R. J., Oct. 23 . '09.] 

Hudson River & Eastern Traction Company, Ossining, 
N. Y.-The P ublic Service Commi ss ion, Second District , 
h as given it s p ermi ss ion and appr ova l to thi s co mpany t o 
build it s lin e in S herman Park throug h Mt. Pleasant a nd 
Noi-th Cas tle and into \ Vhite Plains. The co mpany is 
aut horiz ed t o exercise franc hi ses g r anted by th ec;e locali ­
ties. The co nsent now e-iven permit s th e co n str uct ion nf a 
line fr om O ssinin g to \Vhi te Plains . 

Buffalo, Lockport & Rochester Railway , Rochester, N . Y. 
- T hi s company is doub le-t racking ab out 5 mil es of it s lin e. 
E ventually t h e en tire lin e from L ockport t o R och es ter will 
be double -tracked. 

Syracuse, Watertown & St. Lawrence River Railroad, 
Syracuse, N . Y .- T h e Public Service Commi ss ion, Second 
D istrict , h as received a pet ition fr om thi s co mp any asking 
for a certificate o f conYeni en ce a nd a n ecess ity a nd fe r 
authority to exerci se franchi ses granted to it. It is pro­
posed t o bui ld a railroad from a co nnec ci o n with th e Syra­
cuse and South Bav E lectric Railroad at or n ear st o p 9 in 
Cice ro , t o a nd into· Brewerton, pa ss ing through Ci ce ro a nd 
nre" 'erton , a distanc e of 6Vi mil es. Th e authnri zed capita l 
stock of th e company is $1,250.000. Thi s el E'c tri c r a ilway wiil 
co nr.ec t Syracthe. \Vat ert own, Cice r n and Brew erton, C. D. 
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Beebe and \Vi ll iam Nottin g ha m, Sy ra cuse, a r e said t o b e 
int erested. [E . R . J., l\I ay 6, ' 1 r.] 

Midland Power & Traction Company, Cambridge, Ohio. 
- A · co n trac t has b ee n award ed by thi s co mpany t o Ge or g e 
M orehead, Senecavill e, t o build an ex t en sion from Byes- · 
v ill e to Pleasan t Ci ty. 

Ohio Electric Rai lway, Cincinnati, Ohio.-W ork ha~ b een 
b egun by t hi s company o n it s ex t e nsion fr om Sprin gfie ld t o 
Dayton . A steel b r idge over th e Sny der P a rk entra n ce an d 
over Buck Creek w ill b e built a t a cos t of ab ou t $q,ooo. 

People's Railway, Berlin, Ont.-T h e contract has bee n 
awar ded by t h is company to th e Ac m e Con stru ctio n Co m­
pa ny, Torontn. to bu ild its li n e fr om Gu elph to London. 

Dominion "Power & Transmission Company, Ltd., Ham­
ilton, Ont.-T hi s comp a ny is m akin g a survey for an ext en­
s ion from Ham ilton to Galt. 

Williamette & Molalla Valley Railway, Canby, Ore.­
T hi s company w ill awar e! co n t r acts durin g the next month 
to construct its 12-m ile e lect r ic r ailway t hr ough t h e M oll a ll a 
Va lley to Canby. Surveys h ave been compieted. \ V. J. 
L ee, Canby. general ma nager. fE. T{. J., May 27, '1r.] 

Union Traction & Terminal Company, Marshfield, Ore.­
\ Vor k will be r esumed by thi s compa ny at once fo r i ts elec­
tri c r a il way betwee n M ar sh fie ld a nd Nort h Bend. J . M. 
Blake. l\I arsh tie Id, p r es ide n t. [ E. R. J ., F c Ii. 5, 'l I.] 

Middletown & E lizabethtown Street Railway, Middle­
town, Pa.-Thi s co mp any h as sec ur ed rig ht -o f-way a nd ha s 
issu ed a m ortg-age fo r $35,000 tn the Harri ~bu r g Tru st 
Co mp a ny. I ts lin e w ill conn ec t Middl et own a nd E li zabeth­
t own , a lso t h e lin es of the Co nes toga T r act io n Company, 
L a ncas t er , thu s makin g a continu ou !-> e lec tri c line between 
P hil adelphi a and Harr isburg. F . H . A ll e m a n, Summit, N . 
J., i s in te res ted. [E. R. ]. , A pril 22, ' 1r.] 

West Penn Railways, Pittsburgh, Pa.-R eagn m & Lyn ch, 
U ni o n t own , have been awarded th e contrac t by thi s com­
pan y t n build a n exten sion from V a nce•~ l\I ill s t o Phillip s. 
a di s tan ce of two mile s. Wo r k will be begun at o n ce. T hi s 
c ompa n y has au t ho ri ze d t he expenditure of a bout $ roo.ooo 
for a 2½-mil e ext en sion from M asont ow n t o M artin Sta­
tio n. Th e extens io n wi ll r eriuire th e con stru cti on of a 
$25,000 bridge over th e l\Jon on ga h ela Ra il road. 

Columbia Electric Street Railway, Light & Power Com­
pany, Columbia, S. C.-Thi s compa ny has be en auth orized 
to in crease it s cap ita l stock fr om $ r,300,ooo t o $3 ,000,000. It 
exp ect s to ex tend s evera l o f it s lin es in Columbia. 

Kittitas Railway & Power Company, Cle Elum, Wash.­
This company a d,· ises that w or k w ill begin ah out Ju ly l on 
the co n stru cti on o f it s p ro pose d elec tri c r ailway t o conn ec t 
Cle E lum, R os lyn, Ca mp No. 5, R on ald a nd J a nesvill e. 
Capit a l s t ock. a uthori zed. $300,000. Bond s auth o ri ze d, $500,-
000. Office r s: Paul L. Ri cha rd ~. 909 S econ d Stree t , 
T acom a, president : E. A . Wat son, 9 12 South Sixth Street , 
Tacoma . Yic e-presid ent a nd treasurer , and H . ~- D e\Volfe , 
Box 656, Tacoma. se creta ry. [E. R. J ., April 8, ' 1r.] 

Morgantown & Dunkard Valley Railroad, Morgantown, 
W. Va.- Thi s compa ny h a s complet ed and place d in o pe ra­
tion it s ext en sion to Barker. 

Wausau (Wis.) Street Railway.- P lam a r e bein g m ade by 
t hi s compa ny for the expen ditu r e of $50,000 thi s summ er for 
improYe m ent s. Th ese wi ll incl ud e doubl e trackin g some of 
it s s tree t s in \Vau sau and a new amu sem ent pavili o n. 

SHOPS AND BUILDINGS 

British Columbia Electric Railway, Vancouver, B . C.-It 
is reported tha t thi s compa ny wi ll soon award contracts for 
buildin g new carhomes a nd machine sh ops in Chill iwack. 
The cos t is es timat ed t o b~ about $20,000. 

Fresno, Hanford & Summit Lake Interurban Railway, 
Fresno, Cal.-Plans have b ee n completed by thi s comp a ny 
for it s new o ffice bu ilding on I Street, in F re sn o. The 
structure will occupy tw o lots, 50 ft. x 150 ft. It wi ll be 
two sto rie s in th e fron t and on e story in the r ea r. The 
sec ond fl oor will contain offi1.:e rooms and accessories. 
\Vork will be b eg:111 in the near future. The cost is es ti­
m a ted t o be about $20,000. [E. R. J. , Mar ch 25, 'r r.] 

Sacramento Electric, Gas & Railway Company, Sacra­
mento, Cal.-This company will build a fi ve-st ory building 

on Tent h Street, between K Str eet a nd L Stree t , in Sac ra­
m ento. 

Connecticut Company, New Haven, Conn.-P lans for the 
company' s n e w carh ous e in \Vaterbury h ave been com­
pl et ed a n d con structi on wi ll begin w ithin a sh ort tim e. The 
proposed bui ldin g will b e located di r ect ly east of the prese nt 
op er atin g ca rh ou se. It will b e 360 ft. x 182 f t. O n the 
seconcl fl oor will b e loca t ed the suite of offices fo r the offi ­
cial s and th e re \\"ill b e fo urt een track s in th e carh ouse 
capalJ le of st o rin g a ll th e cars u sed in opera tin g the W ater­
bury lin es. 

Ft. Wayne & Northern Indiana Traction Company, Ft. 
Wayne, Ind.-Thi s comp any is con sideri ng pla n s t o erect 
a n ew jo int t ermin a l sta ti on in Blufft on. 

Southwestern Traction & Power Company, New Orleans, 
La.- Thi s com pany is con sider in g plan s t o er ect a n ew 
ca r h ou se. 

Chambersburg, Greencastle & Waynesboro Street Rail­
way, Waynesboro, Pa.-Plan s are b ein g con sider ed by thi s 
comp any fo r a n ew carh o u se in Wayn esbor o. 

Galveston-Houston Electric Railway, Houston, Tex.­
W ork has b een be gun by th is com pany t earin g away th e 
struct ure on th e w es t s ide o f Twenty-fi r st Street, b etw een 
Church Str ee t a nd P os t Office Street , in Galveston, on 
which it w ill e r ect a new car ho use. T h e building will be 
65 ft. X 165 ft . 

POWER HOUSES AND SUBSTATIONS 
Sacramento Electric, Gas & Electric Railway Company, 

Sacramento, Cal.-T hi s comp any has purchased five acres of 
land on the bank of the Sacr a m ent o R ive r ,. in Sacramento, 
up on w hi ch it will build a n ew pow er h ouse. 

Wilmington & Philadelphia Traction Company, Wilming­
ton, Del.-Thi s company ha s pur chased fr om the General 
E lect ri c Company, throug h J . G. White & Company, New 
Y ork, a 4000-kw turbo-gen er ator, a roo-kw turb o- exc iter and 
t wo rooo-kw, 250-volt motor-generator set s, which will be 
u sed on th e t hree-wi r e li ghtin g sys\e m. 

Des Moines (la.) City Railway.-A m ong th e improve­
m ent s planned by thi s compa ny durin g th e year is an addi­
tion t o it s p ower h ou se . The contrac t h as be e n awarded 
t o the Gen eral E lect ric Company, Chicago, fo r in st a lling a 
t o th e Genera l Electric Compan y, Chi cago, fo r in st a lling 
4000-hp in ge n era tin g equipm ent. 

Southwestern Traction & Power Company, New Orleans, 
La.-A n ew power house will soon b e erec ted. by thi s com­
pa ny. F. W. Cro sby, T enegr e Buildin g, New Orleans. 

Escanaba ( Mich.) Traction Company.-It is r eport ed that 
this co m pany will c onstruct a second power dam on the 
E scan aba Rive r, capable of developi n g 2500 hp. 

Omaha & Council Bluffs Street Railway, Omaha, Neb.­
T his comp any has orde red fro m th e Gen eral E lectric Com­
pan y three rooo-kw, 600-Yolt r otary con verters ; four 1050-
kw, 3-ph ase tran s former s ; t hree 350-kw sin g le-phase trans­
forme r s ; on e 75-kw turbo-d riven exciter ; one blower set, 
on e air compressor a nd on e switchboa rd. Two of the 
1000-kw rotary converte r equipment s will be in st a ll ed in the 
n ew South Omaha substation. w hil e th e third is for instal­
lation in the company's power plant. 

Tidewater Power Company, Wilmington, N. C.-This 
company ha s com pleted a nd placed in operati on it s n ew 
additi on to it s power h ou se in Wilmin g t on. It has pur­
chased and in stalled on e 500-kw r o tary and o n e 250-hp 
Babcock & Wilcox boil er. 

Tri-State Railway & Electric Company, Eas~ Liverpool, 
Ohio.-Thi s company has o rde r ed fr om the General Elec­
tr ic Company, through J. G. White & Company, New York, 
a 300-kw, 2300-600-volt r otar y converter. 

Washington Water Power Company, Spokane, Wash.­
Th is company proposes t o complet e its L ittle Falls plant, 
extend many of its dis tributing lines in Spokane, install 
s t o rage batteries, ext end it s under g r ound conduit system 
a nd complet e it s t ran smi ss ion line from Post Falls to New­
port. 

Milwaukee Electric Railway & Light Company, Milwau­
kee, Wis.-This company has ordered four 9-retort Taylor 
g rav ity underfeed stokers, to be used with four 800-hp 
boil er s. 
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Manufactures & Supplies 
ROLLING STOCK 

Piedmont Traction Company, Charlotte, N . C., will cl ose 
co ntracts within a few clay s fo r twenty-t h ree new ca r,; . 

Washing ton W ater Power Company, Spokane, W ash., is 
r epo r ted t o b e consi derin g t he pur chase of seve ral n ew 
cars. 

Mercer County Traction Company, T renton, N . J., has 
o rd ered t en tw o-m ot o r railway equipm ent s fr om the General 
E lectric Com1j a ny. 

Salem Railway & Light Company, Salem, Ore., has or ­
de red six 22-ft. closed m o to r cars with Brill 2 1-E tru ck s 
from t h e Danvill e Car Company. 

Union Railway, New York, N . Y., ha s o rd ered tw o 3-1-ft. 
4-in. m otor tlat car bodies and fou r 27- G2 t ru cks wit hout 
wh eels from The J. G. B rill Compa ny. 

St. Louis, Monte-Sano & Southern Railroad, St. Louis, 
Mo., expects to pu rchase durin g t h e n ext two m o nth s two 
o r th re e gasolin e ca r s fo r h aulin g pa ssen ger s. 

Wausau (Wis. ) Street Railway h as purchased a quadrupl e 
equipm en t of No. 307 m o tor s, wit h typ e K -35 control, fr om 
t he \,Ves tin g hou se E lectric & :.Ia nu fact urin g Co m pany. 

Toledo Railways & Light Company, Toledo, Ohio, h a s 
o rd ered roo type 310-C box fra m e int erpole mo to r s from 
t h e W es tin g house Elect r ic & l\Ia nufacturi ng Company. 

New York & North Shore Traction Company, Roslyn , 
N. Y., h as o rdered th re e 30-ft. 8- in. se mi-conver t ib le cars 
m ount ed o n B rill 27-E-r truck s from th e G. C. Kuhlm an Ca r 
Comp a ny. 

Springfield (Mass.) Street Railway ha s o rde red from th e 
Wason M a nu fac turin g Compa ny on e 33-ft . cl osed car 
b ody , tw o 32-ft. closed ca r bo di es a nd six 28-ft . clo sed car 
b odi es. 

Guelph Radial Railway, Guelph, Ont. , has or de r ed fr om 
th e W estin g h ou se E lec tri c & l\Ia nufac turin g Co mpa ny on e 
27-ton locom oti ve w ith four No. 10I-B2 m oto rs a nd type 
K -28B con t ro l. 

Asheville & East Tennessee Railway, Asheville, N. C., 
h as o rd er ed one quadrupl e equipm ent of No. 307 mot o r s, 
w ith t ype K-35-G con trol, from th e vVest in g house E lect ric 
& l\fanu fact11rin g Comp a ny. 

Philadelphia & Easton Electric Railway, Doylestown, Pa., 
has orde r ed t wo quad ru ple eq uipm ent s of No. IO I B-2 
m o to r s. with t ype K -28 cont ro l, fr om t h e We stin g house 
E lec tri c & Ma nufact uring Com pany. 

New York, New Haven & Hartford Railroad, New Haven, 
Conn., h as purch ased fo ur qua drupl e equipm ent s of No. 
409 a .c. m ot o rs with uni t sw itc h cont ro l fro m th e \ Ve st ing­
h ouse E lect ri c & l\I anufact u ring Co mpany. 

Texas Traction Company, Dallas, Tex., n o ted in th e 
ELECTRIC RAILWAY J OU RNAL of March 25 , I9II, as b ein g in 
th e m a rke t fo r t hree car s, has or de r ed t hree in teru rba n cars 
!11 ount ed on Brill 27-MCB-3 t rucks fr om th e A m erican Car 
Compa ny. 

Ft. Wayne & Wabash Valley Traction Company, Ft. 
Wayne, Ind., is in th e m a rket fo r t en ce nter-d ump ball a st 
car s of 25-yd., 30-yd. o r 35-yd. capac ity; a lso fo r poss ibly 
five fl a t car s of 60,000-lb. o r 80,000-lb. capac ity, a ll to h a ve 
M.C.B. equipm ent. 

Omaha & Council Bluffs Street Railway, Omaha, Neb., 
h as o rdered fro m th e. Ge n era l E lec tric Com pa ny twenty 
t wo-motor , G E-80 car equipm ent s, five two-m oto r, G E-20I 
car equ ipments a n d five st r aig ht ai r -b rake equipm en t s, w it h 
CP-27 comp r essor s. 

Connecticut Company, New Haven, Conn ., h a s ordered 
seve nty-three pairs of S t a ndard O-50 tru ck s from t h e 
Standa rd Mot o r Truck Com pany for t h e fo rty cars b ein g 
buil t by th e O sgood- Bradl ey Car Com pa ny a n d t h ir ty-t h ree 
by th e Wason Ma nufac turin g Com pa ny. 

Buffalo & Lake Erie Traction Company, Buffalo, N . Y ., 
has ord ered fo ur close d vistibul ed m ot o r car s fr om t he 
G. C. K uhlman Car Compa ny . Th e len gth of th e car bo di es 
is 42 ft. 9§1s in. , over bumper s 53 ft. 6½ in. T hey are 
t o b e equipped w ith qu adrupl e GE-205 m otor s. 

Conestoga Traction Company, Lancaster, Pa. , ha s in ­
cluded t he foll owi ng in it s ~peci li catio n ~ fo r th e t hr ee t:l os ed 
ve s tibuled m o tor c; r s whi ch a r e bein g buil t by Th e J . G. 
Bril l Compan y : 
Seat in g ca pac ity ... ..... . .. -1-1 
Weight (car body) . . 18,500 lb. 
Bols ter center s, le ng th , 

I8 ft. 8 in. 
L eng th of body . .. . 30 ft. 8 in. 
Over ve s tibul e ... ... ..(Oft. I in. 
\Vidth ove r sill s . . 7 ftrr ½ in. 
O ve r all . . .. . .. .. .. . 8 ft. 2 in. 
Body .. . .... . . .. ... ... w oo d 
Int eri or trim ... . ... .. ch er ry 
R oo f . . ........ m onit o r dec k 
U n derfram e ..... . .. .. . st ee l 
Ax les . .... . ........ Brill s t<l . 
Dump er s .... Brill an g le iron 
Car trimmin gs ...... . bro nze 
Coupler s ... ... ....... Hn vey 
Curtain fixture s .... C. S. Co. 
Curta in material .. pantasote 

Gea r s a nd pini on s ... .. \V~~t. 
Gongs ... . .. .. . . ... Dedenrla 
H an<l brakes . ....... ve rti cal 
1-1 ca t ers ............. Con sol. 
H eadligh ts .. J m peri ca l S. ar c 
J ourn a l boxes ......... Syrn . 
l\ I o tnr s ...... ..( \ Vest. ro 1- B 
l\I o tors ........ oub id e hun g 
Sa nd er s ............. Dumpit 
Sas h fixt ures .... doubl e sas h 
Sea t s ............... \ Vinn cr 
Sea tin g materia l ..... .. r a t ta n 
Sprin gs . . ............ . . Brill 
S t ep tr ea d s ............ woo d 
Truc k s ....... Bri ll 27 l\ I C Ur 
V entil a tors ..... .. ... r egular 
\Vh eels ........ .. 33- in . Na t. 

TRA DE NOTES 

Ackley Brake Company, N ew York, N. Y., ha s received 
an order fo r additi ona l Ac kl ey brake s from th e Basie 
Tramway, Bas ie, Swit zer land. 

Page & Hill Company, Minneapolis, Minn., ha s in stall ed 
a t it s M inne sota Tra n sfe r yard a p lant fo r g iv in g cedar pole s 
a prese rvative trea tm ent. 

Massachusetts Chemical Company, Walpole, Mass., an­
n ounc es t hat it s Chicago office is n ow loca t ed in t h e Brooks 
B uildin g, J ac kso n Boulevard and F r anklin Street. 

Griffin Wheel Company, Chicago, Ill., h as purchased a 
tract of n earl y five ac r es in W es t Fo rty- t h ird Street, Chi­
cago, o n which it is sa id a new factory will be er ec t ed. 

Pyrene Manufacturing Company, New York, N. Y., ha s 
moved it s genera l offices t o 1358 Br oadway, New York. 
T he factory will r emain at ..( IO East Thi rty-second Street . 

Edgar Allen American Manganese Steel Company, Chi­
cago, Ill ., h as appo int ed H . H . H un t eastern sa les agen t 
w ith headquarters a t X ew Cast le, D el.. t o succeed V . \V. 
l\Ia son, Jr.. r es ign ed. 

H . 0 . Fettinger has r es ig ned as r eprese ntat ive of the 
Safet y Car Heat ing & Lighti ng Company, ?\ew York, to 
b eco m e co nn ected with t he Clement Restein Company, 
Phi ladelph ia, Pa., as m a nage r of t h e railway department. 

American Steel & Wire Company, Worcester, Mass., has 
r ec eiv ed t hrough St one & Webster. Bost on, l\lass., an o rd er 
for cables t o cos t about $300.000 for t h e Bos ton E levated 
Ra il way, for u se in its dist r ibutin g sys t em from t h e new 
S outh Boston power s ta ti on. 

Perry Ventilat"or Corporation , New Bedford, Mass., has 
receiv ed an order fo r ven til ators fo r fo r ty all-stee l ca r s 
for th e Bost on (l\I ass .) E levated Rai lway, w hich are n ow 
being built by t h e Standar d S t ee l Car Company. Th ese ca r s 
hav e arc h roofs a n d ar e fo r tbe in t h e n ew Cambridge sub­
way. 

United States Metal & Manufacturing Company, New 
York, N . Y., has appoin ted J . J . Ro ss mana ger of th e wes t­
ern r a ilroad dep a rtmen t, with h eadquar ter s in the l\lc Cor ­
mick Building, Chi cago, I ll. M r . R oss was formerly con­
nected with t h e Feath er s to ne Foundry & Mach ine Com­
pany, and wit h the J . V . D owlin g Company. 

Bronze Metal Company, New York, N . Y ., at the a nnual 
meet ing elec ted Otis Cut ler a n d J oe l S. Coffi n , directors of 
the com p a ny, in addi ti on to E. H. Fallows, R. J . Davidson 
and Alexander T urne r. T he fo ll owin g offic ia ls. were also 
elec t ed: E. H. Fa ll ows, pres id ent; Alexand er Turner, vice­
p res ident a nd gene ra l m anager , a nd C. D. J ohn so n, sec re­
tary a nd treasur er. 

Southern Car Company, High Point, N . C., which was 
recent ly r eorganiz ed , expects to cater fo r busin e ss to t h e 
en tire count ry, as it s fr eigh t r ates are so favorable that it 
ca n r eac h ou t in co m petit ion to any part of t h e United 
States. T h e com pa ny a lso expec ts eve n tually t o do con­
siderable fo r eign busin ess. I t s plant wi ll b e in op erati on in 
t he early p a rt of Jun e. 
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Kingston Locomotive Works, K ingston, Ont., a t a sp e­
cia l m ee tin g of the stockh olde r s , on .\lay 26, accept ed the 
o ffe r of E miliu s J ar v is & Co mpany, o f T or ont o, represe nting 
a syn d ica t e of eng in eers a nd capita li s t s includin o- L or d 
G le nconn er , Ma rlboroug h P ri o r , J. L ei~h \Vood 

0

a n d F. 
R. S. Balfour, o f L ondon, Eng., fo r the purcha se of the 
wo rk s. T he company w ill sho rtl y b e r eorganized , t h e cap­
ital stock inc r eased to $5 ,000,000, a nd the plant doubled 
in capacity. At p rese n t t he capi ta l is $500,000, a nd the 
number of m en empl oye d between 500 a nd 600. 

Sargent & Lundy, Chicago, Ill., con sulting en g in ee r s, a n­
nounce th at J a m es L ym a n, fo rm erl y d is t ri c t en g in eer for 
th e Gen er a l E lectri c Compa ny, Chicago, Ill. , has b ecome 
a m em be r of t he fi r m and w ill assum e th e duties of 
chi ef en g in eer o f t he elec tri cal depa rtm en t. l\Ir. Lyma n 
was assoc ia t ed fro m 1884 to 1887 w ith Thomas A. Edi son 
in in s ta llin g the fi r st li g htin g p la nt s in P enn sylva nia, M a ry­
la nd a nd o th er st ates. After a p eri od of seve ral yea r s in 
th e m a nu fac turin g bus ine ss l\ Ir. Lym a n ente r ed th e emp loy 
of th e Gen era l E lectric Com p any, b ein g loca t ed fi r :c, t in 
Sch enec ta dy and, for t he pa s t s ix t een y ear s in Chicago as 
d is tri ct e ~g inee r. \ V. S . .i\Ionroe, fo rm erly in ch a rge of 
t he draftm g r oom of Sa rgen t & L nundy, has b een a lso 
take n into t h e fi rm and will h ereafter assume t h e duti es of 
c hief en g inee r of t h e mec ha ni ca l de pa rt me nt un de r ?- Ir. Sar­
ge n t. 

Electric Storage Battery Company, Philadelphia, Pa., has 
r eceive d th e o rder for th e batte ry equipm ent of the thi rty­
five n ew storage battery ca r s fo r th e D r y Dock, East Broad­
way & Batte r y Railroad. of New York City, w hic h will be 
place d in se rvice th is summer. T h ese cars have been ,-p e­
cially de s ign ed by the T hird Avenu e Ra ilway. Eac h car 
is t:q uipp ed w it h two m oto r s an d t h e batte ri es a r e in sta lled 
under t he lon g itudinal sea t <;;. T h e cars wi JI have a maxi­
m um speed of 15 m.p. h. on len:l track with a sch edu le sp ee d 
of 7 m. p .h . t o 8 m .p. h ., in cluding stops. T hey are of t h e 
open platform sin gle-t ruck type w it h 18-ft. bodie s. The 
batte ry eq uipment o f each car is to co n sis t of fifty-eigh t 
ce lls of type 2<J i\IV "Hycap-Exide."' Cell s of thi s typ e have 
bee n operated in street-ca r se r vice in ;-; ew Yor k for ab out 
a yea r with marked succes s. 

Sprague Electric Company, New York, N. Y ., will be 
me rged wit h th e. C en era l E lect ri c Cnmpany, Sc h enectady, 
~- Y., on J un e 1, 19II. I t s busine ss will be conducted un der 
t he nam e of Sp rague Electr ic \ Vo rks of General Electric 
Comp a ny . T he ma nufacture an d sa le of t h e line s of ap­
pa ratus and supplie s h eretofore exploited by the Sp rague 
Electric Company wi ll be cont inue d by t he Sp rague El ec­
tric \ Vo rk s of Genera l Elect ri c Company under t h e sam e 
o rgan izat ion, with D. C. Du r lan d in r espon sibl e charge as 
gene ral manager. ..\JI corr esp onde n ce sh oul d b e sent t o 
the Sprague Electric \ Vo rks at th e qme addr ess as in the 
past. T h e officers of th e Sp rague Elec t r ic \ Vorks w ill be 
continued as h eretofo re, w it h m ain offices a t 527-531 \Ve st 
T hir ty-fourt h Street. ;'\ew Yo r k, X. Y .. and branch o ffi ces 
in t he p rin cipa l cities. 

The Westinghouse Electric & Manufacturing Company, 
E ast Pittsburgh, Pa., repn rt s th e fo ll owin g rece nt o r ders: 
From th e To ledo Ra il way" & L igh t Comp any , 100 typ e 310-C 
box-frame inte rp ole ,-.tree t railway mo t o r s; fro m t h e X ew 
York, :New Haven & Hartford Ra il road, fo ur quadruple 
equi pm en ts of No. 409 a.c. railway motor s w ith u nit swi tc h 
cont r o l ; fro m t he Guelph Radial Ra ilway, o n e 27-ton loco­
m otive w ith four No. 101B2 rai lway m ot or s and type 
K-28-B contro l. Ot her recent orders for m o tor s h ave come 
fr om t h e H umm elstown & Campb ells tow n Stree t R a ilway, 
Her sh ey, Pa.: th e Nash vi ll e Railway & Lig ht Co mpa ny, 
X ash ville. T enn.: th e Cu mber land E lect ri c R a il way, Cum­
berla n d , l\ I d.: th e F r ede ri ck Rai lroad. F rederick, M d .. and 
the Conn ect icut Com pa ny, X ew Haven , Conn . R ecen t 
fo r eign r a ilway or ders include on e fro m t h e T aka .ski \ \Tate r 
P ower E lec tri c Company, of J apan, for two double equip­
ments of X o. I2 c\. street ra ilw ay motor s w ith typ e 210D 
con troll er s. T hi s o r der ,vas p laced throug h Takata & Com­
pany. t he \ Vestinghouse Com pany's r epresen ta tiv es in 
Japan. 

Woodmansee, Davidson & Sessions, Chicago, Ill., has 
been fo rm ed to act as con sul t ing en g in ee r s, ,vith h eadquar­
ter~ in th e F ir st ?\Ta t ional Rank Build in g, Chicago. Ill. The 
tirm is c ::l rnp ~ sed of Fay \ \' J-, dm an s ee, C. J. Davidson a nd 

E. 0. Se ss ion s. It is pr epared to undertake con sulting 
civil. e lectri ::a l a nd m echanical en g in eerin g propositi c n s of 
any character and mag nitu de. Fay Woodman see began 
hi s fir st prac t ical wo rk in eng in eering w ith the gove rninent 
on the deep waterway su rvey of th e H ud son River from the 
Troy State dam t o Germantown, in 1898. He th en became 
conn ected w ith the Gen era l E lectric Company, and r emained 
unt il F eb. I , 1903, when h e r esigned to become elec trical 
eng in eer fo r Sargent & Lundy, Chi cago, Ill. , consulting 
eng in ee r s. Thi s position h e h eld until hi s retirement from 
thi s compa ny, on A pri l I, 1911. D urin g his conn ection w ith 
Sar ge nt & L undy l\ Ir. W oodman se e as sist ed in th e rehabili­
t a ti on of th e International Traction Company of Buffalo, 
N. Y., and in the co n structi on of several la r ge power plants 
in o th er c iti es. C. J. Davidson forme rly wa s chief eng in eer 
o f p owe r plant s o f t he Mi lwaukee E lectric Railway & 
L ig ht Company, i\Ii lwa ukee. \Vi s. A biographical sketch 
of l\ Ir. D avid son · wa s pri nted in the ELECTRIC R AILWAY JOUR­
NA L o f .i\I ay 13, 19 11 , w h en h e r esigned from t hat company. 
E. 0. Session s entered the emp loy of th e T homson-Hous­
ton E lect ri c Co mp any, Lynn , :M ass ., in 1889, and became 
assistant superintendent o f th e E dison General E lect ri c 
Co m pany, ::Jew Y ork, in 189 1. From 1894 t o 1896 l\I r. Ses­
sion s wa s ge n eral s uperintendent for Frank Jone s, and 
during t hi s pe ri o d h e im,ta Jl ed thirty pow er plant s a n d three 
r ailways. He th en b ecame conn ect ed with the Gen era l 
Electric Compa ny as en g in ee r of con struction, and from 
1901 to 1908 was en g in eer fo r th e Stanley-G.I. Company. 
In 1908 he j o in ed t he Gen eral E lec tric Company as spedal 
enginee r. w h ich p os iti on h e held unt il hi s r eti r em ent from 
t hat comp any. on i\f ay I, 191 I. 

ADVERTISING LITERATURE 
Indianapolis Brass Company, Indianapolis, Ind., is mailing 

a circul a r w hi ch desc ribes the I. B. C. secti on in -,u lato r. 
U. S. Metal & Manufacturing Company, New York, N. Y., 

ha s issued an in te r es tin g b ookl et on the subj ect o f \"arnish, 
its hi s tory a nd m anufac ture. 

Electric Storage Battery Company, Philadelphia, Pa., is 
d istributin g a sm alJ p amp h let w ith the titl e "The Sto r y of 
t h e S t o rage Da ttery." It d esc ribe s b ri efly som e of the 
many apppl icatio n s o f s tor age batteri es o f d iffe r ent sizes 
a nd type s w hic h t he comp any m akes. 

Schuchardt & Schutte, New York, N. Y., h av e issued a 
pamphl et w hi ch desc ri bes a nd illu strates their hand tach o­
meter s fo r indica tin g acc ura t ely the spe ed of the shaft s and 
spindl es an d a lso th e p eri p h ery o r belt speed s. The thumb­
sl id e adjustmen t of t h e si n g le spind le g ives fo ur ranges o.f 
spee d. 

National Carbon Company, Cleveland, Ohio, h as issued a 
4-in. x 6- in .. 76-page . cl oth-b ound bookl et, entit led. "Prac­
t ical Oper ation of :\. r e Lamp s." Thi s publi ca ti on de sc ribes 
fully t h e differ ent t yp es o f a .c. and d.c. arc lamp s and 
explai n s how t h eir ,·a r iou s op eratin g troubl es may b e 
a ,,o ided o r oYe rco m e. In a ddition t o thi s, data a r e pre sented 
on wi r ing, lin e wo rk, electrical in s trumen.t s, etc .. a nd tables 
a re given on li g h t r efl ec tion, int erior illumin a ti on , wi ring 
an d miscellan eou s en g in eerin g subject s. 

General Electric Company, Schenectady, N. Y., h as iss ued 
Bullet in Xos. 4826 and 4827, w hich describe the co mpany's 
water an d ai r- flo w m eters, re sp ective ly. Bulletin );o. 4825 
illu strates an d desc ribes a lin e of co mpact. accurat e and 
mod erate-p riced in strum ent s for u se on alternating and 
d ire ct-curren t switchboard s. The bu lle t in conta in s dimen­
sion diagrams and a lso illu stra tion s sh owin g th e ac tu a l size 
of the m e ter sca les. The company ha s al so issu ed Bu ll etin 
No. 4831, w hi ch desc ribe s bri efly a type of oil switch suit­
able for install ing in manh oles. These switc hes arc made 
single . double or triple p ole, single-thr ow, and a r e for use 
on circuits on Yoltages up t o 7500. The norm a l current 
rating is 200 amp. 

NEW PUBLICATION 

Locomotive Breakdowns. By Geor ge L. Fowler and Wil­
liam W. \Vood. New York: The Norman W. Henley 
Publishing Company. 270 pages; illu strated. Price $1. 

Thi s is the 19 1 I edit ion of thi s we ll-kn own aid fo r steam 
locom ot i\"e c> n <>i ,, eers. A large p orti on o f the bo ok is de­
vc t ed t o ai r br ak e t rouble s. 




