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The Annual Maintenanc~ Issue 
'
1Every department of an electric railway company is inti

mately concerned with the way in which the maintenance work 

is · conducted. Upon the engineering department devolves its . 
direction and execution. The accounting department is anxious 

to obtain a proper distribution of the expenses; the claim agent 

is interested because of the close relation which exists between 

the care of the work performed in shops and the reliability of 

the equipment in service; finally the general manager considers 

the subject from all of these aspects as well as from that of 

their co-ordination in the operation of the road as a whole. 

Over the original design of its equipment the average electric 

railway has comparatively little control after the general type 

of its cars, motors, overhead equipment and power station ap

paratus has been selected, but the details of the maintenance 

work_ devolve practically in their entirety on the railway engi

neer. While he usually is not able to modify radically the 

original design of the apparatus he can often greatly im

prove and strengthen it as it passes through the repair shops. 

The result is that many of the important advances made in 

electric railway equipment have had their origin in the mainte

nance department. 

The present issue is the third annual maintenance number of 
this pape_r. Each of these issues has been published during the 

fir st week in April, because the work of preparing for next win

ter must be done during the coming summer months. Outside 

maintenance must be carried on, the closed cars must be put 

into condition and plans must be completed for the new equip

ment required. To some companies it may seem premature 

to order now cars and other equipment which will not be used 

until next autumn but it is by no means too early. There is 

no economy in waiting until a short time before apparatus 

is actually needed and then placing a rush order. Such a plan, 

of necessity, must mean less satisfactory work and prices and 

probably less satisfactory deliveries. 

Railway Motor Maintenance a Perpetual Problem 
Observati on of the causes of car equipment breakdowns in 

service emphasi zes the fact that no matter how far designers 

of rai lway motors may travel in the search for reliability, con

stant vigilance on the part of operating companies will ever be 
necessary to obtain the best results in car mileage per failure. 

The secret of success, of course, is to determine the ca use of the 

trouble, but for each fault there is usually a larg-e numhcr nf 

poss ible causes, occurring- over a wide area and at irregular 

periods. To assist in the diagnosis, it is interesting to find that 

most companies now expect the car crew, or the motorman, to 

report motor trouhles with considerable thoronghness and to 

indicate, if poss ible, the cause. As the 111otor111a11 is tile only 

source of primary information regarding service troubles in 

the cqnip111cnt, it will he wise to encoura ge him to give as 



558 ELECTRIC RAILWAY JOURNAL. [VoL. XXXV. No. 14. 

full a report as possible rather than simply a fragmentary 

statement upon his return to the car house. A llowing 

for differences between men, there is opportunity in many in

stances for giving more facts than usually appear on reports of 

pres3 for straightening axles and shafts. In recent years, also, 

a number of combination to ols have been placed on the market 

expecially suitable for the road too small to use individual 

machines for any considerable part of the day. Some car-house 

fa ilures. If the trainmen are given to understand that all that space usually can be spared for placing the machines, while con-

the company desires is to learn the utmost about each failure 

with the object of preventing similar occurrences in the future, 

an~ if the car house supervisor or starter, or even the car house 

repair foreman, is authorized to ask questions in some detail as 

to the performance of the equipment when the motorman comes 

in there is no doubt that light would be shed upon many defects. 

Under the ordinary system of requiring the motorman to 

make a report of only a line or two when an equipment failure 

occurs, the company may lose valuable information. The 

preparation of certain stereotyped questions for use at car 

houses in the discretion of the for eman or starter might help, 

and while such lists of questions would lack flexibility, they 

could be used effectively to stimulate the memories of the men. 

Thus, if an armature flashes over, it is des irable to know if pos

sible what was the position of the controller handle at the time, 

where the car was running and about the speed, whether the 

main fuse blew, what was the immediate appearance of the 

commutato r and brushes if examined, and other like points 

which a car house examination cannot disclose, but which bear 

directly upon the difficulty. Continued reports of fl ashing on a 

certain line might show, for example, that the trouble occurred 

whenever the car passed fro m one feeder section into another, 

and the trouble, if traced, might be charged to too high voltage 

veniences like an overhead runway for armatures, motor cases 

and other heavy parts can be built up from worn-out 

rails, obsolete railway motors and other old material which had 

been waiting for a good bargain with the junk man. An ade

quate shop equipment for the track, line and power departments 

is just as useful as in the maintenance of the rolling stock. 

Premium and Piece-work Systems 
No discussion on maintenance would be complete if it did 

not take into account the influence of labor charges on the 

total expenditures. The problem of getting the most 

labor for the minimum total outlay is always difficult because 

it involves a psychological factor, namely, the attitude of the 

workmen toward any scheme which seems to threaten the 

amount contained in their pay envelopes. In view of this fact, 

it may be of interest to point out that the large electric railway 

systems in New York have developed labor accelerating 

methods, which have proved successful_ from the standpoint of 

both the employer and employee. Thus, in the case of the 

Metropolitan Street Railway Company, whose shop practices 

are described in this number, the premium system was applied 

while converting 250 cars to the prepayment type. Instead 

of employing straight piece-work rates, the shop superintendent, 

on crossing the gap. The nearer the mechanical department assisted by the foreman of each department, fixed a minimum 

can come to surveying the whole fi eld of motor performance, 

the more certain will be the reduction of failures, with their 

indirect cost in t raffic delays and their direct charge upon 

revenue. 

Home Repairing by the Small Company 
One of the hardest problems before the manager of the small 

railway property is to convince his board of directors that a 

well-equipped shop is a necessity and not a lux ury. The aver

age director will admit without question the desirability of a 

few of the most commonly used machine tools, but when the 

subj ect of special tools comes up- he is apt to take the narrow 

view that it does not pay to have devices which are required 

only occasionally. This idea is undoubtedly correct when applied 

to manufacturing. There it is often more economical to send 

out a greater part of the work. But a different rule must be 

fo llowed in electric railway maintenance because so much re

pairing is of an emergency character in which the time element 

is most important. An inadequate shop outfit place3 the com

pany at the mercy of the local carpenter and machine or black

smith shops which are rarely equipped with tools exactly suit

able for electr ic railway work and as many of the jobs turned 

over to them are wanted in a hurry, they feel more than justi

fied in exacting exorbitant prices. In cases of this kind, the 

extra cost and loss of revenue through delays incident to outside 

repair work usually fa r exceed the fixed and running charges 

on a modest shop outfit. Even a IO-car system can afford to 

have such tools as a lathe, boring mill, wheel press and 

grinde r, together with a smithy. F,n equipment of this character 

may be adapted readily for other purposes by the use of in

expensive attachments. T hus the lathe may be employed for 

commutator slotting, the boring rr ill fo r drilling and the wheel 

period in which a given job could be done by a good man under 

the old conditions, and then provided that the workman should 

share equally with the company the profit accruing from any 

saving in time. Thus, it was made clear to the men at the 

outset that they would not earn less but that they could earn 

more. The result was that, instead of spending $23,035.75 as 

estimated on the day-rate basis for the job under consideration, 

the cost on the premium basis was but $18,401.24, The saving 

to the company on this contract considered by itself was 20 per 

cent, but the actual gain was greater, because through a saving 

in time o f 42 per cent, a large number of cars was available 

for the transportation service earlier than otherwise. As the 

men were working practically on their own time, it was 

necessary to examine only the quality of the finished job and 

not to keep watch over them continuously. 

The method adopted last year by the Third Avenue Railroad 

Company for doing similar work was somewhat different but 

equally successful. Detailed piece-work prices were fixed on 

the assumption that the men would do from 25 per cent to 30 

per cent more work on the new basis. A bonus was given 

for carrying out a series of operations, like the complete power 

wiring of a car in less than the usual period. The company 

found that the average increase in daily earnings per man 

under these conditions ranged from 25 cents to 50 cents. Both 

the Third Avenue Railroad Company and the Interborough 

Rapid Transit Company have gone into piece-work paint

ing also. The latter company found that the adoption of this 

practice saved 25 per cent in labor cost, while it increased the 

earnings of the men some 20 per cent. 

Of course, the full benefits of piece-work can only be ob

tained through the co-operation of the working force. It is 

not proper to assume that the mere existence of piece-work 
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in place of a former hourly-payment scheme will bring in the 

millenium o f maximum output and maximum daily wages, while 

maintaining the highest quality of workmanship. The shop 

foreman who takes up piece-work must ordinarily do consider

able missionary work before his depar tment gets into line for 
efficient service under the new regime. The individual work

man must be shown how to make the most o f his t ime, and 

such matters as the location of t ools within con stan t r each, 

pl;;.ns for the machining of a second piece as soon as the 

first is out of the tool, reduction to the m inimum of the num

ber of hammer strokes in every similar operation, proper 

position for quickest adjustment of material, and anticipation 

of supplies needed for a given number of consecutive jobs, 

are all worth the personal attention of the head of the depart

ment. When a good man goes to the fo reman and complains 

that he ~annot ea rn as much under the piece-work plan as 

before, it w ill pay to spend a couple of hours with him i f 

necessary in determining the cause. If others do not have that 

difficulty, it may be simply a little lost motion or the personal 

inefficiency of the man which interferes with his success. If 
the workman cannot rise t o the situation after these points 

are brought to his attention, he must inevitably be superseded, 

since a fair piece-work schem e is based upon reasonable 

average times of per fo rming given· t asks in stead of r ecords in 

production. In the paint and motor repair shops enough 

operations are specialized duplicat ions to make piece-work 

ve ry attractive when care fully planned and administered. 

Preservation of Ties 
The steam and electric r ailway., of the United States sper 

more than $60,000,000 for cross-ti es in 1908, wh ich was a year 

of strict economy in expenditures for maintenance and new 

construction. The normal demand each year for renewals 

alone is close to 120,000,000 ties, and the construction of new 

lines is constantly adding to the yearly consumption fo r re

newals. Where is the future supply o f cro3s-ties coming from 

and what will be their cost ? In many parts of the count ry, the 

local supply has long since been exhausted and the user of ti es 

there has to add to the purchase price of the tie at the place of 

cutting the cost of a long haul by land or water. Timber 

producers, guided by t he advice of forestry experts, have made 

a start on the conservation of the remaining fore3ts and the 

cult ivation of timber on a large scale. In time, these steps 

may restore a closer balance between production and consump

tion, but it is equally important that avery effort should be 

made to reduce the consumption of timber, especially such as 

results from decay or exposure, by the genera l use of preserva

tive treatments. Electric rai lway., which are to-day buying and 

installing untreated ties and poles will discover within a few 

years, when th ey have to make renewals, that the present-day 

prices of timber no longer prevail. 

There can be no greater fallacy than that preservative treat

ment does not pay at the present prices of timber, and it is 

a significant fact that the use of treated timber is more gen 

eral in the Southern States, where the supply is still compara

tively plentiful and prices are low, than in the Northern States 

where most of the supply has been cxhansted. One reason for 

thi s is, no rloubt, that the atmospheric and soil conditions in 

the South a rc more conducive to rapid decay than in the 

North . , On the other hand, the cos t o f timber is almost half. 

Preservative treatment is an in vestm ent whose profit is as 

capable of almost as exact a c~,lculation as that o f a bond. 

A misconception exist s 111 many quarters of the cost of 

applying preservat ive treatment. It may be done for as low 

as IO cents per tie or a3 much as 40 cents per tie, depending 

on the quantity o f the preservat ive u.,ed and the method of 

applying it. For street r ailway work, the less expensive meth

ods usually are quite as effic ient as the more costly. T he dif

ference in expense is largely dependen t on the depth o f pene

tration and the charact er of the preservative used. When a 

large pa rt of the tie sur face is exposed to ra in and sun and the 

ti es r est on a soil which holds the moisture, large r quantities 

of prese rvative and deeper penet ration are required than when 

the ti es are imbedded 111 concrete. The opinion is held among 

many engineers that a tie into which has been injected a 

moderate quantity of creosote or other antiseptic oil will last 

indefinitely, i f completely imbedded in concrete. 

Maintenance Records 
It is very common and absolutely correct to speak of electric 

rail roading a t the present time as a science. The fixed rates 

of fa re charged an d the increasing costs of the labor and mate

r ial requi red for operation have greatly r educed the margin of 

profit for most electr ic railway companies during the past few 

years, and, except in the case of a few favored properties, 

guess-work methods of operat ion can mean nothing now but 

bankruptcy. Every aven ue by which the income of a property 

can be increased and by which it s expenses can be decreased 

must' be scientifica lly studied by the manager of to-day. But the 

etymological meaning of the word science is knowledge and a 

scientific study of electric rai lway operation presupposes pas-

sion of signifi cant facts relating t o operation, an analysis 

these fact s and an ability through thi s analysis to reach 

1., t conclusions. The fundamental basis of scientific opera

tion, therefore, is the r eco rds of result s produced by differ

ent types of equipment and by various methods under given 

conditio~s. T o provide a ba3is by which these results can be in

telligently compared is the aim of the joint committee of the 

Accountants' and E ngineering associations on shop accounts, an 

obj ect, in our opin ion, commensurate in importance with those 

of the other committees on standards of t hese two associations. 

If maintenance r ecords are carefully kept they have a cumu

lative va lue, but if carelessly compiled they are worse than use

less because they are misleading either by reason of incomplete

ness or of actual clerical errors. Conclusions based upon any 

set of maintenance records should therefore include a knowl

edge of the manner in which these r ecords were compiled. In 

rnany cases it would undoubtedly be the part of wisdom to have 

these detailed shop and maintenance records in charge of a 

clerk employed especially for that purpose. On a medium

sized road his tim e would be fully occupied, and on a smaller 

road other work could be found for him to do if he had the 

spare time. The expen ditnr e for such clerical help ,-in classify

ing and systcmizing th ese recorcl3 would usnally not only more 

than counterbalance the cost, but would often be th e means of 

prevent in g wasteful o r inefficicn t practices. 0 f CC/
1
urse, it is 

possible to intro<lucc too much system in work of thi s kind, 

but th ere is grea ter danger on the side of inaccuracy. A few 

ca refolly prepared forms, ei ther on cards or in bound books, 

whichever may be preferred, witlt the records kept constantly 

up to date, with appropriate summaries daily or fo r a not 

longer period than weekly, and with comparisons of payrolls, 

a3 wel l as the ro,t of mater ials, are usually all that arc re 

quired. 
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The value of accurate and concise maintenance records in 

economical operation has been proved so often that no argu

ment is needed in their favor. T hey have many times elimin

ated the use of expensive materia ls and have helped the move

ment toward standard apparatus and standa rd practice. If a 

company is testing different makes of apparatus, t he results 

should include the records o f each so that the m ost efficient may 

be adopted. Railway supply houses welcome the establishment 

of competitive tria ls of this kind as they assist the manufac

turer in overcom ing prejudices which sometimes exist in the 

minds of even the mo3t prog ressive managers. 

Another and most important use of maintenance records is 

that of perpetuating the experience of a company through sev

eral administrations. The successor of a master mechanic, 

power station or track engineer, or the head of any other de

partment, is placed in immediate touch with the pract ice which 

preceded him if records of this kind have been maintained 

Whatever the reason which actuates a company to establish 

maintenance records, the results will nearly always be found to 

be the greatest help in reducing operating expenses. 

Light Cars 
Perhaps in no department of railway work has there been 

such a radical change in opinion during the past two or three 

years as in the question of car weights. A few years ago the 

only popular conception of a light car was a single truck car. 

Now, engineers all over the count ry a re endeavoring to see in 

what directions the weights of ca rs, particula rly for city serv

ice, can be reduced. The subject has a very broad application 

because a reduction in the weight of cars is reflected in the 

cost of track maintenance and of power station operation, as 

well as in car maintenance itself. 

The ideal car should be of the lightest weight consistent with 

sufficient strength and rigidity of all parts to withstand the 

stresses of operation without undue depreciation. It is appar

ent that a reduction of the weight of one part will reduce by 

so much the stresses on its co-related parts. Thus a lighter 

roof will permit the use of lighter side framing which, in turn, 

may be carried by a lighter underframe. The body with its 

weight thus reduced can be mounted safely on lighter trucks 

and, last but by no means least in importance, car mot0rs of 

less capacity and weight will be required to propel the car at 

the same speed. 

Any comparison of car weights must take into account local 

conditions. If one road has steep grades, frequent sharp curves 

and rough track and another road is favo red with smooth, 

level tracks, mani fest ly then the same type and weight of cars 

will not be the best for both services, even though the same 

traffic is handled. Other things being equal, t he road with the 

best track can operate the lightest cars. There has been a 

marked improvement in the general condition of ~lectric rail

way tracks during the past few years but this improvement 

has not been accompanied, until very recently, by any material 

reduction in car weights which better track would warrant. On 

the contrary, the tendency in the past with most roads has 

been continuously to increase the weights of cars ordered. This 

condition has been due in many instances to the purchaser's de

sire to develop a type of equipment that would require less 

maintenance than the cars previously operated. As each lot of 

new cars has been bought the purchaser has arbit ra rily in

creased the sizes of certain parts with an economical end in 

view but often without regard for the effect on the other com-

ponent members of the car st ructure. In designing a car o f 

minimum weight, each member must be proportioned to carry 

a definite load with an ample factor of safety but without the 

addition of any ineffective material, whose weight would un

neces sarily stress other members. This analytical method of 

design requires a clear understanding of the principles of struc

tural mechanics, but the results in the way of reducing oper

ating expenses warrant a study of these principles by all pro

gressive engineers who may be planning new cars. 

A lthough the movement for lighter cars began to gain impe

tus long before last fall it was undoubtedly accelerated by the 

Denver convention where an excellent opportunity was afforded 

visiting ra ilway officers to observe the service given with light 

cars by the Denver City Tramway Company. Car builders will 
testify that since the Denver convention many purchasers of 

cars have shown a keen desire to reduce the weight of new 

rolling stock and designers have attacked the problem with re

newed vigor. 

The new semi-convertible cars of the Boston & Northern 

and Old Colony Street Railway which are described elsewhere 

in this issue are typical examples of cars reduced in weight by 

eliminating every ounce of superfluous material. While retain

ing the same seating capacity and approximately the same gen

eral dimensions as in a previous standard design of car the to~ 

tal weight has been lowered from 48,700 lb. to 42,090 lb. or 165 

lb. per seat. The data on weights of parts which are included 

in the desc ription form a tabulation as unique as it is valu

able. A study of these detail weights will show where further 

savings, if any, can be made in building future cars. That 

the effort spent in designing these light weight cars was not 

wasted is ev ident from the results of the power consumption 

tests made before the new cars were placed in service. A 

saving in power alone o f 73 cents per car per day is well worth 

while when it can be made, as in this case, with no additional 

initial investment. 

A good example of a road which has been operating light 

ca rs fo r some years is the inter-city system of the Cincinnati, 

Newport & Covington Light & Traction Company. The cost 

for maintenance and the average power demand under the op

erating conditions existing on this property both reflect -.! 
value of light equipments. The schedules require about 100 

cars, each of which seats 32 passengers and weighs not more 

than 13 tons. Small cars with center aisles and cross seats are 

well suited for the short-haul traffic which is handled. Al
though the company has a trackage of 6I miles and loops 

many of its cars across the Ohio River and through the busi

ness district of Cincinnati, the average length of ride is short. 

Space within the car bodies is utilized fully with seats and not 

quite so much space per seat is provided as would be necessary 

if the length of the ride were longer. 

The Covington cars weigh approximately Sm lb. per pas

senger seat. They operate over steep grades; on some lines 

the rise is fully 350 ft . During 1909 the cars on this road 

made a total of 4,rno,000 miles and the cost for car mainte

nance was only about 2 miles per car-mile. An important feature 

in the economy of operation of the Covington system, due 

largely to the operation of light cars, is the low power demand. 

The total actual power delivered in 1909 to the railway feeders, 

which, of course, includes all tracks and 1 11e losses, averaged 

very close to 1.6 kw-hours per car-mile. For some months the 

consumption was as low as 1.5 kw-hours and under severe win

ter conditions as high as 1.8 kw-hours. Most of the cars are 

\ 
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equipped with two motors of an old type, the Westinghouse 

No. 39, rated at 35 hp. Out of the 179 cars operated with two 

motors each, but 12 armatures failed in 1907 and the cars were 

kept in good operating condition with only three men working 

in the repair pits and one man in the armature shop. 

The examples cited above show some of the possibilities of 

the light car; they are not intended as arguments in favor of 

the use of cars of small size which may increase unduly the 

plat fo rm cost per passenger seat. A ll the factors of platform 

labor, power and repair costs are functions to be considered in 

designing rolling stock and the possibility of improving car 

construction so as further to reduce these costs is an incentive 

for future effort on the part of car designers and builders. 

A Sane Public Utility Commission Law 
The bill creating the New Jersey Public Utility Commission 

was signed by Governor Fort on March 24. It is an amendment 

of the railroad law enacted in 1907, and changes the Railroad 

Commission to a Board of Public Utility Commissioners with 

enlarged powers. The amended law extends the authority of 

the commission to all classes of public utilities and in that re

spect is broader than the legislation of the other leading States 

on this subj ect. This commission will take rank in importance 

with the commissions of Massachusetts, Wiscons_in, New York 

and Vermont. 
The powers of the New Jersey commission are not all -inclu

sive and the plain definition of the duties imposed by the Legis

lature will mean that the commission will devote its time and 

earnest attention more to the questions of service, in which the 

public is directly interested, than to practical corporate affairs 

and detail s o f operation which concern the companies alone. 

In the railway law of 1907 provision was made fo r a court 

review in case of dissent from an opinion and thi :; fair and just 

safeguard is, therefore, retained. 

No drastic, thunderous phrases appear in the New J ersey law. 

It is stated that the commission shall have general supervis ion 

over ?.~"' public utilities. It shall have power to require: F irst, 

compliance with the laws of the State and performance of the 

public duties imposed thereby upon public utilities; second, 

safe and adequate service; third, a uniform accounting system ; 

fourth, discontinuance of rebates or other unjust , unfair and 

unreasonable discriminations. In addition to these broad 

powers, the commission shall pass upon all issues of securities 

in order to see that they conform to the laws of the State. 

These laws provide that stock shall be issued at not less than 

par and s per cent bonds at not less than 80. Bonds bearing 

less than S per cent interest, which has been issued under a trust 

deed executed prior to Aug. 14, 190Gi, may be issued at 70 until 

Feb. 13, 1911. 

One of the most important sections o f the New J ersey law is 

that which limits the amoun t of annual expenditure by the com

mission to $50,000. This means that the commiss ion will have, 

above the salaries of its three members, $32 ,000, out of which 

the salary o f lhe secretary, not to exceed $4,000 p-:- r annum, and 

other necessary expen ses ·may be met. The Railroad Com

mission law o f New Jers~y, whi<;_h was passed in 1907, allowed 

a total expense not to exceed $30,000 per annum. The constant 

observance of affairs in New York l,y the many resiclcnts of 

New J ersey whose business is rm l\'ianhallan Island makes it 

apparen t that th is fea ture of the law aris<'s from a studied de

termination to prevent any swh excl' ssive burden for sa laries 

and expenses as has been imposed l,y the l '11blic Service Com• 

mission of the First District of New York upon the public 

that it was designed to se rve. This commission expended fo r 

its general expenses, in the period from July 1, 1907, to Dec. 

31, 1908, $1,383,313. This is a tax upon the public which no 

ends accomplished by the commission can justify. 

It will be observed that the New J e:sey law does not confer 

any direct power upon the commiss ion to make rates. It is 

in this respect that the act differs most conspicuously from the 

regulative measures passed by other States which have recently 

enacted reformative laws on this subject. The New Jersey 

board, however, may hear and examine complaints concerning 

rates and may make recommendations thereon. That is to say, 

the commission has power publicly to air grievances and when 

convinced, after investigation, that rates should be changed, it 

can recommend an increase or reduction. 

In comparison with the recommendatory action con ferred 

by the New J ersey law r especting rates, the mea3ures of the 

other States are drastic. The most severe, of course, both in 

design and in possibility of execution is that of New York. 

It is a fact of impo rtance, however, and astounding to the 

public, that comparatively f ew reductions have been ordered by 

the New York commissions, even after the searching analysis 

and investigation which the law and a wide-open treasury 

for expenses permit. It is of equal importance to state that 

in both Wisconsin and Massachusetts, where supervision over 

rates exists, a number of advances have been permitted because 

of the. manifest inability of companies to maintain their prop

erties and earn a fair return on the reasonable investment there

in at the rates with which they started operation. Such ad

vances help to relieve the companies affected, to., conserve their 

investments and to maintain the service they render' to the pub

lic. But so long as the rate-making power is conferred by 

statute, the danger exists that commissioners will be appointed 

who will use the great authority of their office to enforce un

warrantably low rates, to the ultimate detriment of both the 

property and the service. 

Many people whose opinions are en titl ed to respect will 

criticize the law on the ground that it does not confer upon 

the commission the rate-making power. These critics believe 

that any public utility law which does not g ive the commission 

mandatory power over rates is foredoomed to failure. With 

these views we are not in sympathy. W e believe that much de

pends upon the personnel of the commissioners. Regardless 

of the details of the law under which it acts, a commission com

posed of men of courage and common sense, having at heart 

the interests of the whole public-both the corporations and 

~heir patrons-can do m1;1ch to promote, among all parties con

cerned, that fa ir dealing and spirit of amity which will resu lt 

m good ser vice. To accomplish thi s in a constructive way is, 

in our opinion, one o f the chief functions of any public utility 
' commission. 

The complete law under which th e New Jersey commission 

will act is a sane measure. The exclusion of rate-making 

power from the law is, in rcatity, a statesmanlike recognition of 

the fact that the public is more interested in securing adequate 

se rvice than in unreasonably low rates. The law is a con

sistent ex press ion of the principle that il is not the true mission 

of the S tale to adopt and huld an attitude of paternalism to

ward public utility corporations. l f a reg;u la li ve policy is the 

wi ll o f the public, the State should not go furlli er th an to super

vise so a3 to preve nt fi nan cial exces~~s, und11 c di sc rimination 

and poor se rvice. 
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ROLLING STOCK AND SHOPS OF DEPARTMENT OF 
METRO POLIT AN 

THE 
STREET RAILWAY, NEW YORK 

Important Improvements which Have Been Made Since the Appointment of Receivers 

A
N art icle last week described the important changes 

which have occurred during the past 2½ years in the 
sur face railway syst em o f New York as they have been 

a ffected by the r ehabilitation and r eorganization uf the M etro
politan Street Railway Syst em. The task set fo r the r eceivers 
on taking pos3ess ion of the property was a g igant ic one, as the 
Metropolitan system, when it wen t into the hands o f receivers, 
was the largest , measured in gross r ece ipts, o f any in the coun
try. T he only possible way of attaining success and a high de
gr ee of efficiency and economy was fi r st to determine what was 
to constitute the Metropolitan St r eet Railway System of t he 
future, and coincidently to make a sc ient ific study of each de
partment so as to int roduce a ll the impro vements which the 
latest developments in the art permitted. In fo llowing out t hi s 
policy the r eceivers w ere actuated by the belief that by this 
course only could the real ea rn ing power o f the property be 

H Gth S t. & 
Le n ox ..1 ve. Sh op 

Arm ntu re R uom : ""hen : 

50t h S t. & 
Otb _j_ ve. S11o p D!lth S t . 

Pa int Shop 
6t h .Ave. 

Car S h o p 

to outline the principal steps t ak en in reorganizing this de
par tment. 

CHIEF OBJ ECTS SOUGHT 

T he chief purposes of the management in following out the 
policy j ust outlined was to secure general economy and effi
ciency, but the correlative advantage of reliability is greater in 
New York, pe r haps, than in any other city. T he reason for this 
is the great cost o f r eal estate, which means high fixed charges 
per ca r for car storage and increases the desirab ility of reduc
ing the number o f car s required to supply a given service. The 
cong est ed nature of the streets and the importance of develop
ing the short haul · traffi c, which can be attracted in N ew York 
by contir.;1c us a nd regular ser vice, also make it very important 
to reduce the number o f breakdowns on the street. H ence r e
liability of operation was the chief obj ect sought in the work 
of r ehabilitatin g the ca r equipment o f the M etropolitan Street 
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demonstrat ed. If the system was capab le under more favo rable 
operating conditions of m ak ing a better showing than when it 
was obliged to default on its fixed charge3, the interests of 
stockholders, bondholders and creditors lay in the development 
of that fact . T his plan having been decided upon, and having 
rece ived the sanct ion o f the court which was directing the 
a ffairs o f the company, an active but conservative campaign of 
improvement was inaugurated. 

T he fi r st step was to obtain technical information of the 
practice and the performance of apparatus in other cities. The 
adoption, or adaptation, o f these methods when suitable to the 
conditions in New York was then taken up and an effort was 
made to give each problem such treatment that the decisions 
reached would apply, not only to present needs, but to future 
requirements. Naturally one of the most important depar tments 
to which this plan of systematic selection was applied was that 
of roll ing stock and shops, and it is the intention in this a rticle 

Railway Company, but, as w ill be shown in this article, economy 
and general efficiency were also secured. 

ORGANI ZATIO N 

At the time of the appointment of the receivers on Sept. 24, 
1907, the department now known as the rolling stock and shops 
depa rtment was divided into three sepa rate departments. One 
was in charge o f the general master mechanic, who had charge 
of the woodworking and painting r epairs to all cars and vehicles, 
as well as the operation of t he plow shop and the general ma
chine shop. The second depa rtment was under the jurisdiction 
of the master mechanic in charge of shops. This department 
took ca re o f the a rmature, fi eld, controller and miscellaneous 
elect r ic r epairs, together with such machine shop work as was 
incident to this work. The third department was in charge of 
the superintendent of equipment, who supervised the regular 
maintenance of the car s at the car houses, including such truck 
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and electrical repairs as might be made at such points. 
A reorganization was gradually effected and a superintendent 

o f rolling stock and shops was placed at the head of the de
partment, the reorganization of which, as it now exists, is 
shown in the accompanying chart. 

The change in the organization of the rolling stock and shops 
department as outlined above would in itself have tended 
eventually to improve the condition of the maintenance of the 
equipment of the system, as, with all the departments con
centrated under one head, very much better results can be a t
tained than where there are two or three subdivisions. The 
greatest factor, however, of improvement in the maintenance of 
the rolling stock was due to the rehabilitation of the car 
bodies, trucks and electrical equipment. This took place prin
cipally during r9()8, and followed lines which will be described 
later in this article. 

IMPROVEMEN T IN EMPLOYEES 

Early in the work of rehabilitation a number of the car houses 
were rebuilt, and the improved facilities thereby provided, not 
only added g reatly to the character of the maintenance 
carried on at the car houses and shops, but the bettered sur
roundings enabled the management to obtain a superior class 
of wo rkmen in both car houses and shop departments than 
would other wise have been the case. This was particularly de
sirable, as during the period of prosperity terminating in the 
fall of 1907, it had been exceedingly difficult to obtain proper 
workmen. Consequently a large foreign element had gradually 
worked into the car houses and shops, principally the former. 
Many of these men were not able to speak the English language, 
and it was hard to obtain the proper character of work from 
them. During 1908-1909 especial effort was made to eliminate 
these men. T his has now been accomplished, with the result 
that the company is obtain ing more intelligent and better results 
in car maintenance. 

INSPECTION OF EQUIPMENT 

Improved methods have also been put into force in connection 
with this class of work. The principal one perhaps was the 

allowance of roo miles more or less. Equipments of the more 
modern types are inspected upon an 800-mile basis, also with the 
same allowance. T wo additional clerks were placed in this office 

fo r this work, and it was found possible after the mileage in
spec tion had been in force for several weeks to make a reduction 

TABLE 11.-STOR.AGE CAPACITY OF CAR HOUSES. MEASURED 
IN SINGLE TRUCK CARS, 32 FT. 6 IN. OVER ALL 

Lin. ft. Ground Second 
Location of ear houses. of tracks. floor. floor. Total. 

(b) 14th St. and Ave. B ....... ....... 2642 77 
*259 ·.;6 1507 123 

23d St. and 11th Ave ................ 3092 92 92 
(a) 24 th St. and 11th Ave ............. 1618 44 44 
32d St. 3.nd 4th Ave ................... 555 I 165 

196 *968 31 
42d St. and 12th Ave ................. 278 1 92 92 
5t•th St. and 8th Ave ................. 2680 78 78 
~oth St. and 7th Ave .................. 46-19 123 123 
50th St. and 6th Ave ................... 3460 104 (c) 

*182 
369-1 !IO 

2045 61 (d) 
*3810 109 (e) 384 

54th St. and 9th Ave .................. 4711 133 

(b) 54th St. and r oth Av~ ............. 
4989 140 273 
3634 97 
*528 13 110 

(a) 85th St. and Madison Ave 2574 76 
*368 8 84 

99th St. and L exington Ave ...........• 2770 82 
2881 
*176 

82 164 

100th St. and Lexington Ave ...•...... 2686 82 
2740 79 161 

q 6th St. and L enox Ave .............• 8376 25 I 

495 8133 245 

N ote.-(a) Signifies a storage yard. (b) Signifies space rented. 
(c) Signifies 32 cars stored on repair tracks are included. (d) Third floor. 
(e) Fourth floor. ( * ) Signifies tracks not slotted. 

of 22 men in the various car houses. These men were all en
gaged on the inspection of cars, and the saving effected 
amounted to about $12,000 per year. 

The inspection is carried on by what is termed the inspection 
force, under an inspector who acts as an assistant car house 
forema n, and is held personally responsible for the work under 

TABLE 1.- RUN-INS DURING 1908 AND 1909-METROPOLITAN STREET RAILWAY, INCLllDING CARS RENTED TO 
LINE (C. P. N. & E. R. R. CO.). 

59TH STREET 

Chargeable to Car House Not Chargeable to Car House 

.; 

c :c 
v ~ 

.,; ::c ·B ci 
e' 

:, "' "' v 0 
., 

"§ ~ ~ 
<I.I ..c 

.>: <I.I l':" .>: (.) ] v "' >, .§ c,: 
15 

<I.I ci ..c i 2 0 2 ..,: ... 'cl "§ -5 ,:; .§ ] 0 "' ..c: ..c i:: 
f'! ..c 0 ... ] <I.I i:: 'cl 

'cl ..c 2 :i 
,:; -;;; 'cl i:: "§ -zl ~ .B "' <ii i:: ..c 15 <I.I ·u· 

Week ending 7 1-, 
i:: ... 0 0 ..c 0 "' <I.I 0 "' eo ·~ "' 0 "' a. m. "' "' 0 :::: ~ -< 

..c 
~ ~ G 0 < ::i:: u u ~ i:i:; E--< u Q u r.n E--< 

Jan. 6, 1908, to June 29, 
6,578 1,267 31,416 266 283 1908 

I 9;8; •t~• I)~~.- ~8: 
327 7,168 5,884 3,197 4,800 2,195 193 44 933 150 1,279 3,148 34,564 

July 6, 
623 1908 ··············· 98 2,757 4,409 980 1,625 r,635 404 699 12,607 104 1,588 25 0 143 9 509 3,227 I 5,834 

-- --
Total, 1908 •.....•.. 425 9,925 ro,293 4,ri7 6,425 8,213 1,671 2,894 44,023 297 1,854 294 I ,556 426 159 l 1,788 6,375 50,398 

Jan. 4, 1:109, to June 28, 
1909 

19~9: 'to· ·o~~.- ~7: ro8 1,838 2,707 532 747 1,393 35 I 445 
July 5, 

1909 ............... 95 1,014 1,771 383 732 I ,159 158 463 

Total, 1909 .....•.. 203 2,852 4,478 915 1,479 2,552 509 908 

Reduction, in per cent, 
1909 over 1908 .. .. .. 52 71 56 79 77 69 70 

establishment of the mileage system of inspection of equip
ment. Formerly cars were inspected once a week, irrespec
tive of the amount of service that each ha<l performed during 
that period. But the transfer of the individual car mileage 
records from the office of the supervisor of division office 
organization to the office of the superintendent of rolling stock 
and shops made it possible on Feb. 15, 1909, to inaugurate a 
system of inspection upon a mileage basis. 

The number of miles made between inspections varies some
what, according to the type of electrical equipment. Motors of 
the olrler types :ire in spec ted upon a basis of 700 miles, with an 

69 

-- --

8,121 I 22 1,140 139 659 175 37 :4 498 2,824 10,945 

5,775 78 627 :05 503 251 133 191 1,888 7,663 
-- --

13,896 200 1.7G 7 244 r,162 426 37 187 689 4,712 18,60S 

69 33 IO 25 0 77 6 1 ~6 63 

hi s supervision. Each member o f the in spection force is as
signed to the inspection of certain parts of the car bodies, trucks 
o r electrical equipments. T he practica l result of these sys
tematic examinations is that a large numher of defects are dis 
covered and troubl es arc corrected before they become serious. 
Very va luable assistance in this work has hcen afforded hy a 
test car which was placed in service during the early part of 
1909. 

The benefits derived from thi s plan arc strikingly illn~tratcd 
in Table J, which is a record of the uumher of run -ins during 
19o8 and 1909. As will he see n, the pcrccntagt' rccluctinn in 
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1909 over 1908 of run-ins chargeable to car houses varies be
tween 52 per cent and 79 per cent. 

The division of work adopted in repairs is that at the car 
houses regular renewals are made of such equipment as brake 
shoes, the wearing parts of brake riggings, carbon brushes, etc. 
A rmatures and wheels are also replaced at the car houses. 

Any small amount of carpenter work or painting made neces
sary by accidents is also taken care of there. In car houses 
where the work of this character is sufficient in amount to keep 
one or more carpenters or painters busy, such men remain at the 
car house. Otherwise it is thought better to send workmen of 
this kind from the main repair shop to do the work, rather 
than to send the car to the repair shop. Minor plow repairs 
and lubrication are also attended to at the car houses. 

DAILY I NS PECTION 

In addition to the regular mileage inspection, cars are in
spec ted at night when run off the road. The plows, plow leads 
and body terminal s, plow fuses, springs, bolts attaching plow 
to plow yoke, and plow sl eeve nuts are carefully examined, as 
well as the wearing plates. Brakes are examined to see that 
they are properly adjusted, and a general examinat ion is given 
to all parts of the motor that might be liable to become loose 
during the day's run. 

CAR CLEANING 

Car cleaning is fo llowed up as nearly as practicable along the 
fo llowing lines : 

Cars coming in are stationed close to a given point in the 
car houses, where th ey a re first thoroughly sprinkled and swept. 
As it is desirable to have this done before the other workers 
start on the cars, th e sweepers report somewhat earlier than 
the rest of the car-clean ing force. The interior of the car is 
then wiped with cheese cloth and the dust removed from the 
ventilators, hand-strap rail and window ledges. 

In polishing the glass, two men usually work together, one 
on the interior and one on the exterior of the car. This is done 
to facilitate the work, as the small marks on the glass can be 
detected more readily and cleaned. If the dust on the outside 
of the car body is not too heavy to be dry wiped without in
juring the varnish, this is done by men who are detailed for the 
purpose. Special attention is given to keeping the incandescent 
lamps and shades bright and clean. 

The washing of cars is done either during or after a rain 
storm , long, soft-haired brushes and plenty of clear water be
ing used fo r the purpose. The interior and exterior of the 
vestibul es are washed at inspection periods, soap being used in 
connection with warm water. T he cleaning o f ventilators is 
taken care of at regular periods, when th ey a re thoroughly 
washed, dryed and poli shed. 

All dry wiping, scrubbing of vestibules and car washing is 
done at the car houses during the day time when possib le. 

LIST OF CAR HOUSES 

Tabl e II gives a list of the car houses of the company. 

METHOD OF CHECKING RU N-INS 

R un-im are checked up by the general car house fo reman, 
who obtains from the fo reman of each car house a statement 
of the r eason for each trouble occurring to cars under his 
authority. T hese run-ins are then tabulated weekly by car 
houses and causes and a report is prepar ed showing a com
parison with the record for the previous week and for the cor
responding week of the previous year. 

REPAIR SHOP l\IAI NTENA N CE 

Regular maintenance work at the repair shops has also been 
placed on a systematic basis by the adoption of a schedule re
quiring that a certain number of each of the various types of 
cars shall be sent to the shop at the ends of definite periods 
va rying between 12 and 18 months. At this time the car body is 
given a thorough overhauling, and is painted and varnished or 
touched up and varnished as may be necessary. At the same 
time the trucks and electrical equipm ent, as well as the air 
brakes if the car is so equipped, are also overhauled. This 

work, at present, is concentrated at two shops. The woodwork
ing, truck and electrical equipment work is carried on at 
Fiftieth Street and Sixth Avenue. The cars are then shifted 
to Ninety-ninth Street and Lexington Avenue, where the paint
ing and varnishing work is done on the second floor of these 
shops. 

CONCENTRATION OF MAINTENANCE WORK 

In regular maintenance one of the principal objects sought 
has been the concentration of the work, and where in the past 
it was customary for gear wheels to be changed at the car 
house or in the motor and truck repair shop, this work is now 
done in the wheel shop. This change has permitted the manage
ment to use a solid gear, instead of the split gear formerly em
ployed. The solid gear has practically eliminated all trouble 
with loose gears, and gives much more satisfactory service. 

Another part of the maintenance work which has been con
centrated is that of changing bearings and pinions. It was for
merly customary to do this at the car houses, with the result 
that good bearing and pinion fits were not always obtained, 
This work is now taken care of at the One Hundred and Forty
sixth Street a rmature room, and passes through the hands of 
one man, so that uniform results in bearing fits are assured. 
During the past winter, the repairs to electric heaters have been 
concentrated at the controller room at Fiftieth Street and Sixth 
Avenue, and results comparable in degree to those in the 
previous cases described have been obtained. 

As far as possible, the blacksmith work has been concentrated 
at Fifti eth Street and Sixth Avenue. In the past it w_as cus
tomary to have a blacksmith and helper located at practically 
every car house on the system. With the rearrangement of the 
blacksmith shop at Fiftieth Street and Sixth A venue, better 
facilit ies were installed. 

CONDITION OF ELECTRICAL EQUIPMENT 

In judging the condition of electrical equipment from the 
maintenance standpoint, one of the best criterions is the condi
tion of the work going through the armature room, and in 
particular the number of armatures received at this point for all 
classes of repairs. The average number of armatures received 
per week for the year ending Dec. 31, 1909, was 65.03, or an 
average of 9.24 per day. This shows an exceedingly good con
dition of the electrical equipment, especially when, as in this 
case, these figures cover armatures sent in for mechanical as 
well as electrical repairs. 

In fact the number quoted above also includes a large number 
of a rmatures sent in fo r the turning and slotting of the com
mutators, which is a wear and tear item and not what might be 
termed a breakdown r epair. Expressed in another ratio, the 
average number of a rmatures sent to the armature room per 
day is less than one-quarter of one per cent of the total num
ber of motors of the system. 

EXTRAORDI NARY MAH{TENA NCE 

During the past two years the company has also carried out 
a large amount of extraordinary maintenance on its cars to 
adapt them to the standards now selected. A large part of this 
work was done during 1908, although some of it wa3 started in 
the latter part of the year 1907. An account will now be given 
of this work. 

OPEN-CAR REHABILITATION 

The first cars that were rehabilitated systematically were the 
open cars. Two hundred of the double-truck cars were for
warded to the works of the John Stephenson Company, at Eliza
beth, N. J., where the car bodies were overhauled and painted. 
The rest, consisting of 82 double-truck open cars, were re
habilitated in the company's own shop at N inety-sixth Street 
and First A venue. The trucks and electrical equipments of all 
of these open cars were overhauled at the shop at Ninety-sixth 
Street and First Avenue. In addition, 272 single-truck open 
cars were rehabilitated entirely by the department of rolling 
stock and shops. The bodies were repaired and painted and 
the trucks and electrical equipment thoroughly overhauled. 
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Work upon the open cars was not completed until some time 
during July, 1908. 

CLOSED- CAR REHABILITATION 

The work of rehabilitation of the closed-car equipment was 
started during the latter part of May, 1908, and to obtain 
additional facilities so that this work could be taken care of 
by the company's own employees, a shop was started at the 
Kingsbridge car house, and, after some t ime, all of the carpen
ter and painting work for the rehabi litation of the double-truck 
closed cars was concentrated at this point. The single-truck 
closed cars were rehabilitated at Fiftieth Street and Sixth 
Avenue. 

After a few of the closed cars had been so ren ewed and 
painted yellow, the management decided to change the color 
from the then standard yellow to the pre sent standard green, 
which is known as "Coach Painters ' Green, Medium." The first 
car that was painted green was turned out of the shop on July 

□□□ 

0 
'o _, 

cable boxes on the int erior of the car. vVherever the cables came 
below the floor of the car they were placed in conduit, formi ng , 
what is termed the "semi-condui t" system. The cable boxes 
were lined with ¼-in. asbestos lumber. The installation of 
this work was inspected and approved by the electrical branch 
of the local Board of Fire U nderwriters . 

The single-truck closed cars were equi pped with the cables 
taken from the double-truck closed cars, but, previous to their 
installation, the cables were tested by the Bishop Gutta Percha 
Company, and any defective wi re was removed. These wi res 
were then made up into a cable by the Bishop company. vVhere 
the wires were expo3ed below the flooring on these cars, co n
duit was used for their protection. 

SNOW-SWEEPER IMPROVEM ENT 

Previous to the winter of 1908 the 70 snow 
system were stripped of the GE- moo motors 
the car and GE-57 motors were substituted. 

:> 
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tl. 
Id 

sweepers of the 
used fo r driving 
In addition the 
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Metropolitan Rolling Stock and Shops-Elevation, Section 
and Plan of 1907 Pay-as-You-Enter Car 

15, 1908, and as soon as poss ible therea fter all of th e ot her 
cars were painted in the same manner. 

The cost of this work, covering car body, truck a nd electrical 
equipment rehabilitation, averaged as foll ows: 

i}iJl1~'.~~i!ic og;~n c~:~~: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : $ 29 8.00 per m 
Sin gle-truck closed car s. . .............................. 1~!:68 ~~ ~ ~!~ 
Tlouble-truck closed cars......... . ..................... 551.00 per car 

From July I to Dec. 7, 1908, 502 si 11 g lc-truck closed ca rs a n<l 
622 double-truck closed cars, o r a tota l of r 124 closed ca rs, were 
rchabilita tcd. 

The following sta tement shows the ra te a t which these ca r s 
we re turned out according to months: 

Month . S in~lc truck closed. 

~~~u~i ·:::::::: :: ::::::: ;; 
Scptcmbe,· . . . . . . . . . . . . . . 7, 
October ................ 149 
November .............. 119 
Dcc~mbcr . • . • . . . . . . . . . . . 62 

J loublc truck close r!. 
(,6 

143 
181 
140 
90 

T ota l. 
90 

2 16 
25(, 

289 
209 

64 

fat al~ ................ 50 2 r, 22 1,12 4 

In rehabilitat ing th e electrica l cq11ip111 c· 11 t the cabl es were re
newed in all o f the douhle-t rnck cl osed cars a nd place<l in 

brake rigging upon the sweepen was rebuilt and vastly im
proved. The value of this change in motors was made appa rent 
during the snow storms which were experi enced during the 
winter o f 1908-1909, as well as during the past winter. 

N EW EQ UIPME NT 

The fo llowing new equipment has been purchased and placed 
in se rvice since the appointment of the rece ivers: 

P assenge rs Ca rs. 

r::~d~~du~I~~~d Cea::;. ~ :~: . ?~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : I ~i 
Prepay ment cars, 1908 ty pe . ................. ., ..... ·i- ..••••• 126 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 
U nder pu rc hase: 

Standa rd ca r s . . ................................. . ... , . , . . . . 6 
P repayme nt car s, 1908 type, sem i-, lee l ........... , ... , , ..... . 

r. rand t otal passenger ca rs ....................... . ......... . 

St·r\'iL"c.' l ";ir s. 

Snow s,veepers..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

P ower slot scrapers ............. . ..... . . . ........... ... , . . . 1 o 
Derr ick or construc li<>n car ....... . .................. ...... . 

T otal .......................................... .. . . ..... . . J3 

r.ra nd Io la! of a ll car~ pu rc hased or now being co nstr ucted ... . 4 11 

T II F. J<J0 7 T \"l' F OF l'A Y-AS-Y OI J- ENTFll CA HS 

T he Met ropolit a n S tree t Railway Com pany was one of the 
fi r st in the country to adnpt pay-as -yo u-en ter cars, and in 
1908 155 o f thi s type o f car W\'l"l' pl ;1ced i11 service on the Madi 
son and Fo11 rth A venue line. They were app rox i111atcly -tR ft. 
over ln1111pcrs and h:111 a hody 32 ft. in length , wherea s th c 
previous standard car of the company had a 28- ft. bC)(ly and was 
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37 ft. 2 in. over bumpers. These cars were equipped with four 
motors each. 

The 1907 pay-as-you-enter ca rs met with instant success with 
the public, and clearly demonstrated the expediency of operat
ing cars of this general nature under the conditions prevailing 
on Manhattan Island, as well as the wisdom of the manage
ment in adopt ing them. But, as fr equently occurs in cases where 
so radical a departure is made from previous standards, the 
company found that for its conditions certain changes in design 
were desirable. Before adopting any standard, however, an 

the estimate made of the cost of operation per annum per 
pound weight of car, attracted a great of attention at the time. 
as the study was probably the most exhaustive given to that 
subject before or since. Briefly, it showed that in New York 
the cost of transporting each additional pound in weight of a 
car cost 7 cents per year, of which 5 cen.ts was for the addi
tional power and 2 cents r ep resented track maintenance. From 
these data the company ordered 126 o f the modified type of car 
which its examination had indicated was the most desirable 
for New York conditions. This car became known as the 1908 

Metropolitan Rolling Stock and Shops-Side View of 1908 Prepayment Car 

l 
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_J_ 
extended study was made of types of cars used in different 
cities, as we ll as tests of all the different types used in N ew 
York, to determine the minimum ave rage length of car stop, 
quickest practical rate of acceleration and average current con
sumption. It will not be necessary to review here the extent 
and scope of the study conducted in the endeavor to reach the 
solution of this question, as an account of the investigation was 
published on page 500 of the ELECTRIC RAILWAY JouRNAL for 
Dec. 5, 19o8. As there stated, the conclusions r eached were in 
favor of the light type of car described in that article. The ex
tent of the investigation and the conclusions derived, including 

Metropolitan Rolling Stock and Shops-Elevation, Section 
and Plan of 1908 Prep~yment Car 

prepayment car. The following is a brief tabulation of its 
advantages over the 1907 pay-as-you-enter car: 

Initial cost, 30 per cent less. 
Seating capacity, 30 per cent greater. 
Weight, equipped, 10.000 lb. less, or about 20 per cent less. 
Operated by two motors instead of four. 
Susceptible of more rapid operation. 
Requires less energy for its operation. 
Costs less to maintain. 
Materially saves the wear and tear on the track structure. 

CAR MOTORS 

The improvements in car designs introduced in 19o8 by the 
company were by no means confined to the design of the car 
body itself. The rolling stock was taken up as a whole, and 
one of the most important parts of the equipment was, of 
course, the motor. To reduce armature trouble due to water in 
the motor casings, an improved mummified wire-wound coil 
was developed with special reference to its moisture-resisting 
qualities and was adopted as standard. The ~ubject of motor 
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design itself was then taken up with the manu facturer s of elec
t rical equipment and fo llowing along lines suggested by the 
company, each of the two largest manu fac turers o f motors de
ve loped a type o f commutating-pole motor with a frame in one 
piece, making the cas ing pract ically water tight and eliminating 
the possibility of the lower half of the frame dropping on the 
pavement. Th ese motors a lso have a high r ate of acceleration. 
T hey have been adopted by th e company as standard fo r its 
future car equipment, and a re known to the trade 
under the names o f GE-210 and vVestinghouse No. 310. 

the pony wheels on th e rea r truck fo llow the d riving w heels. 
By t his means the overhang on th e cars has been materially 
reduced and it has been possible to increase the truck centers 
from 21 ft , as in th e case of the 1907 pay-as-you-ente r car , to 
24 ft. in the case of the 1908 prepayment car. 

REBUILT CARS 

The 1908 type of car proved so sat isfactory that the company 
decided to change over a number o f it s old cars to prepayment 
cars. The fir st so altered were 13 car s, known as "combination" 

Metropolitan Rolling Stock and Shops-Front and Rear Platform of Converted Car 

M etropol itan R olling Stock and Shops- Side View of Converted Ca r 

These moto rs were install ed 0 11 the i908 prepayment cars 
mentioned above and also upon &l o f the sta ll(Lird l loscd ca rs, 
to which refe rence has lice 11 made. 

J\ 11 intcre~t ing fe at ure in co 1111 ec ti()n with the trnt ks upon 
wh ich the i908 prepayment cars a rc mounted lies in the fact 
that the position 0f the pony wht d s ha ~ Leen reve rsed- th at is, 
the car i~ mounted <m the trucks in snch a 111a1111 l' r th at the 
pony wheels on the f ro nt trnck pn cl'de th e dri ving wheels and 

t ars, owing to the fact that when they were or igina lly pnr
cha.,cd 011 c end o f the ca r was open and the oth er end closed. 
])uring 1()07 these cars had hcc 11 r ebui lt so as to make th em en
tirely closed, one end havin g a drop plat form, whi le the oth er 
end had a plat fo n11 leve l with th e interior fl oo r. 1 t was these 
La rs which the 111a11;1gc111 cnt dec id ed to conve rt lir st into th e 
"pr<' pay111 cnt " type o f car , and in Decc111bcr , ]()O~, work was 
sta rt ed 11po11 tlw111 i11 th e shops. In add ition to th ese 13 cars 
th ere was <J11e c;1r which had lwe11 parti ;tl ly rchuilt into a regu
lar pay-as yo11 -e11t cr ca r. T hl' dl' , ig 11 was changed and the 
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car was completed according to th e 1907 model. Later six 
standard double-truck closed cars were conve rted to the "pre
payment" type. Th ese ca1 s were placed in se rvice du ring the 
spring o f 1909 on th e Madison Avenue line. Later they were 
t ransferred to the II6th Street Crosstown line. 

These cars demonstrated the practicability of converting the 
old cars to the prepaym ent type and early in the summer of 
1909 the management decided to chan ge over a lot of 250 of 
standard double-truck closed cars in the same way. The work 

Metropolitan Rolling Stock and Shops-Double-Piece Door 
as Used in Converted Car and 1908 Prepayment Car 
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of 37 ft. T he cars with trucks and motors, but with hand 
brakes, weighed 27,040 lb. 

DETAILS OF CONVERSION 

Some particulars of the mechanical changes made in these 
cars to adapt them to prepayment operation may be interesting. 
The platforms were increased in length from 4 ft. 6 in. over 
bumpers to 6 ft. 6½ in. over bumpers, making the total length 
of the cars over bumpers 41 ft. r in. To extend the platform3, 
the platform center and side knees were spliced and reinforced 
with ¼ -in. steel plates, the hood was extended to accommodate 
the increased length of platform, and double fofding doors were 
installed on the platform. To increase the seating capacity, 
which before the change was 36 persons, a seat for three per
sons was placed on one side of each platform and a foldin g 
corner seat for one passenger on th e other side. As the cars 
are double ended and as these seats were !owe.red only on the 
front platform, the seating capacity was inc

0

reased to 40 per
sons. The addition to the length of the platform required ad
ditional strength in the side trusses. In consequence, the side 
truss rod was lengthened and the truss was deepened IO in. At 
th e same time a truss was built under the end sills so as to take 
in the platform center knees. 

Th e original cars, of course, were equipped with double sliding 
end doors with an open ing, when open, 34 in. in width. This, 
of course, was too narrow for a car operated 0I} the prepay
ment plan, and on the fi r st lot of ,cars two-p iece bulkhead doors 
were used in which one part sl id over the other to pro_vide an 
opening 47 in. in width. Toward the end of the work of con
verting these 250 cars, a new arrangement was developed 
whereby it was possible to use a single door on each side of the 
center line of the bulkhead imtead of the two-piece door. This 

- A 

Ekctric Rv. Jb1wnal 

Metropolitan Rolling Stock and Shops-Section and Plan Showing Arrangement of Bulkheads and Single-Piece 
Door in Latest Converted Cars 

o f converting these cars was started in July, 1909, and they were 
completed by the end of December. 

Th e ca rs so altered were some originally built by The J. G. 
Brill Company and were of the type of car which had been 
standard on the Metropolitan Street Railway, with only minor 
changes, from 1898 to 1906. The cars measured 6 ft. 7 in. 
in width over the sills, had a 28-ft. body and an OYer-all length 

I 

arrangement was installed upon the last car that was converted 
of the lot of 250 cars, and is working in a very satisfactory 
manner. The design, which has been patented by H. H. Adams, 
superintendent of rolling stock of the Metropolitan Street 
Railway Company, is illustrated in the accompanying eng~av
ing. It will be seen that additional space for the door runway 
1s secured by placing the single-piece doors on a· slight angle, so 
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as to pass by the inside of the corner posts. This change has 
been found to reduce the cost of conversion so far as the end 
bulkhead work is concerned and insures a simpler operation of 
the doors. 

COST OF CON VERSIO N 

The cost of conversion, including the equipment of the cars 
by air brakes, was $276.28 per car for labor and $613.08 per 
car for material. The addition in weight to the car, including 
the weight o f the air-brake equipment, was about 2000 lb. 
Against thi s there were four additional seats. 

CO M PARISON OF T H E WEIGHTS OF THE THREE TYPES 

All three ca r s ar e illustrated in the accompanying engravings. 
The following statement in regard to the weights may be inter 
esting. These weights include motors, trucks and brakes. 

1907 pay-as-you-enter car, scale weight, 47,Soo lb. Th e elec
trical equipment consists of four GE-80 motors. T he trucks 
are Brill 27-GE. 

1908 prepayment ca r, scale weight, 38,000 lb. T he electrical 
equipment of this ca r consists of two W estinghouse 310 inter
pole motors. The trucks are Brill 39-E. 

The conver ted prepayment car (conv erted in 1909), scale 
weight, 30,530 lb. The electrical equipment under this ca r con
sists of two GE-57 motor3. The trucks are Brill maximum 
traction No. 22. 

LI N ES OPERATED BY DIFFERENT TYPES OF CARS 

The following is a brief summary o f the routes on which 
the different types of cars run. The Broadway & Amsterdam 

own shops, with the exception that the rattan covering fo r the 
seats was installed under contract in the shops. The mill work 
was taken care of at Fiftieth Street and Sixth Avenue ; 160 of 
the cars were completed at Fi ftieth Street and Six th A venue 
and go at 146th Street and L enox Avenue. The painting and 

Metropolitan Rolling Stock and Shops-Single Piece Bulk
head Door 
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done at the shops at 
Lexington Avenue and 
N inety-ninth Street. 
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A vast amount of 
work passed th ro ugh 
the carpenter shop 
mill in conj unction 
with thi s job. One 
item alone consisted of 
4000 doors and parti
tions. T he amount of 
work that could be 
gotten th rough the 
ca rpente r shop mill 
was the limi ting fea
ture to the r apid ity 
with which the work 
could be completed. 
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Avenue and the Broadway-Col umbu s- Lenox ,\ venue li ne~ are 
operated IJy the 250 prq,ay111l'nt cars, which have lwcn con 
verted from stan dard bo x ca rs. 

The Fourth & Mad ison Avenue line i,; served liy 125 J<Jo8 
prepayment ca r s and approx imately 50 of the 1907 type of 
pay-as-you-enter ca rs. On the Eigh th Avenue line appro x i
mately ICO of the 1907 type of pay-as-you-enter ca rs arc oper
ated. The r 16th Street Cross tnwn lin e has 20 of the c"11 vc r tcd 
prepayment cars. 

All of the work in co11nectio11 with the conve rs ion o f the 250 

standarcl cars was clone by the company's employee3 in its 

250 ca r s to "prepay
ment type the departm ent o f rolling stock and shops inaugu
rated a premium wage sys tem as an incentive to the workmen to 
increase their daily ot1tp11t. T his system was based upon the 
day work-hours required by the average wo rk men to perform 
th e various jobs. T he 5aving that was made uetwccn the t ime 
set on th is basis and the actua l t ime taken by the workmen on 
prem ium work was d ivided between t he workmen and the 
company upon a 50 per cent basis. T he notice announcing the 
estab lishment of this premium system read as fo llows; 

New York, Sept. 2 0 , 1909. 
The System As T.fl~ I'rurose to ! 11trod11re It: 

It is proposed to in troduce t he premium sys tem in connect ion with the 
a lteration of 2 5 0 s ta ndar d cars to pre pay1ne11t ca rs, and thi s stat e ment is 
drawn to give the wor k111 c11 a fai r u11dcr , 1anclin1: of wha t is propo$ecl. 

The pr<"mi11111 sys te m is hase cl upon th e follo wing co11dition s : 
(1) Th e ba,is for the sy ste m will hc· the est imated time in hou rs r e· 

quired for an average work 111 a n to compl t· lc any parlic11lar job on what is 
known as regtdar wnrk. 

(2) T he amo unt of th e pre mium is cktcrmined hy the saving in hour, 
or frac t ions t h~reo f th a t the wo rlrn1an ma kes f ro nt th e tim e set for each 
jc,h, and the :111101111 ! of the prc 111i11111 will be hal f the tinH' saved 0 11 each 
job al the ra te of t he par ti c11lar workman. 

Ex.,M PL!•:: A cer tain jo h is I a led at 40 hours and is co111\1lcted 
i11 s;1y 30 hours; the workman wil l receive t 1e JO 
hours plus ha l f of the 10 hours sa ved. or a total of 
Ja ho ur ~ for the job. In ot he r wo rcl s, he receives 
J S hours o f pay a l hi s rate for working JO hou rs. 
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(3) Under the premium sys tem, wcrkmen will not make less than their 
regular rate of pay, and this system is introduced in order to enable the 
workman to ]ncrease bis pay by putting extra effort on his work. 

{4) 'fhe time allowed for any job will be fixed by tbe superintendent 
of roll!ng stock and shops, together with the foreman of a department, 
and will be as near as can be estimated the time which the average 
workman would take to complete the work. Should it be found that the 
h_ou_rs s1;t f(!r a Premium_ job «re too low, it will be reconsidered before a 
s1m1lar Job 1s agam put m work. 

(5) The tim~ allowed will include all. time necessary to procure tools, 
set up scaff_oldmg, e tc. , ~ut, of course, m the case of any extraordinary 
de lay, t~e time so lost will be added t o the time allowed. In the case of 
~ :a:~rdmary delay, the foreman will d ecide the allowance in time to be 

(6) A ll _work will be checked and passed by the foreman or shop inspector 
before bem g accept ed, and the workma n will only be paid the premium 
a fter the. work has been found r,atisfactory. In the case of dispute , the 
matter w1 l_l _be re_ferred to the superintendent o f rolling stock and shops, 
whose dec1s1on wi ll be final a~ to the quality of workmanship. 

(7) In the case of overtime, the premium will be calculated on the 
wages due for the actual time worked without taking into account the 
ex t ra a ll owance of time for overtime on the dav work basis. 

(8)_ In the case of a j ob requjring more than· one workman in a crew, 
the time set for the compl ete 10b will be figured on the basis of the 
1mmber of men to th e crew. The total time taken by th e crew will be 
calculat_ed fo r premium, which will be paid each workman in the crew in 
proport10n to the hours he has workecl on the job. 

General R emarlis: 
The la rgest premiums wi ll , we expect, be earned by those workmen who 

ar ra nge their work systematically and who keep their tools in good order 
and make every move count . 

In starting this premium system, it is the desire of the company to 
place this propositjon before th<=: workmen in the clearest poss ible manner, 
:rnd any explanat ions or ques t10n s that may be asked by the workmen 
will be 1ully explained. 

In introducing this system, th e company does so in the hope that the 
workm en may make better wages by "5iving an increased effort t o the 
company, and the company gain s by ha ving the work out of the shop 
boon er. 

The standard of the workm ans hip must be the same as that at present in 
prac tice upon the day work sy stem. 

Typical copie3 of job orders fo llow. As wi ll be seen they 
give the title and number of the jobs and a description of all of 
the work enta il e<l by them. 

\Vork on 250 Standard Cars Altered to Prepayment Cars. 
Job No. 1601. 

Putting in New End Bulkhead. 
(This job does n ot include tearing out old bulkhead.) 

T he first operation is to square the en d of the car. Next, shaping 
header, mortising header and gaining end sill. In stalling the door and 
center posts, putting in sash rail s, strainer mi ls and st ra iners, top 
sash rails and blocking. Install ing head panel and corner post plates or 
irons. Putting in top and bottom panels and toe board. Installing end 
fe nders, fender plates and concave corner irons. Finish fender irons to 
vestibule post line. Scrimp panels on inside. Install all bulkhead mold· 
ings a nd clean bulkhead for painting. 
1 end of car. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 40 hours 

\ Vork on 250 Standard Car s Alte red to Prepayment Cars. 
J ob No. 1602. 

Putting in Vestibules. 
Fit castings t o corner posts. Install all vestibule door headers, square 

up posts and headers and screw posts to crownpiece and bonnet. Put in 
center dividing post to header and sub-platform knee. Fi t vestibule at 
corner posts and top at bonnet and bottom at dash rai l; attach canvas at 
top under bonnet, put wooden rim on dashrail; put corner iron s at junc• 
tion of corner posts and dashrail. Screw vestibule to pos ts and dash 
rai l. Put in filling blocks and fac ia inside of vestibule. Sliding door 
track, blocking and door track at top. Fit facia panels on out side of 
ves tibule. Face body corner posts on ou t side with ¼-in. whitewood from 
sash rail s to letter boards. P ut in all glass in vestibule and all m oldin gs. 
Put on vestibule post cappin gs. Clean up all joints and a ll around in and 
outside for painting. 
r end oi car. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5 hours 

\ Vork on 250 Standard Cars Altered to Prepayment Cars. 
Job No. 1603 . 

Platform Flooring-. 
Level all platform beams and lay flooring. Screw floor ing to platform 

beams and subknees. Cut floor at junction of door t racks and round edges 
at step entrances on both sides. 
1 car-2 platforms per car. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 hour. 

SAVING BY THE PREJ\IIU.M SYSTEM 

Four th ou~a nd seven hundred and ten job3 were performed 
upon the premium basis, with the following resul ts: 

Estimated time requin·d t o perform the work upon a day rate 
basis, 85,909½ hours, a t a cosr of. ............ . .......... $23,035. 75 

Actual time required by the workmen upon premiam basis, 
50.020½ hours, at a cost of.................... ...... .... 18,401.24 

Saving in time required -upon the premium basis, 35,889 
hours, 4 2 per cent; saving in the cost, 20 per cent. . • • . . $4,634. 5 I 

The company has been as well satisfied with the moral effect 
of the establishment of the premium system as with its finan
cial results. Its experience has been that where men are work
ing upon a day-rate basis, it is necessary to watch them to see 
that they are giving an honest day's work, and also to watch the 
character of their work. On the premium basis it is not neces
sary to watch the workman, but, of course, attention has to be 
given to the character of his work. 

DIRECTION 

All of the work described in this article has been car.ried 
out under the general direction of Oren Root, manager for the 
receivers and under immediate supervision of H. H. Adams, 
superintendent of rolling stock and shops. During the earlier 
months of the receivership period, and before the reorganiza
tion of the rolling stock and shops department was accomp
lished, the electrical engineer, J. R. C. Armstrong, rendered 
service in a consulting capacity in connection with various im
provements to which reference has been made above. 

OTH ER ARTICLES 

In an early issue of the paper particulars will be given of 
improvements in minor equipment made in the departments of 
rolling stock and shops of the Metropolitan Street Railway 
Company. 

----♦·-----

RICHMOND BRAKE SHOE PRACTICE 

The Virginia Railway & Power Company, Richmond, Va., 
has given considerable attention to the brake-shoe question 
within the last year or two, having eliminated the original 
seven or eight styles of shoes for replacement by one type, and 
it has also made its single-truck brake rigging interchangeable. 
The standard shoe, which is used on both single and double
truck cars, is the American Brake Shoe & Foundry Company's 
design M-1091, which is not exactly the same as the American 
Street & Interurban Railway Association standard, owing to the 
fact that the Richmond company started the standardization be
fore the association's designs were promulgated. The company 
had on hand at the time hundreds of heads which it could not 
afford to throw away, and hence the shoe adopted is unique to 
Richmond. The shoe itself is of gray iron, but no attempt is 
made to get the lowest possible scrap value, owing to the fact 
that in Richmond there are grades as high as 12 per cent and 13 
per cent. It has been found, however, that the shoes can be 
worn down to the back, if desirable. The brake shoes are ex
amined carefully eve ry night. 

----·♦----

PAINTING PRACTICE IN CHARLESTON 

The Charleston Consolidated Railway, Gas & Electric Com
pany, Charleston, S. C., has recently decided to give up the use 
of the present straw body color in favor of the Sherwin-Wil
liams traction green. This decision was reached on account 
of the difficulty which has been experienced in matching up 
the straw color. The management is a strong believer in the 
long schedul e, a llowing four weeks to be taken for painting 
a car fro m the wood up. \,Vhen this work is done in connec
tion with 1he general overhauling of a car, about ;ix weeks 
elapse before the completion of the job, as the company does 
not employ a comparatively large shop force to hurry matters 
along. Trucks and car-bodies usually require considerable 
touching up every nine to 12 month s owing to the salty atmos
phere of Charleston. 

A lthough the painting is done in the company's shops, the 
work itself is performed under contract with a boss painter. 
The latter hires his own help, but uses the material furnished 
or specified by the railway company. Every step of the work 
is checked by the master mechanic. Contracts are made for 
retouching, complete repainting a.nd the handling of specified 
parts, as roof, fl oors, doors, trucks. 

The average cost for painting a vestibuled doube-truck car 
with 30 ft .. body and 37 ft. over-all is $62. This work includes 
burning off and removing all interior varnish and applying 
three coats of varnish to the exterior. A single-truck car with 
20-ft. body and 28 ft. 7 in. over-all costs $46 under the same 
conditions, and a shorter single-truck car, 24 ft. over all, costs 
$40. One coat of varnish outside and inside costs $15 for a 
double-truck car and $10 for a single-truck car. 
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REDUCED WEIGHT SEMI-CONVERTIBLE CAR 
An Interesting New Design of Car Built for the Boston & Northern and the Old Colony Street Railways 

0 NE of the sign ificant tendencies in the fie ld of roll ing st ock 
design at present is the interest of operating companies 
in the reduction of car weights. In the campaign to 

accomp lish a decrease in the cost of operation, car design has 
been one of the latest points o f attack. The advantages of re
duced weight need no demonstration, so long as th e decrease 
is accompanied by no sac rifi ce of strength in working parts. 
Lessened cost of power, lower maintenance expense, more 

by E. vV. Holst, superintendent of equipment fo r th e two roads, 
which are operated under the fi nancial admini stration of the 
Massachusetts Electric Companies . In general the plan of de
sign was to duplicate the seating capacity and more important 
dimensions of the 1907 cars so as to produce the same type of 
transportation unit , and at th e same time, to cut down practi
cally every ounce in weight which could be spared without sac
ri fice of necessary strength. Upon the completion of the de-

-------,4.) 

Boston & Northern Light Car- Fig. I , Exterior 

rap id accele ration and braking for the same expenditure and 
absorption of energy, decreased cost of replacing fi ttings in 
certain instances, and less wear of track and joints result from 
the operation of lighter cars. 

In appreciation of these points the Boston & N orthern and 

sign and award o f the contract , a systematic inspection of th e 
progress o f the work in the shop was set in motion, including 
the care ful weighing o f every item under th e control of the 
railw ay companies. Th ese accumulated weights fo rm one o f 
the most complete analyses of car body and fitting equi pment 

Boston & Northern Light Car-Fig. 2, W iring Diagram 

the Old Colony Street Rai lway Companies have made a thor 
ough study of ca r design in relation to weight during th e past 
18 month s, a nd a rc now pla cing in ~crvicc ---1---1 new Sl" t11i 
convcrtibles of the so-called " 190,/' typ<· which arc 6,610 lb. 
lighter per car than the "1907'' type o f sc111i -co nvcrtilJl e ca r 
use<! by the two sy!. tc111 ~. These ca rs we re de sign ed in detail 

eve r made in Am erica n ~trcc t railw ay practice, ;ind arc printed 
herewith. Followi11g the as~l·111 lily .,f th e new type of ca r, "nicial 
weigher's reco rds we re taken o i the con1pl clc ro lling stock uni t. 
Finally, to demonstrat e thc ac tual savin g in power o[ the 
new car over th e old type test ~ were 111ade o f the energy con
~11111ption o f eac h type in s11n·essil' l' co11mH·rcial rn11 s over re p-
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resentative urban and interurban routes, with meter checking 
before tests and the exchange of motormen to get average re
sults. The result of these tests ind icated that if the 44 1909 
type of cars should be substituted for the 1907 cars on the 
urban service subjected to electrical measurement, there would 
easily be a saving of $0.732 per car per day, or $n,756 per year; 
and similarly, if the substitution were made in the interurban 
service, the saving in power consumption per car per day would 
be $o.873, or $14,020 per year for the total 44 cars placed in serv
ice. This has been accomplished with no increase in the cost 
of the new cars over the 1907 type. 

Fig. I shows a photographic view of the 1909 semi-con 
vertible car exterior, and Fig. 4 shows the interior. The car 
body is 28 ft. long and the total length of the car over the 
bumpers is 39 ft. 6 in. The width of the car over the weather
boards is 8 ft., and the seating capacity is 40 passengers. Twelve 
cross and four longitudinal seats are provided. The height 
from the rail to the trol ley board is II ft. 8 in. Four GE-80 
motors are provided per car with 1<28-J controllers, and the 
trucks are of the Standard O-50 type, with 34-in. solid steel 
wheels of Schoen make, 2½-in. thread and 4¼-in. axles. The 
wheel base is 4 ft. 10 in. The total weight of the car complete 

Boston & Northern Light Car-Fig. 4, Interior View 

and ready for service, but without passengers, is 42,090 lb., com
pared with a total weight of 48,700 lb. in the case of the 1907 
car. The 1909 car was built by the Laconia Car Company 
works, Laconia, N. H., according to the designs of the pur
chaser. Fig. 3 shows the car in plan and section. 

In addition to the improvement in weight which the 1909 cars 
afford, the steps are 2 in. nearer the ground and the space in
side the car is nearly 100 cu. ft. greater than in the 1907 type. 
The vestibules are also I in. wider and 1½ in. longer in the 
1909 car, and the seats are 1¼ in. lon ger, with 1§/4 in. increase 
in the length of cushion, the aisle width being the same as in 
the 1907 car, 24 in. Instead of being carried up in an arched 
construction, as in the earlier car, the posts in the new car arc 
straight, and approximately 92 cu. ft. of add itional head room 
are thus ga ined. Th e windows are built in two unequally hi gh 
sections, the lower portion being ca rri ed downward into a pocket 
extending slightly below the floor leve l, whil e the comparatively 
light upper sash is carried up past th e wea th er board into th e 
roof. This reduction in the weight o f gla ss ca rried up into 
the roof enabled the company to sccnre a much lighter roof 
construction, although the car ha s th e same dimension s from 
fl oor to roof and the same ontside dim ens ions over the weather 
board as the 1907 car. T abl e I shows the comparison in de
ta il ed dimension s between the 1907 and th e 1909 ca rs. 

Compari son with the 1907 ca r shows that while nearl y all the 
im port ant dim ensions arc substantially unchanged in th e new 
ca r, the comfort of th e passenger is materially increased by the 
];1ter design. Th e gain in hC"ad room affo rd , improved ventila -

tion, and the increase in seat and cushion length though sl ight 
comes at a place where it will be highly appreciated. Two per
sons per seat can be more comfortably accommodated than in 
the earlier car. In each car IO windows are provided on a side, 
but the windows in the new car are 1½ in. wider than in the 
older type. In the new car the underframing is of the com
posite type. The car body has been brought down to a height 
of 39 in. from the rail to the top of the floor, in spite of the 
use of 34-in. wheels, and the underframing is designed to per
mit a free swing of the wheels for a curve with a center radius 
of 30 ft. Nothing but the floor is located immediately above 
the wheels, and the step heights above the rail are as follows, 
compared with the 1907 car: 

1909 car, inches. 1907 car, inches. 
Height of step, above rail.............. 16 18 
Height of step to platform............. 13 14 
Height, platform to floor.............. to to 

In the new car the steel sill formerly placed on the inside of 
the post has been located on the outside, making use of the sill 
as the bottom member of the side of the car and installing an 

TABLE !.-COMPARISON OF SEMI-CONVERTIBLE CARS ( 28 FT.) 
BUILT IN 1907 AND 1909. 

Car No. 1703, 1907 TyJ?e. _ Car No. 17 28, ) 909 Typ~. 
Type of car ....... _ .•..... Sem1-Convert1ble. . . . . . . . . . Sem1-_Convert1ble 
Builder ........ Brill Company Kuhlman Shop ........... L acoma Car Co. 
Length of car body .................. 28 ft ............ .... ...... 28 ft. 
Length over bumpers ............ 39 ft. 9 in .•............... 39 ft. 6 in. 
Length over dashers ............. 38 ft. 5 in ............ ..... 38 ft. 7 in. 
Seating capacity ......................... _.40 .•.•........ .... -···:··. 40 
Seating arrangement.. 12 cross. 4 long1tudmal ..... 12 cross, 4 long1tudn~al 
Height from rail to trolley board ...... 12 ft ............. .... 11 ft. 9 !n· 
Truck centers ........................ 16 ft ............ .. ... 16 ft. 6 m. 
Width of vestibule ............... 6 ft. 7 in .................. 6 ft. 7 in. 
Length of vestibule .............. 4 ft. 7 !n., ............... 4 ft. 8 ½ !n. 
Length of step ................. 3 ft . 4 ½ m ... .•............. 3 ft. 5 m. 
Width of car over weatherboard ........ 8 ft .............. ......... 8 ft. 
Width of car over window stool ... 8 ft. 2 in ... .' .............. 8 ft. 4 in. 
\Vidtli of car over side ........... 8 ft. 2 in .................. 8 ft. 2 in. 
Width of car body at bottom sill.7 ft. 10¼ in .............. ... 8 ft. 2 in. 
fl~ight from fl?or to monitor .... 8 ft. 3 ;'1 jn ................ 8 ft. 3

1
½ jn. 

m&f! ~: ]f~~~:t~~:<·:>:->>.::~;?s rn:: :: :: : ::: : : : : : : : : : :'.;~ rn: 
Height of step to platform ............ 14 111 ...................... 13 m. 
Height of platform to car floor ........ IO in ...................... 10 in. 
Width of aisle .............. ... ...... 24 in ........•..••......... 24 in. 
Total length of seat ........... . 2 ft. 7½ in .............. .. 2 ft. 8¼ in. 
Width of cushion .................... 1 7 in ................. ..... 17 in. 
Length of cushion ............ .. 2 ft. 7 H in ................. . 2 ft. 9 in. 
Number windows per side ............ .. 10.................. ..... to 
Distance of seats o·n center ....... 2 ft. 8 in .................. 2 ft. 8 m. 
Length of longitudinal seats ....... 5 ft. 6 in .......... ........ 5 ft. 6 in. 
Location of register cord ............. Center . . . . . . . . . . . . . . . . . . . Center 
Type of seats ........ Brill Winner cane ............. H eywood, ca_ne 
Kind of fenders ............. Pfingst, 5 ½ in ............. Pfin!!s t . 5½ m. 
r9nd of snow scrapers .......... Root spring ................ R oot spring 
Kmd of draw-bar ... . 0. C. & B. N. standard .... 0. C. & B. N. s tandard 
Kind of shackles .... 0 . C. & B. N. standard .... 0. C. & B. N . standard 
Kind of sand-boxes .. ......... Brill standard..... . .. . .... . ... Kilbourn 
Tvpe of trucks •.. . ..•........ . . Brill 27-E- 1 ..... ...... Standard "0.50" 
Wheel base ..................... 6 ft. 4 in ............. .. .. 4 ft. 10 in. 
Cast or steel wheels .............. Steel tire ................ Solid steel 
Make of wheels ................... National .................... Schoen 
Diameter of wheels .......•.......... 34 in ................. • • • • • tt in. 

tzeeado£°~xle~e·e·I~: : : : : : : : : : : : : : : : : : : : : ~ \~:: : : : : : : : : : : : : : : : : : : : : ~ \~: 
Kind of journals .... M. C. B. 3¼ in. x 7 in ..... M. C. B. 3 ¾ in. x 7 in. 
Kind of brakes ....... National air and hand ........ .. GE air and hand 
fypc of compressor ............ . National A-4 ......... .. . C. P. 27, G. E. 
Kind of automatic governor ........ National .......... .......•. .. G. E. 
Kind of hand brakes .. Double purchase, 

1 3-in. Brill ratchet handle ............ Peacock geared 
Type of motors ... .. .. ... ..... . four, GE-80 ............ ... . four. GE-80 
Gear ratio ............. ..... 22-64 and 17 -69 ............ 22-64 and 1

1
{"69 

~t;~ ~~ ~~~i;t~~·c~·. ".'.'.'.'. ".' ............. ".'.':. ·_ l 01b~:::::::: :::::::::::: : R. P3~ 
Type of controll ers .................. K-28-J ...... .............. K- 28-J 
Circuit break er . ... . . M. S. 8 and M. U. 3A ..... M. S. 8 and M. U. 3A 
Type and numhe r of hea ters .. 18 two-

hca t . 20- in . ci rcular consolidaterl .. 18 truss pla nk con solidated 
H eater current-amperes ........ ...... . . 6-1 2-18 ... .......... ... ... 6- 12-18 
Kind of trolley hase ............... U. S. 11 ........ ....... .. . U . S. 13 
Dist ance between t roll ey s tands ....... 13 ft ............ .......... 13 ft. 
Sin p-le o r douhl e troll ey ... .......... Douhl e .............. : .... Douhlr 
Kind o f t ro ll <'Y catcher .............. Victor ............ Wil son, No. 2C 
Kind o f wirinc; ..... . .............. Conduit.................. Conduit 
T ype of li ghtning a rrester ............ M. D ........ .......... .... J\f. Tl. 
Kind of contact or~ ........... . S. ll .. 10:, C- 1 ............. S. H. 4 02 ('. 1 
Kind of fu se ho x ............... 1\ 1. A. 13 .'\ ........ ....... M. :\ . 13 A 
Numhc·r of li glil s in side ca r ....... . ..... L\ ••••.•••.•••••••• - . • • . 14 
Toi a l li .- ht s per car .................... 22 . . .. .. .. .. .. .. .. . • . . . . 22 
Kind o f arc li .- ht. .................. l\Tosher ................... Mo sher 
Kinrl o f incnndescc- 111 h rnrlli 11 ht ...... llayton..................... Ne al 
Kind o f reg is ler .......... Two Tnt ernnlinnnl .......... Tw o Tntrrnational 
Lor ;il ion o f whisllc ......... Urnkr nlntform ..... ...... . Unde r plat form 
•olor p;iinl ,·rl .............. Stn nrb r <I ye ll ow ........... Sianrlard v<' ll ow 
\V r i~hl of car. romplr l <' ...... 48.700 ap prox ................ 12 . o<J<J approx. 

a11gle iron i11 place of th e sill. fi'rom the bottom of the seat to 
the window rail the side of the car is fi ll ed in wi th wood plated 
0 11 the outs ide with steel. The lower window sash drops i11t,1 
a pockC"t bC"tween the end of the sca t anrl th e outside p:i11el, 
th e tru ss plank hcing r nt l)('t w1·c·11 th e posts up tn the hott,irn nf 
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the seat. Agasote panels are used to fill in between the posts 
from the bottom of the seat to the window sill. The lower 
window sash is provided with a hinged cover, and the latter can
not be opened when the window is closed, thus avoiding the 
trouble often experienced from passengers who expectorate, 
or throw cigar butts and other debris into the window pocket . 

The car is equipped with 18 Consolidated truss plank heaters, 
the number being the same as in the 1907 cars, but the space 
taken up is somewhat less on account of the use of a steel sill 
on the inside of the posts. The heaters are placed in between 
each post and fitted with a special cap which extends around 
the post , making substantially one continuous heater from end 
to end of the car. The seats were redesigned to fit in between 
the posts on the truss planks instead of being attached in the 
usual manner to the side of the car. Each seat weighs complete 
only 70 lb. The bolsters are built of pressed steel, and the 
frame is tied at the ends with plate reinforced by wood, and the 
two center angle irons are fitted at the end of the bumper at 
each end with a heavy oak block acting as a shock absorber. 
The bumper sill is therefore somewhat smaller in cross-section 
than is common, the arrangement being to distribute the blow 
as much as possible in the car framing instead of trying to 
abso rb it in the platform and vestibule. 

T he trucks are equipped with roller center and side bearings. 
Th e journals a re of the M. C. B. type. The distance between 
t ruck centers is 16 ft. 6 in. The maximum weight of the wheels 
is 550 lb. each and a ¼ -in. flange is used. All the trucks were 
designed to take the M. C. B. M 512 shoe, and each truck is 
equipped with a non-chattering brake hanger patented by Mr. 
H olst. T he new cars are equipped with General Electric air 
brakes, CP -27 compre3sor, K-28-J controllers, with lightning 
a rresters, kicking coil and arc headlight resistance mounted on 
the roo f, and a contactor switch is provided beneath the floor 
of the car to break the main circuit away from the controller. 
One fuse is mounted on the roof. In addition to the contactor 
box, tripping switches and breakers, a fuse box is located under
nea th the car. Fig. 2 shows th e general arrangement of the wir
ing circuits. The car is wired in conduit beneath the floor, and 
each circuit is provided with a separate enclosed fuse. Fuses 
controlling auxiliary circuits are mounted in groups in appro
priate cases. 

The interior finish of these cars is in natural cherry, the floors 
being Georgia pine. The steps are composite, the · fronts being 
o f galvanized steel and the rear of ash. Toe guards are of 
compressed steel, and the sides of resistance grid boxes are of 
pressed steel. A feature of the interior equipment is the loca
tion of the air brake governor beneath one of the longitudinal 
seats. The governor is mounted upon a sliding wooden base 
and is easily detachable for inspection or repairs. The air 
reservoirs are installed in the form of two tanks located be
neath the longitudinal seats. The sand boxes, of Kilbourn 
make, a re located close to the end heater coils, in order to 
secure the maximum drying action, and a deflector is pro
vided at the mouth of the chamber containing the sand box to 
enable a free circulation of air to take place. The register 
cords are carried in holders located in the center of the aisle, 
to avoid interfering with the comfort of passengers by con
ductors who are usually required to lean over the seats in 
ringing up fares and transfers. Motormen's seats are pro
vided in these equipments. The posts are narrow enough at the 
vestibule doors to enable the conductor to see every person in 
the vestibule. The arm guards at the windows were specially 
designed for these cars in the general plan of construction. 
Wired-glass monitor sashes are used and Agasote v_V~S employed 
freely in the monitor and roof lining. The cars are equipped 
with Mosher arc headlights. and each car is provided with 14 
inside incandescent lamps. At the ends the company's standard 
illuminated sign is installed, two 16-cp lamps being placed in a 
pocket underneath the hood and protected by a galvanized-iron 
reflector painted white. The signs are arranged with sheet steel 
slides, carrying six readings. The exteriors of the cars arc 
painted yellow. 

Table II shows the car weight in detail, the chief subdivision 

., 
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TABLE IL-DETAILED WEIGHTS OF 1909 SEMI-CONVERTIBLE 
CAR. 

lb . 
Heater switch .... ........ . ... . ...... 1 7 
Heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Heater shields ....................... 256 
Heater shields (malleable). . . . . . . . . . . . 34 
Heater shields............... ........ s 

Sand box without hopper. . . . . . . . . . . . 42 
Sand box lever and casting. . . . . . . . . . . 26 
Sand box rod. . . . . . . . . . . . . . . . . . . . . . . 1 1 
Sand box hoppers........... ........ 14 
Sand box bearing •................... 
Sand box spouts................ . .. . 22 

Scraper staff and wheel. . . . . . . . . . . . . . 47 
Scrapers . . . . . . . . . . . . . . . . . . . . . . . . . . . 392 
Scraper chain...................... . 14 
Scraper collar. . . . . . . . . . . . . . . . . . . . . . . 1 
Scraper timber..................... . 23 

Fenders-Pfingst .................... 108 
Fenders-Castings . . . . . . . . . . . . . . . . . . 56 

Peacock brakes (2) .................. 100 
Truck brake rods (2)................ 52 
Brake lever link. . . . . . . . . . . . . . . . . . . . . 4 
Brake rod carrier (2)................ 5 
Brake cable roll ers .................. 13 
Brake pins. . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Sway bar........................... 41 
Wire cable ........... ·............... 15 

Headlights, incandescent ( 2) . . . . . . . . . 32 
Registers (2) . . . . . . . . . . . . . . . . . . . . . . . 49 
Trolley catchers ( 2) . . . . . . . . . . . . . . . . . 27 
Draw bars (2)...................... 134 

E L EC TRI CA L EQU IP~I EXT. 

lb. 
Conduit ................ . . .... .. .... 358 
Fittings and straps . . . . . . . . . . . . . . . . . . 23 
345 junction boxes . . . . . . . . . . . . . . . . . 9 
362 junction boxes (2)............... 54 
365 junction boxes (2)............... 57 
Made up cables (2). . . . . . . . . . . . . . . . . . 1 34 
:.\lade-up resistance cables. . . . . . . . . . . . 59 
Light wire ....... , •............. · l 
Air wire ... ..................... . 
Tro1ley w!re ...................... J 230 
Heat{r wire ..................... . 
Arc wire ........ ......... - . - .. - - -
Motor lead boxes (2)................ . 36 
Motor lead box brackets. . . . . . . . . . . . . 9 
Rell mouths . . . . . . . . . . . . . . . . . . . . . . . . 25 
MS switches (2)..................... 29 
MU 3 A swi tches (2)................ 14 
MS 2 switches . . . . . . . . . . . . . . . . . . . . . . 4 
MS 40 switches . . . . . . . . . . . . . . . . . . . . . 6 
MS 43 switches..................... 3 
Spare fu se box...................... 5 
Consol. fuse box (2)................. 7 
Roof fu se, complete. . . . . . . . . . . . . . . . . . 11 
Slate base and fuse (lights) . . . . . . . . . . 6 
Contactor box .......... . ............ 189 
Contactor angle . . . . . . . . . . . . . . . . . . . . 40 
Contactor angle . . . . . . . . . . . . . . . . . . . . 16 
Contactor hanger . . . . . . . . . . . . . . . . . . . 30 
Resistance box ( 3) . . . . . . . . . . . . . . . . . . 21 6 
Resistance hanger . . . . . . . . . . . . . . . . . . . 3.S 
Lightning arrester . . . . . . . . . . . . . . . . . . 20 
Kicking coil core .................... 6 
M A 13 fuse box ...... . ............. 16 
Controller ( 2) ..................... 510 
Bracket . .. ... ..................... . 
Fiber block ....................... . 
Mi~cellaneous bolts . . . . . . . . . . . . . . . . 9 
A rc headlights ... .. . ·. . . . . . . . . . . . . . . . 1 1 
A rc resistance . . . . . . . . . . . . . . . . . . . . . 30 
Arc plugs .... .. .. .. ............ .. - -
Lamps .. ....• ... . .. ........ . .. ..... 
Socke ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Spare lamps and socket s ... .. . . ..... . 

!f2: :S:t~?: ;~ ~ ~ ~ ~ ~ ~ ~ ~ i; ~; ~; ~~ ~ ~} I:: 
94-lb. trolley a nd li ght wire weighed 

with ca r body. and al so incl ude,] 
here ( 2,382-7 - 94). - - - • - - • • • • • • · · · 

Trucks (2) •••••••••••• , ••••••••••. 6,305 
Motors ( 4 ) ••.••..•.••••••.•••••••• 2,960 

AIR BRAK E :EQl' IPl\l ENT. 

Air compressor .................... . 
Brake cylinder .................... . 
Cylinder hanger ................. .. . 
Cylinder con . ro<l ................. . . 
Cylinder levers .................... . 
Compresso r brack<:t ................ . 

r~::t a~~i:.~.::::::::::::::::::::: :: 
~~:~: t~i,.; ·::::::::::::::::::::::. 5: 
;Vfotorma n's va lve hack ............. . 

44 

Motorma n's valve .. . ............ .. . 
M. C. governrJr ................. ... . 
Reservoirs ( 2) ••••••••••••••••• •••• 
M uffi ns (2) ....•............•...... 
J ntakc s t rnincrs .............. ..... . 
Whistles ( 2) ................ , ..... . 
Sa fety valve ...................... . 
llra in coc ks ( 2) ................... . 

1 

38 
29 
94 
10 
6 

oz. 

18 
8 

7 
9 
4 

4 

14 
12 
10 
8 

4 

9 
13 

4 
I I 

4 

oz. 

8 

8 

8 

8 
8 
2 

8 
8 
8 

12 
13 

2 
0 

12 
8 

9 
12 
II 

14 

8 

oz. 

8 
8 
Q 

10 
15 
13 

5 
8 
0 

15 

8 

8 
8 
~ 
8 

r--Total---, 
lb. oz. 

IZ 

I 17 8 

479 12 

238 9 

32 
49 
27 

134 

r--T otal---, 
lb. oz. 

230 

230 

2,382 

2,288 
12,610 

11 ,840 

r--Tota l---, 
lb . oz. 

AIR BRA K E EQ UIPMENT (CO NTINUED) . 

r--Total--. 
lb. oz. 

Shut-off cock, air ( 2) . . ... ........... 2 8 
Whistle valves (2 ) . . . . . . . .. . . . . . . . . . 14 
Air pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
Pipe fittings . . . . . . . . . . . . . . . . . . . . . . . . 20 2 
Pressure gages (2) . . . . . . . . . . . . . . . . . 3 8 

CA R BODY DETA I LS. 

Window guards ..•. ....•......•.•.• 
Show case catch . ..... ......•..•••.• 
Cupboard catch ....... ......... . ... . 
Sash springs .•.•...•.. .........••.• 
Deck sash opener .... .. .. . . ....... . 
B rass butts, 2 in ..... . . .... . ...... . 
!:-ash lock t op ......... ..... .. . . ... . 
Finish above vest. windows, white-

wood a nd ash ... ... . .. ........ . . . 
Side window stool s, ash . ..... . .•... 
Window stool irons .. .. ... ......... . 
\Vood battens on vestibule. . . • • . .•. 
Letter board returns . ...... . .. .... . 
Stool returns ...•.....•.... • ... ...• 
vVindow co rners .....•...... ... . .... 
Lette r boards . ............. ... . .. . . 
H~lf-round, on letter board . .. ... . l 
Wmdow arches ............. . ... . ~ 
Side battens and plugs ...... .. .•. J 
Glass ...........•.....••.... . .. - .. 
Window screens, comp. with bracket. 
Vest. M. I. window bands ......... . 
End sa sh without glass ............ . 
Monitor without glass .. ............ . 
S wing , with out glass . . . ............ . 
Side vest , sash, wi thout glass .....•.. 
Center vest , sash, without glass ..... . 
Top casement sash, without glass ... . 
Bottom casement sash, without glass. 
Swing sash fasteners ............ . . 
Sash lift and leather ............. . . 
Sash lifts ..................•.•.... 
Sash lifts ......................... . 
S ash lifts ..................... . .. . 
Vest. sash adjust plate .........•... 
Window guard brackets ..•.......... 
Strap hinges ...••.....•.•......... 
Pocket cover bracket pivots ....•.... 
Window bands •.•.•................ 
Anti-rattler brackets ............. . 
Pocket covers ..•................. 
Pocket covers ..................... . 

Post anchor iron ...... . ...... .. .. . 
Post an chor iron ................. . 
Top queen post .................. . 
Bottom queen post ................ . 
Queen post .... .. ............... . . 
Center tee rod queen post ........ . 

No. pe r 
car. 
12 
4 
4 

52 
4 
8 

40 

48 
2 

20 
8 
8 
8 
8 
2 

20 
4 
4 

20 
4 
4 

20 
20 

8 
6 

40 
4 

4 
8 

12 

40 
32 

8 
12 

8 

No. per 
car. 

8 
4 
4 
4 
4 

No. per 
car. 

8 Shims on bolsters unde r angles .... . 
Bolste r top plate . ... ... .. .. . ..... . 
Bols ter bottom plate . .... . ........ . 
Bolste r fi1lers ..... . . ............. . 

Bolster angle to s ide plate ......... . 
Side bearin g castings ... .. ......... . 
~ idc bearing plates ...... . ......... . 
Side b earin g shim s ...... . ......... . 

End door curta in brackets .......... . 
End windo w curta in brackets ....... . 
Curtain brackets ....... . .........• 
Curta ins, side ...............•....• 
Curtains, door .............•...... 
Curtains, end . ................... . 

4 
8 
4 
8 

N o. pe r 
ca r . 

8 
8 

40 
20 

4 
4 

No. per 
car. 

Safety tread s. . . . . . . . . . . . . . . . . . . . . . . 4 
S tep trea rl clamp plat e, R.. . . . . . . . . 4 
Step tread clamp plate, L... ........ 4 
Motorma n's steps .. .. .. . . . . . . . . . . . 6 
Step tread, oak. . . . . . . . . . . . . . . . . . . . 4 
Step r isers . . . . . . . . . . . . . . . . . . . . . . . 4 
S tep ha n gers, bod y . . . . . . . . . . . . . . . . 4 
S tep hange r vest . r n d sill .. . . . . . . . . 4 

Seats, r evusibl e ................. . 
Scats , s ta tionary ................. . 

No. per 
car. 

Corner sea t angle clip . . . . . . . . . . . . 8 
Heel hoa rds with perfo ra ted panels, 

long . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
H eel boards with per fo ra ted pa nels, 

s ho rt . . . . . . . . . . . . . . . . . . . . . . . . . -i 
Cornf' r ~•at fram es, a sh . . . . ...... . 

W eight 
lb. oz. 

6 
1 ½ 
3 

2 II 

4 

42 
12 

so 

II 

2 
4 

8 
7 

2 
2 
3 

1¼ 
12 

2 
2 
7 

13 
1¼ 

3 
2 

Weight 
lb. oz. 

4 
3 
3 
6 

8 
8 

W eight 
lb. oz. 

So 
!IO 

8 

60 8 

14 
4 2 
5 1 2 

4 

Weigh t 
lb. oz. 

13 
4 3 

7 

W eigh t 
lb. oz. 
I 3 5 

¼ 

½ 
½ 
¼ 

8 
6½ 

I 13 
3 3 
4 7 
7 14 
6 

Weigh t 
lb. oz. 

4 

2 8 

lb. oz. 

1,335 

Total 
lb. oz. 

4 8 
6 

12 
8 

10 12 
6 

IO 

21 
84 
15 

12 
100 

I O 8 

438 4 
113 u 

9 4 
16 4 
20 
14 
13 12 
10 4 
41 4 
6.2 8 

I 8 
6 
3 12 

a 
' 8 
9 1.2 

3 u 
97 

I 8 
13 g 

8 

1, 159 g 

Total 
lb. oz. 

4 
2 

16 
12 
12 

6 

52 

Total 
lb. oz. 

4 
160 
220 
24 2 

56 
33 
23 

2 

740 

Total 
lb. oz. 

4 
4 

:t 8 
116 4 

14 8 
s 12 

139 8 

Total 
lb. oz. 
53 .. 

2 0 
I 10 

IO I ◄ 
12 12 
17 12 

3 1 8 
24 

I 53 12 

T otal 
lb. oz. 
834 
2>> 8 

I ◄ 

>Q 

IO 
.~ 11 g 

1,147 8 
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CAR BODY DETAILS (CONTINUED) 

No. per W eight 
car. lb. oz. 

Gong shell s, 12-in ..........•.... , .. 2 6 12 
Gon g bracket and Tapper .......... . 
Gon g pin ........................ . 

2 3 7¼ 
2 6¼ 

Draw 
Draw 
Draw 
Draw 
Draw 

head spring ................. . 
head castings ................ . 
head angles ................. . 
bar rest. .................... . 
bar angle ................... . 

Whitewood roofing ................ . 

No. per 
car. 

2 

8 
4 
2 

4 

No. per 
car. 

Roof tin........................... r 
Trolley plank . . . . . . . . . • . . . . . . . . . . .. 2 
Trolley plank...................... 13 
Roof racks......................... + 
Duck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

No. per 
car. 

Channe l bumpers. . . . . . . . . . . . . . . . . .. 2 

Angle iron bolster t o cross timber. . . 4 
Steel side sheets............ . . . . . . . 6 
Dashers . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Long side battens .................. 2 

Dasher batten. . . . . . . . . . . . . . . . . . . . . . . 6 
Center timber support iron.......... 2 
Platform and bumpers support iron. 4 
Bumper clip........................ 8 
Cross timber clip..... .............. 4 
Iron under pla t form support... . . . . . 8 
Bumper block brace. . . . . . . . . . . . . . . . . 2 
Bumper block plate............ . . . . . 2 
Iron on side ¼-in. floor timber..... 8 

End fram e with head board, white-
wood panels, window a rches, bat· 
tens whitewood, birch ........... . 

Headlinin g battens ............... . 
Monitor frames, hard pine and cherry 
All wood rafters .................. . 
Iron rafters ....................... . 
End carlines and monitors, cherry .. . 
Side eaves rail .................... . 
End eaves rail ... ............... ... . 
Ash filling boards ......•...•....... 
Whitewood fillin g boards ........... . 
Steel battens on roof .. .. •........•. 
Steel corners on window stool ...... . 
~tee! corners on letter boards ...... . 
Steel corner bottom corner posts .... . 
Side battens, steel ..•............... 
S ide battens, steel ................ .. 
Iron side end corner ............... . 
Side sign furring ash .............. .. 
I3-C hanger, furring ash ........... . 

~i';1l Fi;~!~~ ·;sh·,-,-,-,-_·,- : : : : : : : : : : : : 
Head line furring pine ............ . 
\\'hitewood moldin g, rcof .......... . 
Lead corners ..... ... ... ....... ..... . 
Cherry on posts and under windows .. 
Maple matting ..................... . 

No. per 
car. 

bo 
4 
2 

7 
IO 
2 
2 

4 
4 
4 
4 

10 
4 

Agasote vest. panels with cherry.. . . 6 
H eadlining and wire molding ...... . 
Pan el over heater, cherry .......... . 
Panel over heater, molding ........ . 
Light wire covering. .. .. .. .. .. .. .. .. 2 
Agasote upper body window...... . . 20 

Agasot e upper deck window. . . . . . . . 3 
Agasote lower deck window. . . . . . . . . 6 
End body, cherry fini sh ............. . 
Sheet iron clips hold panel s under 

windows . . . . . . . . . . . . . . . . . . . . . . . . So 
End panel in bulkhead, cherry. .. . . . . 4 
Center plate furring. . . . . . . . . . . . . . . . 2 

No. per 
car. 

Register cord sheave. . . . . . . . . . . . . . . 6 
Pole sockets ............ , ... , . , , , , 4 
Hand pole acorns .......... ,.,..... 4 
Register bracket . . . . . . . . . . • . . . . . . . 2 
Pole strap pole ..•................ , 4 
Pole straps .................. , . . . 24 
R. & B. cords leather (4 cords) .•.. 
Cord hooks . . . . . . . . . . . . . . • . . . . . . . . 2 
Cord eyelets . . . . . . . . . . . . . . . . . . . . . . 16 
Signal bells complete. . . . . . . . . . . . . . . 2 
Grab handles . . . . . . . . . . . . . . . . . . . . . 8 
Pole brackets . . . . . . . . . . . . . . • . . . . . . 12 
B/C brackets . . . . . . . . . . . . . . . . . . ... . 10 
Grab brackets . . . . . . . . . . . . . . . . . . . . . 16 

No. per 
car. 

Sign brackets .............. •.•. , • • . • 4 
Sign end casting. . . . . . . . . . . . . . • . . • . . 4 
Sign reflector. . . . . . . . . • . . . • . . . • . . . . . 2 
Front reflector... . . . . . • . . . . . . . . . . . . 2 

End sign bracket. . . . . . • . • . . . . • • . • . • 4 

Weight 
lb. oz. 
13 
l 7 
83 
19 2 

8 

\'\'eight 
lb. oz. 

I 

55 

6 
4 

15 
4 
9¼ 
4 

14 

Weight 
lb. oz. 
7 l 
23 8 
17 10 
18 5 
23 

8 
1 
I 

3 4 
3 
8 
3 8 

4 

W eight 
lb. oz. 

90 

12 
I 

8 
2 

I 

4 

3 

8 

2 

41 
12 

·;¼ 
r½ 
8 

4 

10 
5 
6¼ 

6½ 
8 

IO 
12 

1¼ 
4 
4 

Weight 
lb. oz. 

2 2 
2 
2 

I 

6 
2½ 

1½ 
I 

2 3 
13½ 
14 
12 
IO 

Weight 
lb. oz. 

1½ 
4½ 
9 

II 

2 4½ 

Total 
lb. oz. 

13 8 
6 15 

13 

21 4 
Total 

lb. oz. 
26 

136 
332 

38 4 
6 

538 4 
Total 

lb. oz. 
210 

I 15 
I IO 8 

6 7½ 
25 

9 12 

364 6½ 

Total 
lb. oz. 
142 
94 

107 
110 
46 
II 

4 
8 

13 
24 
16 
7 
2 

585 

T otal 
lb. 

139 
8 

180 
70 
85 
II 

17 
4 

64 
59 

3 
I 

4 
18 

I 

4 
12 
7 
5 

19 
47 
48 

4 
3 

138 
76 
50 
22 

2 

50 
125 
76 
96 

9 
5 
6 

1,4 71 

Total 
lb. 

2 
5 
3 
4 

4 
6 

IO 

7 
IO 

57 

Total 
lb. 

I 

3 

9 

oz. 

8 
4 

8 

6 
12 
I 3 

8 

15 

oz. 
12 
8 
8 
2 
8 

12 
3 
3 

16 
6 

12 
8 
8 

8 

oz. 
6 
2 
2 
6 
2 

CAR BODY DETAILS (CONTINUED) 

No. per Weight 
car. lb. oz. 

Sign bracket.................. .. .. .. 4 7 
Sign light holder. . . . . . . . . . . . . . . . . . . + 1 14 
End sign.......................... 2 7 6 

O il hole cover ..................... . 
Nameplates ....................... . 
Trap lifts ......................... . 

ii~~ l~f ~s .•...•.. .': : : : : : : : : : : : : : : : : : : : : : 
Trolley hooks ...................... . 

No. per 
car. 

2 

8 
8 
2 
2 

No. per 
car. 

Vestibule door frame, ash.. . . . . . . . . 1 2 
Vestibule posts front. . . . . . . . . . . . . . . 8 
Vestibule girts and stool, ash. . . . . . 18 
Vest ibule plate, ash................ 2 

Bonnets-whitewood and ash........ 2 

Vestibule finish ash and cherry ..... . 
Vestibule angle irons.............. 2 
Vestibule angle castings............. 4 

Weight 
lb. oz. 

9 

¼ 
4 
5 
6 

4 ½ 

Weight 
lb. oz. 

9 6 
10 4 

2 11 
7 

30 8 

II 8 
14 

No. per Weight 

¼-in. hard p\ne floor .............. . 
car. lb. oz. 

¼- in. hard pme floor .... .......... . 
¼-in. hard pine floor, vestibu:e .... . 
Vestibule floor furring.. ... . . . . . . . . 8 4 

Miscellaneous, screws, bolts, etc ..... 

No. per Weight 
car. lb. oz. 

W alla ce door hangers............... 2 
End door bolt...................... 12 
End door bolt washer. . . . . . . . . . . . . . 8 
End door strips. . . . . . . . . . . . . . . . . . . . 16 
Vest. door latch.................... 4 
End door face strips................ 4 
E nd door threshold.. .. . .. .. .. . .. .. .. 4 
End door threshold.. . .. .. .. .. .. .. .. . 2 
Vest. door butts, bronze. . . . . . . . . . . . 12 
Door handles, ou tside. . . . . . . . . . . . . . . 4 
Door handl es, inside. . . . . . . . . . . . . . . . 4 
Door fastener, outside.............. 2 

Door fastener, inside................ 2 
End door catch. . . . . . . . . . . . . . . . . . . . . 2 

End door casing. . . . . . . . . . . . . . . . . . . . 2 
V ;,st. d~or latch plate. . . . . . . . . . . . . . 8 

handles ............... , , 4 
keeper . . . . . . . . . . . . . . . . 4 
striker . . . . . . . . . . . . . . . . . 4 
lock pieces.............. 4 

End doors, 2 prs., no glass. . . . . . . . . . 4 
Vest. doors, 4 prs., no glass. . . . . . . . 4 

End sills, oak .................... . 
Bottom braces, oak ................ . 
Center sill s, oak .................. . 
Cross si lls, oak .................... . 
Cap timbers , oak .................. . 
End sills, furring oak .............. . 
Queen post timber .............. } 
F'loor timber, ¼ in. oak ......... . 
Floor timber, 1¼ in. oak ........ . 
Sills with sash numbers, hard pine .. 
Truss plank, cherry ............ ... . 
Bumpers ......... ............. ... . 
Spring casting, furring oak ........ . 
W ood platform, oak ............... . 
Side and corner post, ash .......... . 
End belts, ash .................... . 
Body plates, hard pine ............ . 
Truss rods ...... .................. . 
Trap tee irons ..........•........ 
P latform supports ............... . 
End sill plates ................... . 
Long side plates with reinforcing 

bars riveted on top edge and a ngl e 
riveted t o bottom edge ........ ... . 

Truss rod anchors ............... . 

No. per 
car. 

2 
2 

2 

2 
16 
4 

4 

20 
20 

2 

4 
2 

22 

2 

2 

2 

8 
4 
2 

4 

30 

2 

II 

20 
36 

2 

¼ 
4 
3 
5 

2 

4 
½ 

4 
4 

Weight 
lb. oz. 
88 8 
47 8 
II 

36 
7 4 
5 12 

. 4 
5 8 
5 8 
3 4 

60 
. 15 8 

35 
76 
73 
I I 2 

I 13 4 
12 8 

l 5 

Total 
lb. oz. 

12 

7 8 
14 12 

39 2 

Total 
lb. 

2 

3 
18 
8 

32 

Total 
lb. 
114 
82 
48 
14 
61 
46 
23 
3 

391 

Total 
lb. 
496 
156 
65 
26 

743 
177 

Total 
lb. 
60 

4 

1 

8 
22 

II 

4 
4 

81 
145 

oz. 
¼ 

8 
8 

r¼ 

oz. 

6 

8 

14 

oz. 

oz. 

8 

• 
12 
6 

u 
8 

I O 
6 
8 
6 

12 
8 

2 

352 

Total 
lb. oz. 
177 
95 
22 
72 

II6 
23 

8 

So 
111 

II 
13 

120 
343 

70 
152 
146 
89 

453 
25 

1250 
60 

3,436 

TABLE UL-SUMMARY OF CAR WEIGHTS, 1909 TYPE. 

0 

Car body bare as weighed .............. . ............... . 
Heaters ............................................. . 
Sand boxes ......................................... . r {:1f \1Y~r£~1r-~e:s~~~ !~ : : : : : : : : : : : : : :·::: :·:: :·: :·:: :·::::: 
Scrapers .................... ....... . ................. . 
Fenders .... ...............•. , ....................... • • 
Hand brakes ......................................... . 
Draw bar s ........................................... . 
Registers, trolley catchers .•............................. 
Electrical equipment, excluding motors ... · .............. . 
A ir brake equipment .................................. . 
Four GE-80 motors .........•........ .. ................. 
Two Standard trucks .................................. . 

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

Lb. 
11,170 

403 
II7 

32 
834 
222 
479 
164 
238 
134 

76 
2,382 
1,335 

II,840 
12,610 

Oz. 
4 

12 
8 

8 
12 
4 
9 

IO 
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being on the body and fittings, where the major saving oc
curred. A summary of these weights is given in Table III. 

Great care was taken to determine the actual weights of the 
completed cars, trucks, etc. There was naturally some slight 
differences between different cars, but the following are some 
of the actual weights: Car body No. 1406, 1909 type, with both 
trucks, weighed 25,790 lb. With one end jacked up, the weight 
of a single truck in this equipment was 6305 lb. The weight of 
car No. 1721, of the 1907 type, was 48,700 lb. The weight of 
car No. 645, a 30-ft. straight side box car made by the Stephen
son works in 1903, was 44,6oo lb. The weight of car No. 1394, 
of the 1909 type, was 42,090 lb. The weight of one truck with 
motors was 12,250 lb. These figures show a clear gain of 
3½ tons in each of the new cars compared with the 1907 type. 

The engraving on page 574 shows a half section of the three 
types of cars described. No. 1 is a 34-ft. semi-convertible car 
of the 1906 type with large platform, pneumatic operating doors 
and folding steps. Section No. 2 is of the 1907 28-ft. semi
convertible cars, and No. 3 is the 1909 28-ft. standard car. The 
sections show the difference in the design of the cars, espe
cially in the headroom in the lower deck. The dimensions from 
floor to roof of the car were kept the same and the total width 
of car of the 1907 and 1909 types over the side, just below the 
window sill, is the same. 

The results of this saving are shown in the following sum
maries of tests made with recording wattmeters in actual 
service, counts having been taken of the passengers in addition 
to the precaution of changing around the motormen as outlined 
above. For conservative estimates, the cost of power was as
sumed to be o.6 cent per kw-hour. 

TESTS 

Tests in urban service were made on the Stoughton-Campello 
line. The round trip required r½ hours, and the distance run 
was 15.72 miles. The cars used were (r) 1907 semi-convertible 
"1717," with Brill 27-E-r trucks, 6 ft. 4 in. wheelbase, and (2) 
the 1909 semi-convertible "1728," with standard O-50 trucks, 4 
ft. ro in. wheelbase. Three trips were run on Feb. 15, one being 
rejected on account of delay, and three trips on Feb. 16, r9ro. 
One car ran 30 minutes later than the other. The equipment 
on both cars was practically the same. 

Meters were checked before tests, and exchanged on the 
second day. The motormen were also exchanged on the second 
day in order to get ave rage results. The rail was good on 
both days, although snow was on ground. The first day was 
cold, the second day warm, causing the motormen to run care
fully on account of water on track. 

The following is a summary of tests with the cars equipped 
with a r7-6g gear ratio: 

Trips. 
1728 car ....... s 
1717 car ....... 5 

Stops 
per 

car-mile. 
5.3 
4.7 

Average 
watt-hours 

per trip. 
41,200 

50,344 

Watt
hours P.er 
ca r-mil e. 

2,621 
3,202 

Difference, 
watt

hours per 
car-mile. 

58 1 

Assuming a ca r to run 2ro miles per day, and a cost of 6 cents 
per kw-hour, the difference quoted above would mean a sav
ing of $0.732 per day per ca r. The 44 1909 cars would then 
show a saving of $rr,756 per year of 365 days ove r the same 
number of 1907 type of cars. 

The followi ng is a sum m,ary of the tests made in the inter
urban run s from Brockton to New Bedford with a 22-64 gear 
ratio: 

Type. 
1907 1,710 
1909 " .... 1,733 

Stops 
per car-mile. 

2.68 
2.20 

Watt-hours 
per car-mile. 

3,320 
2,7 8 1 

----•·♦·----

Difference, 
watt-hours 

per car-m ile. 

539 

The Brussels Tramways Company is making <'xtensive im
provements in anticipation of handling the large crowds which 
are expected to attend the exposition to be held in that city dur
ing the com ing su mm er. A 4000-kw turbo-generator is being 
installed in the power station and roo new motor cars and TOO 

open trail ca rs have been purcha~<'d. 

INSPECTION AND REPAIR OF ELECTRICAL EQUIPMENT 
The following paragraphs will describe some electrical prac

tices of a railway company whose methods of inspection, repair 
and manufacture are so thorough that its total equipment fail
ures in the severe winter months cause an average loss of only 
0.75 mile for every 1000 car-miles operated. This company's 
standard four-motor equipments are the GE-80 and GE-67 
types geared 17 :67, while the greater number of its two-motor 
equipments consist of GE-67 and GE-1000 types, also geared 
17 :67. The most common controller on double-truck cars is 
the K-16, but the single-truck cars carry K-ro controllers modi
fied to the K-n type by using No. 4 wire. 

Cars are inspected every 24 hours at the division depots, 
but a more thorough inspection is made once a month. One 
unusual feature of this work is the attention given to the 
trolley-base connections, which are soldered on special ter
minals and further secured with set-screws bolted down 
solid. Passenger cars are thoroughly overhauled every 
55,000 miles to 60,000 miles. Since a car is not permitted to 
stay out of service for more than a day, it is necessary to use 
spare trucks, motors, controllers and other parts. This substi
tution of equipment makes it possible to repair individual parts 
of cars more thoroughly than would be possible on the car it
self. Upon receiving a car for the general overhaul, the 
braking and electrical connections are immediately unfast
ened, the car body raised on a trestle and the trucks shunted 
to the truck shop. The brake cylinders and the electrical 
apparatus, including resistances and trolley stands, are then 
taken off and replaced at once ,with new or overhauled 
material. The cable ducts on the car body are opened, cleaned 
and repainted, renewals being made where necessary. 

ELECTRICAL EQUIPMENT O\'ERHAULING 

In overhauling the electrical equipment, th e motors are first 
stripped of their armatures, field coils and brush-holders 
which are sen t to the proper departm ent. The oil cups ar: 
cleaned and the motor frame is scraped inside and out. After 
the interior of the motor casing has been painted with black 
insulating compound, oiled canvas liners are placed around the 
permanent pole pieces and the frames are ready for assembling. 
The cleaned or repaired field coils are next put in place and 
the magnet plates bolted home with finished steel bolts and 
hexagon nuts having spring-lock washers. After the motor 
frames have been bolted together, a gage is inserted between 
the pole pieces to test for proper spacing. If the di stances are 
found correct, the armature is inserted and another gage used 
to determine the distance from the pole pieces. When the 
brush-holder yokes, brush-holder bearings and lubricating 
equipment have been installed the motor is subjected to a 
running test for three hours at 40 amp. During the course of 
this tes t, the motor is coated with a quick-drying mineral black 
paint. Finally, the overhauled gea ring is lubricated, encased 
and put on the trucks with the motors ready fo r service. The 
motors and gearing are always overhauled in sets of two or 
four . 

The armatures taken out of the moto rs are first inspected 
for bearings and, where necessa ry, renewals are made with 
cast-steel sleeves lined with babbitt. Nex t the en tire armature 
is carefully cleaned, the commutator turned and polished, and 
the string band in spected or renewed. The commutator is 
then subj ected to the millivolt test from bar to bar. Finally, 
th e armature is g iven a rooo-volt ground te~t and, a ft cr shel 
lacking, is ava ilable for service. 

The field co ils removed from the motors are placed in a 
section of a motor frame and undergo a millivolt read ing 
without a magnet. Then a second rea ding is taken, after a 
m,1 gnet attached to an air-cy li nder has been lowered on the 
coil as shown in one of the illu stration s. If the meter reads 
up to standard and shows no variation whrn the coil is under 
press ure, th e ou tside tape is repaired and the coil is clipped 
in air-drying compound. In this connection it may he added 
that in the case of outsi de-hung motors a gre:it rednct ion in 
motor-lead trouble h:i s been ;1 ltaincrl hy bori ng- the motor 
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frames on the ax le sidf: and bringing the leads out as near the 
king bolts as possible. 

MANUFACTURE OF ARMATURE COILS 

The fo llowing description of the manufacture of a GE-67 
armature coi l will give a fair idea of the company's practice 

in coil work generally. 
The GE-67 co ils are 

made three at a time, 
as the coil-forme r has 
a triple groove. Before 
they are taken off the 
former they are kept to 
shape by binding them 
w ith soft lead straps. 
Fish-paper strips a re 
then inserted by hand 
between the coils, afte r 
which the coil is tied up 
and the lead straps re
moved fo r re-use. T he 
coil is next dipped in 
Standard varnish and 
left to air-dry. After 
drying, the insulation is 
removed from the ends 
fo r a length of 2½ in. 

Commutator Repair and Air Mag- The ends are then 

net for Field Testing tinned and covered 
w i th w e b-sleeving. 

After this the st rings are taken off and the sides of the coils are 
s·trrounded by fish pape r, which is hot-glued on by a small 
air press. Only the sides arc treated in this manner, as they 
fo rm the part which goes into the slot s. The coils are then 

Coil Formers for GE and Westinghouse Armatures on 
One Shaft 

taped by machine with linen taping, which is appli ed so that 
half the next turn always overlaps the preceding one. The 
coil is then dipped in air-drying Voltalac and treated with 
soapstone to make it enter easily into the armature slot. The 
completed coils are sto red in closets, according to type, and are 
marked with the date of manufacture so that the oldest will 
be taken out first. 

The same shaft which carries the GE-67 former shown in 
the illustration has two treadles, as it is arranged to receive 
either a Westinghouse No. 3 or No. 12 coil former at the 
opposite end. The W cstinghou,e formers permit the winding 
of single coils only. 

The different car depots are supplied with armature tags, 
on which the foremen indicate why a given armature has been 
removed and replaced. This tag accompanies the defective 
armature to the shops, where the stub is torn off and returned 
to the carhouse as a receipt. The other side of the tag is used 
for the shop foreman's report on the repaired armature and 
its destination. A history of every armature is kept in the 
master mechanic's office in a loose-leaf record, which shows 
when the· armature was purchased, repaired electrically or 
mechanically, turned, painted, rewound or furnished with new 
bearings. At the end of every month the different classes of 
repairs arc totalizcd. 

FIELD COIL MANUl'ACT URE 

F ield coils , after winding, are heated for the removal of 
moisture and then dipped in Standard yellow varnish until 
the absence of bubbles shows that all air has been expelled. 
Next the coil is baked over night and then supplied with flex
ible leads made up of 245 strands of untinned No. 30 rubber
covered wire. One lead is 24 in. and the other 6 in. long. 
When the leads are soldered on, insulation is begun. The 
leads, however, are not tied down parallel to the coil until 
some mica has been inserted between them and the coil. The 
insulation consists of two double-overlaps ( four thicknesses) 
of glace belting and one layer of insulating tape. The field is 

Al 

AA 3 
NO. 3 MOTOR 

AA4 
NO. 4 MOTOR 

ElectJ•tc Ry. Jo1tr. 

Connections for S.P. K-6 Controller and Rheostat for Four 
GE-1000 or GE-67 Motors 

then re-dipped and baked all night. After the second baking, 
the corners of the coil are reinforced with No. 8 oil duck. 
The entire coil is then taped with black Competition rubber 
tape and air dried in Voltalac to complete the operation. 

CONTROLLER WORK 

Particular attention has been given to controller troubles, 
and, as a result, several changes have been made in construe-
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tion. That portion of the controller case opposite the space 
between the main and reversing cylinders is covered with No. 
16 fibe r screwed down on wooden blocks and the cylinders are 
separated by a fiber barrier. In the K-6 controller, insulating 

A1 l AAI 
ARMATUR E 

RH EOSTAT 

R,~p R> fll].~nRs 

Connections for S.P. K -1 0 Controller 

/'.'lutrlc Ry. Jo11 r. 

Connections for S.P. K - 12 Controller and Four Motors 

barrie rs have been placed 1,etwc-cn 11nger s 15 and E, in addition 
to those between 19 and R-6 an <I 19 and 15, which were in 
stalled Ly the manufact urer. Th e cont ro lle r hoard is also in
s11late<l wi th mica fn1rn fi nger 19 to g ro und. In stead o f ca rry -

ing the ground wire from the ground terminal on the main 
board to F2, a wire is sweated to F2 and connected to ground 
on the main cylinder block. In all controllers the motor cut
outs are plainly marked ''1" and "2'' to avoid error s. 

Nearly all parts of the K-6 and K-10 controllers are inter
changeable. Old segments and fingers are cut down for use 
again wherever possible. Every division is supplied with a 

Elec.Rv.Journal 

Two Types of Reverse Fingers in Controllers 

bar bender to make segments from bars supplied by the shop 
storeroom. Phosphor bronze fingers are used on the reverse 
cylinder at one-third the cost of the usual drop forgings. 
All heavy filing or sand-papering is avoided in cl eaning fingers, 
segments and cover plates, as such parts are simply dipped in 
lye and acid, then chamfered with a rough file and buffed. 

One feature of the controllers is that they are not grounded, 
but are insulated on a wooden block, yet very little trouble has 
arisen from blow-outs and there have been no instances of 
shocks to the motorman. When the controllers go through 
the daily inspection they are blown out with compressed air, 
which results in keeping them so clean that there are no 
leaks or bad short circuits. In overhauling controllers the case 
is st ripped down to th e back, pointed with black insulating paint 

New and Overhauled Controllers 

0 11 lJoth sides and lined inside with asbestos, after which the 
mt erior is rebuilt. 

• • 
The Rich111nnd Rail way & l'nwcr Company, Richmond, Va., 

lindin g that it s pa ssenge rs ha ve the usual tendency to place 
their feel 011 the corn er ra tt an seat s, prokcts th e lat er by at 
ta r hing along th e edge a w"ockn strip 1 ½ in. high and }-1! in. 
thick. 
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SHOPS OF THE CINCINNATI TRACTION COMPANY 
Motor-Driven Tools, Armature Shop Methods and System of Card Records 

T HE shops of the Cincinnati Traction Company have an 
equipment of excellent tools, practically all of which 
are driven by individual elect ric motors. Thi3 article 

includes descriptions of the motor-driven tools, the armature 
shop methods and the system of card records used in shop 

Cincinnati Shops-Armature Coil-Winding Machine 

accounting and supervision. It also mention3 seve ral interest
ing maintenance practices that are being followed on the Cincin
nati property. 

ELECTRICAL REPAIR SHOP 

T he Cincinnati Traction Company normally runs 700 cars 
which are equipped with 1700 motors. Heavy grades on many 
car routes make very severe demands on these motors, a large 
proportion of which are on single-truck cars. Many of the 
motors have been in service for a long time and a consider
able number of them are of the GE-1000 and 800 type s. The 
seve re service conditions which the Cincinnati equipments have 
to meet are reflected in the armature repair room. At the 
present time new coils are made in this department at an av
erage rate sufficient to wind about 75 armatures pe r month. No 
armatures are repaired in the car houses, but all such work is 
centralized in the main electrical repair shop where a com
plete installation of coil manufacturing apparatus has been 
made. Practically all the tools in this shop, some of which are 
illustrated herewith, have been designed and built in the nearby 
machine shop of this company. 

The armature shop machinery is enclosed in a substantial 
building, one-story high, with large windows on all four sides. 
This building is subdivided into an armature coil-winding 
room and a general electrical repair room with one corner 
set off for testing purposes. The larger tools in both rooms are 
served by a chain-block hoist supported on an I-beam trolley 
runway. 

WINDING ARMATURE COILS 

All the armature coils r equired for the maintenance of the 
1700 car motors are made in the winding room at this shop. 
Power-driven forms are used in w inding all but GE-58 coil s. 
Winding and taping machines are arranged on opposite sides 
of a central table on which the unfinished coils are stacked. 
Steam-heated forming presses are . mounted on a bench at one 

side and the curtain department is at the opposite end of the 
room. 

T hree fo rms are provided for winding GE-58 coils. These 
vary in size by the thickness of the wire used so that a set 
made up of one layer wound on each form will nest accurately. 
The middle of the three sections is wrapped with fish paper 
so that its wires are separated from the other two. When the 
three sections have been assembled a covering of fish paper is 
glued on and the set is pressed into shape. 

One of the illustrations shows a home-made, air-operated 
press used in shaping coils. In this press, as well as in the 
older type toggle-joint presses also used, the forming blocks 
are hollowed out and provided with steam connections. After 
the application of the fish-paper jacket the coil is inserted in 
the press, pressure is applied, the coils and glue are heated 
by steam fed into the forming blocks, and then the coil is al
lowed to cool under pressure. During this process the at
tendant, who also applies the fish paper, busies himself with 
getting another coil ready for the press. 

The air-operated coil press has two cylinders, at right angles 
to each other, and their pistons operate two forming pieces. 
Brass fo rms a re used and sets are available for coils of sev
eral different shapes. The piston on the horizontal cylinder 
is fitted with a spri.ng somewhat heavier than that on the up
right piston, and therefore when equal air pressure is admitted 
to both cylinders, the upper forming piece comes into place 
a little ahead of the lower one. A small engineer's valve is 
used.to control the air to the cylinders of the press. 

After the straight part of the coils has been covered with 
paper the coils are passed along to the taping table which is 
in charge_ of two young women. Here the straight portions 
are wound with fish cloth. The final covering is made by 
winding white cotton web tape all the way around Jhe coil 
and doubling it on those sections which are to lie within the 

Cincinnati Shops-Two-Cylinder Armature Coil Press 

slots. Before taping, the coils are dipped and allowed to dry, 
and after taping they are given a second dipping. 

The coil-taping machines and power-operated winding forms 
a re driven from a shaft extending under a large table in the 
center of the room. This shaft is in turn driven by a 5-hp 
Westinghouse motor which stands on the floor under the table. 
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Field coils that have been burned out in service are util
ized and the wire re-insulated if not too badly damaged. By 
means of home-made devices , a3 shown in the illustration on 
page 583, the wire is cleaned and r etaped as it is wound onto 
a power-driven form. About $4 50 is saved on each coil 
by this process. The winding lathe used in this work is similar 
to that used in winding armature coils. It was designed and 
built in these shops. It is driven by a belt from a driving 
shaft in the winding room. All the power required for wind 
ing coils is furnished by a single 5-hp motor, and the current 
used is metered so that a proper charge may be made in de
termining the cost of coils. 

A stock of sheet insulation cut into the shapes required in 
winding work is kept in a rack in the electrical shop. Thi s 

IMPREG N ATI NG PLA N T 

The impregnating plant is shown on page 583 This equip
ment was built by the J. P. Devine Company and insulating 
compounds manufactured by the Standard Varnish Company 
are used. About 12 coils are treated each day and the plant 
is operated daily, because all of the coils in the 1700 motors 
are being put through thi s process. Vacuum is obtained with 
a motor-driven pump and the supply tank is operated by an 
independent motor. The raised platform about the two tanks 
and the substantial stairway thereto facilitate the work. 

The compound in the supply tanks is kept hot all the time by 
means of steam fed from the shop steam supply syst em. Dur
ing the daytime when coils are being treated the steam is re
heated in a gas-fired superh eater built inside the armature 

Cincinnati Shops-General View of One-Half of Machine Shop 

insulation is punched out of large sheets by means of sets 
o f dies used in a punch press, which is a part o f the machine
~hop cqu ipment 

COIL TERMI N AL A NC HORAGE 

A bout r4 month s ago a new terminal ancho rage was de
signed and put into use on all fi eld co il s ma nufactured in thi s 
shop. Since then not one o f these terminal s has been de
stroyed P rov ision for attaching a lea d wire to eith er outside 
nr inside terminals is afforded by a tapped and threaded boss 
aga in st the top o f which the lca cl -wire terminal lug is hdcl w

curely by a ca p screw w ith a lock washer. The termin al for 
Ili c outside wire is about 3¾-in. long and L -shaped so that 
1t will fi t over the side o f th e co il A hole is drill ed in the 
ang le o f the L fo r inse rtion o f the wire. The inside terminal 
also is fo rmed to fit the contour o f the coil a nd is provided 
with a strip o f copper which reaches ac ross the width o f the 
coil and is bent a round th e encl o f the inside wire befo re sol
dering. T he ma in pa rt o f each terminal is co111111011 hrass. 

shop close to the impregnating plant. By means o f this super 
heater the temperature of steam at 50 lb. pressure 1s rai sed 
to about 600 deg. 

The pressure tank is emptied each a ft ernoon a nd a set o f 
co il s put in to dry durin g th e night Th e o rdinary shop steam 
suppl y is used to keep the prcss11 re tank hot over night. In 
th e mo rning a vacnum o f about 27 in. is put 0 11 the pressure 
tank for 2½ hours. l'vJ ea nwhil e the compouncl is being hea ted 
liy th e superh eat ed steam. Then th e compound is allowed to 
fl ow in to th e tank and cove r the co il s. Th e supply va lve is 
clo sed and the co il s arc kept under an So- lb. pressure fo r 2½ 
hours. Th e result s ohtainccl hy th is process o f co il t reatment 
ha vc been e;,pec ially sa ti s factory. 

Be fore a coil is put th ro ugh the i11 s11lation process it is 
wo und with strip mu slin and Spl·, i;il thread ed plu gs a rc in
se rtl"d in th e co il te rminals to cxd11d c the co111po111HI. After 
th e en il ~ arc removed fr om the liqnid th e 11111 sli11 is quickl y 
to rn ofT. Thi s leaves tlw 0 11t n s11rface o f the co il s in a 
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smooth condition. The o ld muslin, which carries with it a 
great deal of compound, is saved and when a sufficient quan
tity has accumulated the compound is melted o ff by placing 
the refuse muslin in a kettl e under which th ere is a hot fire. 

MISCELLANEOUS SHOP EQUIPl\IENT 

The armature shop equipment includes two lath es, each of 
which 1s independently driven by an elect ric motor. O ne of 

Cincinnati Shops-Small Turret Lathe with Independent 
Motor Drive 

these lathes is used for turning commutators and the other 
for banding. The lathes stand a t r ight angles to each other 
and close to a platform on which armatures are sto red. A 
jib crane with a. chain-block hoist se rves the two lathes anc! 
th e storage platform. By this a rrangement of tools the conrse 
of an a rm ature through the shop is made direct. Th e winding 
ho rses are located on the south side of the building. From 
here the armatures are taken into the baking oven at the 
southeast corner and thence to the sto rage platform nearby. 
The platform has on it at all times armatures in two condi
tions: at the south end a re those which a re ready for th e turnin g 
lathe, and at the north end those which a re ready fo r ship
ment to a car house. The single jib c rane located near the 
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Cincinnati Shops-Motor-Driven Wheel Lathe Served by 
Air Crane 

two lathes and the platform is thus available for doing prac
tical ly all the heavy li fti ng required in moving the armatures 
about the shop. 

Each armature shaft, just before the armature is approved 
fo r service, is fitted with new bearings. No special attempt 
has been made to standardize armature shafts and so bearings 
are fitted for each. The platform on which the finished arma-

tures are stored is close to the door leading to the machine 
shop and the man from the machine shop who finishes the 
bearings can easily step across and caliper the shafts. 

TESTING BOARD 

A testing board has been fitted up in one corner of the elec-
trical shop. Controllers are repaired and res istances as-

Cincinnati Shops-24-in. Lathe and D.C. Variable-Speed 
Motor 

sembled here. The testing boa rd includes two panels with 
illuminated dial voltmeter and ammete r mounted on a swing
ing bracket. In testing circuit breakers they are mounted ver
tically. A series of seven knife switches connecting with re
sistance grids makes poss ibl e an adjustment of the load from 
55 to 335 amp. 

Alternating current for testing purposes is available in any 
part of the armature shop. Current is received into the shop 
at I IO volts and a system of wiring in conduit makes this 
voltage avai labl e at a number of sockets conveniently dis
tributed. T he 2500-volt testing tran sformer is mounted on a 
truck and i3 provided with a long connection cord. No mat-

Cincinnati Shops-Horizontal Boring Machine with 
Independent Motor Drive 

ter where the truck may be wheeled about the shop floor the 
cord will still r each one of the current supply sockets. 

CURTAINS 

Two power-operated sewing machines have been installed 
at one side of the coil-winding room. These machines are op
erated by two girls, who repair and make all the curtains for 
the open cars. About 200 sets of summer car curtains are re-
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Cincinnati Shops-Vacuum Impregnating Plant in 
Armature Shop 

Cincinnati Shops-Field Winding Lathe and W ire-Retaping 
Device 

Cincinnati Shops-Home-Made Electric Crane m Shop 
Yard 

Cincinnati Shops- Corner of Elect rical Shop Set Apart for 
Testing 

Cincinnati Shops-Independent Motor Drive for Banding 
and Commutator Lathes 

Cincinnati Shops-Motor Installation Driving Two 
Grinding Tools 
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quired each year. A cheap canvas is used because it is thought 
more economical to replace them frequently than to repa ir 
more expensive curtains. All the curtains on eve ry car that 
is put through the shop are inspected and overhauled by these 
two young women. The better class of curtains used on closed 

..'uly 

Fllbrua.., 

SepleMber 

Cincinnati Shops-Cost Accounting Record Card 

cars a re rebound and the cloth is turned end fo r end, thu s 
putting the faded part next to the roller and out of sight. 

When this curtain shop was equipped with the power-driven 
sewing machines several attempts were made to build a sati s
factory power clutch fo r driving the sewing machines off from 
the main shaft underneath the table. None of these was high
ly successful. Now th e machines are under excellent contro l, 
obtained through the medium of a power transmission device 
manufactured by the sew ing machine builder. 

MACHINE SHOP 

The machine shop of the Cincinnati Tract ion Company is 
of particular interest because o f its excellent equipment of 
tools, nearly all of which are independently driven by 500-volt 
electric motors. In purchasing these tools special care was 
taken to choose those which would be sui table for removal at 
a later date to the new shop buildings which the company is 
planning to erect. The present machine shop building is sha red 
jointly by the Cincinnati Traction Company and the Cincinnati 
Ca r Company. A high fe nce separates the work of the two 

__ _________ __ _ _ __ _______ __ _ _ _ companies. Th e 

Cincinnati Traction Company. 
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ing Defective Armature motor installation 
for driving the 

tools in the machine shop. The electrical equipment has been 
installed in a very thorough manner. T he 500-volt supply is 
brought to a main switchboard erected close to the shop fore
man's offi ce and from this board feed lines radiate to various 

groups of tools. Each line is protected by a circuit breaker on 
the board. All of the wiring inside the building is enclosed in 
tightly fitted iron conduit with porcelain condulets at all outlets. 
In laying out the conduit great care was taken to provide against 
acc idental injury to · the conducting wires. The thoroughness 
o f this work was warranted because of the desire for protec
tion against fire and assurance of continued current supply to 
eac h machine tool. 

The feed lines from the control board pass through conduit 
carried on the roof rafters or under the concrete floor and 
terminate in small panel boards at the tool s. One of these 
boards is illustrated in the view showing. the group of tool 
grinders. At the board the feed lines emerge from the porce
lain outlet and connect directly with a General Electric type 
C two-pole circuit breaker. From the opposite terminals of the 
circuit breakers the lines are again carried in conduit to a 
starting box and thence in conduit to the motor. In this way 
no wires are exposed, except the very short lengths necessary 
fo r attaching to the terminals of the different pieces of ap
paratus. The terminal board at each tool is of fireproof con
struction and is mounted in a substantial angle-iron frame 
bolted to the concrete floor or to the machine which is to be 
driven. 

The motors a re of the variable-speed commutating type and 
of both W estinghouse and General Electric manufacture. 
Special care was taken in the choice of motors for operating 
the va rious kinds of tools. Those motors which drive lathes 
have reversing controllers with a speed control handl e direct
ly on the lathe carriage. Thus it is possible for the machin
ist to start, stop or regulate the speed of his lathe through 
wide limits without leaving the position where he can best ob
serve the working of the cutting tool. Some o f the older tools 
in the shop are driven by GE-800 railway motors, ·which, at 
a cost of about $30 each, were rewound with shunt fields and 
now are said to give excellent service fo r driving constant 
speed tools. 

HORIZONTAL BORING MA CHI NE 

A g reat va ri ety of railway shop work can be done with 
faci lity on the new Lucas horizonta l bo,ing machine shown on 
page 582. This machine is driven by a 5-hp semi-enclosed 
motor mounted on a cast-iron pedestal which supports it about 
s ft. above the floor and stands about 2 ft. away from the 
bed of the boring machine. The elevated position of the mo
to r permits the use of a belt for transmitting power to the gear 
box of the machine. The tabl e of the boring machine may be 
fed in either direction horizontally and the boring shaft has 
hand and automatic feeds for horizontal or ve rtical movement. 
\Vith these combinations and a number of large cutting tools 
a considerable variety of work can be performed. The illus
tration shows the machine in the act of facing a casting. 

REBORI NG MOTOR SHELLS 

The horizontal boring machine just described is used for re
boring motor shells. In this work a heavy jig and dummy shaft 
are used to support the shell on the machine table. Special clamps 
are provided for holding the jig to the table so that the holes 
bored will conform to uniform standards. When a shell is to 
be bored the bolt · holes in the bearing housings are first re
bored and increas~d in diameter from I in. to 1¼ in. Then 
the jig is set on the' table of th e horifontal boring mill and an 
arbor is put through the axle bearings. The shell and jig are 
held to the tab le by bolts passed through the holes in the . bear
ing housings. By means of a boring bar with adjustable 
cutting tools the armature boxes are first re bored. Next an 
a rbor is put through the armature bearings and the cutting tool 
adjusted to refinish or rebore the axle bearing housing. By 
the use of this combination of jig and bars uniformity in bear
ing housings is assured. 

Four sizes of axles are used. New axles are finished 4½ in. 
in diameter and after they have been worn are taken out and 
turned down to 4¼ in., then, after a second wearing, they are 
turned to a diameter of 4 in. for use in another type of motor. 
In this way, with these three standard sizes, the purchase of 
one new axle and the machine work on two worn axles make 
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it possible to put three new axles in service on the road. In 
working over old axles they are carefully annealed in a black
smith shop so that the metal may be under no undue stresses 
when it is returned to service. 

LATHE EQUIPMENT 

A 24-in. Lodge & Shipley lathe, direct driven by a Io-hp 
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Cincinnati Shops- Monthly Comparative Statement of 
Armature Shop Work 

motor, is used for turning axles and for all kinds of general 
work. Two lathes of similar manufacture with swings of 20 
in. and 16 in., driven by 7½-hp and 5-hp motors respectively, 
are used for smaller work. The 24- in. lathe showing the driving 
motor in the foreground is illustrated on page 582. 

The Dreses turret lathe shown in one of the illustrations is 
driven by a 2-hp motor installed directly at one end of the ma
chine. Power from the motor is transmitted through a single 
reduction gearing to a shaft close to the floor. This shaft 
extends under one. end of the bed of the lathe and carries a set 
of cone pulleys which connect with the other set of cone 
pulleys by the usual leather belt. The switch, starting box 
and circuit-breaker for the motor are installed on a standard 
control panel within reach of the lathe operator from his posi
tion near the tool post. 

WHEEL LATHE 

The 42-in. Putnam wheel lathe illustrated 1s driven by a 
25-hp variable-speed motor with a reversing speed controller. 
In turning steel wheels they a re first roughed with a round
nosed tool and then finished with a shaping tool ground to the 
full contour of the tread and flange. A special air hoist for 
handling wheels and axles is mounted close to the driving end 
of the lathe. This hoi st is made up of an air cylinder and a 
heavy piston extending upward. The top of the piston carries 
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an I-beam jib reinforced wi th a heavy tcmion rod. A trolley 
carriage made of two small wheels yoked toge ther t ravels on 
the lower lips of the I-beam and support s a balanced arm, which 
is used to lift th e wheels. This lathe and cran e arc installed 
near the shop track on which wheels arc rece ived, and one 111a11 
can easi ly lift a pair of wheels o ff the shop track with the crane 

and swing them onto the lath e centers. The lifting movement 
of the jib crane is controlled by an engineer's valve mounted on 
one side of the vertical cylinder. 

MISCELLANEOUS TOOLS 

The pair of grinding machines shown in one o f the illustra
tions on page 583 is driven by a 4-hp motor, with a pulley on 
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for Employment 

each end of the armature shaft. One of these machines is a 
Bullard surface grinder and the other is a Sellers universal 
twist-drill grinder. This installation stands close to the enclosed 
tool room adjc,ining the shop foreman's office. 

In addit ion to the too ls here describ ed the equipment of this 
shop includes the following tools driven by motors o f the 
capacit ies stated: 

King 4-in. vertical boring mill, IO hp. 
Pond 21-in. chucking lathe, i ½ hp. 
4-ft. radial drill, S hp. 
Lodge & Shipley 36-in. lathe, 12 hp. 
E mery tool grinder, 4 hp. 
Two sensitive drills, 2 hp. 
Small punch and shear, 3 hp. 
Other tools not independently driven are as follows : 
N iles wheel borer. 
N iles 200-ton wheel press. 
Horizontal planer, 36 in. x 36 in. x 12 ft. 
24-in. back-geared shaper. 
N o. 3 Cincinnati milling machin e. 
Jones & Lampson 2-in. turret lathe. 
Two punch presses. 
Axle straightening press with \,Vatson-Stillman hydraulic 

punch, having 8-in. ram. 
Ju3t outside the machine shop 1s a motor-operated crane 
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which has done good service in unloading material from freight 
cars and placing it 0 11 the shop tracks. A n illn stration on page 
583 shows thi s crane in the ac t o f lifting a heavy cast- iron 
pillar, which is to form the ce nter support of a more po\\'crful 
crane that wi ll replace th e one show n in th e ill11 str ;1tion. 011 
thi s crane, as well as 0 11 all the liftin g appara tu s used in the 
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shops and car houses which is operated by air, control is had 
by the use of engineers' brake valves. These va lves are easier 
to maintain than the more usual type employed in this service 
and are fr eer from leakage. 

SHOP CARD RECORDS 

vVhen a car is turned into the shop for repairs or general 
overhauling, a heavy brown manila tag, 8½ in. x sin. in size, pro
vided with a protected eyelet, is ti ed on. T he shop inspector 
notes on this r epair tag or card just what work is to be done. 
After the ca r has been repaired and has been approved by the 
inspector the tag is v ised and returned to the master m echanic's 
offic e. vVhen the repair tag is r eceived at the office the infor
mation presented thereon is transferred to the dupl icate card 
car record and fi led vertically according to the car number. 
One of these cards is reproduced on page 585. Thus in a single 
fi le the master mechan ic has at his disposal the complete shop 
record of each car that has been repaired . 

. A simple method of presenting the shop expense fo r va rious 
operating accounts of jobs, is had by the use o f a card record 
made up of 8 in. x 5 in. cards ruled as shown in the reproduc
tion on page 584. These cards a re fi led vertica lly and one card 
is used for each job or standing maintenance order. It will be 
noted that the record affords a ready means of presenting the 
labor and mater ial and total costs for any one cla ss o f work 
or any single job, separated according to the months of the 
year. The cards are kept in drawers and are indexed and sub
d ivided into th ree groups: ( r) purchasing agent' 3 orders; (2) 
job orders and (3) maintenance accounts. 

The records of the electrical shop o f the m echanical depart
ment present a complete history of each field and armature 
according to number. Each day the barn foreman sends to the 
fore man of the a rmature room detailed reports showing the 
cause for removing and sending to the shop each armature that 
needs repairing. The blank used in making such reports is 
reproduced on page sR-1-. The use of this blank ha3 a good 
e ffect in encouraging care and watchfulness on the part of the 
men handling the equipm ent in the barns. It will be noted that 
the barn foreman fi rst is required to set down his opinion of 
t he cause fo r requiring that the armature be sent to the shop. 
Later, when the armature and the foreman's report accompany
ing it a re received in the a rmature shop, the person receiv ing 
the armature writes on the bottom of the blank his opinion of 
the cause of the trouble to the equipment. These reports, con
ta ining the op inions of the two m en handling the armature 
are made in triplicate. One is kept by the barn man, one is sent 
to the armature room with the armature, and the third is sent 
to the master mechan ic. 

An independent record of each armature is kept in a loose
leaf book by the foreman of the armature room. The pages in 
t his book a re ruled to present the following infor mation: 
N umber of the a rmature, style, dates rece ived, nature of re
pairs and dates delivered. T he pages are 6 in. x 9 in. in size. 

Each month a complete summary of the work of the armature 
shop is made up and in serted in the system of card records 
kept in the master mechanic's office. One of these reports is 
shown on page 585. It shows the number of a rmatures 
rece ived and delivered to each of the car houses, the number 
o f fields delivered, armature coi ls made, armature coils on 
hand, fie ld coils made and field coils on hand. Totals for the 
armature3 of various types of motors and air compressors are 
presented and similar totals for all classes of armatures fo r 
each barn and shop are shown. The repor t also presents 
deta iled comparisons of the work done on armatures of the 
same type during the last month and the last year; it shows 
the number of armatures sent in for complete repairs and part 
repa irs ; commutator repairs, and the number in the armature 
shop awaiting r epairs. A similar report is used for recording 
the repair work on fie lds and the number of trolley wheels 
returned and delivered. With these reports and detailed com
parisons presented the master mechanic is able to keep a close 
line on the performance of the various classes of equipment, 
a s well as note the amount of work done upon each car by the 
shop forces. 

A 7ather complete record of the service of each shop 

employee is kept by the master mechanic, on a form illustrated 
on page 585. When application fo r employment is made the man 
is required to answer the questions shown on the blank and to 
g ive references. All references are investigated before a man 
is employed. Space is provided on the back of the application· 
ca rd for noting the date on which the man is employed and 
his hourly rate; also the date on which his work or his rate 
of pay may be changed. When an employee leaves the service 
a summary of his r ecord is presented on a card which shows 
the date and cause of leaving, and gives the foreman's opinion 
of the man. After having been properly filled out at the shop, 
these ca rds a re forwarded to the office of the ass istant general 
manager. 

---•♦•----

SCHEME FOR PREVENTING BREAKAGE OF COAL
HANDLING GEAR 

At the power plant of the St. Clair Tunnel Company, at Port 
Huron, Mich., a simple scheme has been adopted for preventing 
the breaking of important parts o f the coal-conveying appa
ratus. Coal for this plant is r eceived in steam cars and dropped 
into a crusher located beneath the track parallel with the boiler 
and bunker house. From the crusher a horizontal conveyor 
carries the coal to an elevator which in turn discharges into 
a belt conveyor above the coal bunkers in the roof of the 
boiler house. This train of coal conveying elevators and belts 
is driven by an electric motor through a sprocket wheel and 
chain. When the plant was first started the driving chain and 
sprocket freque ntly were broken by the excessive load put on 
when a miner's pick or some other piece of fo reign metal got 
into the crusher. It was necessary at fi rst to keep extra 
sprocket wheels on hand so that repairs could be made quickly 
if the crusher became clogged with foreign substances and 
broke the driving appa ratus. 

The sprocket wheel or iginally was keyed onto its shaft and 
thus any undue strain on the shaft showed its full effect in 
tending to break the teeth on the sprocket wheel or the links of 
the chain. To provide aga inst such damage, the use of the 
sprocket wheel k ey was discontinued and the wheel so fastened 
to the shaft that an abnormal load would shear the fastening 
rather than break the teeth of the sprocket. 

In mounting the sprocket wheel in the improved way the hub 
was bored out so that it had a slack fit on the shaft. Then a 
collar was set on the shaft on either side of the hub to hold 
the sprocket in its proper location. Next a hole was drilled 
clear through the two collars and the hub of the sprocket and 
a pin inserted. By the cut-and-try method a pin ¼ in. in 
diameter was found to give sufficient shearing stress to carry 
the full load of the coal-handling machinery, and to give way 
and let the sprocket turn on the shaft whenever an undue load 
was thrown· on the crushing or conveying machinery. This 
simple little scheme of mounting the sprocket wheel has done 
away with a troublesome deta il of operation. N ow when the 
pin shears and the motor revolves without driving the coal
handling apparatus the fore ign substance causing the shut
down is removed from the crusher, a new pin is inserted 
quickly and the machinery soon placed in operating condition. 

---•·♦·----

STEEL CAR PANELS OVER WOOD 
Owing to the climatic conditions in Richmond, Va., the 

wooden panels on the cars are frequently cracked. Instead of 
replacing them with new wood panels the Virginia Railway & 
Power Company covers the old panels with steel of N o. 18 gage. 
T hese steel sheets are screwed on under the old side moldings 
and when painted they cannot be distinguished from wood. 
In fact, there are many cars which have wood panels on one 
side and steel-covered panels on the other. When steel panels 
a re applied, they are continued past the belt rail without a 
break and this prevents the rotting which occurs when water 
from the belt rail gets inside the car between the joints of the 
wooden half-panels. The plates are shaped in the company's 
shops and are applied whenever it is found that a considerable 
number of the wooden panels are split. 
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INTERESTING SHOP PRACTICES AT INDIANAPOLIS 
Ingenious Methods of Caring for Wheels, Brakes and Motors on a Large Road 

T HE repair work for the city cars of the Indianapolis Trac
tion & Terminal Company and for the interurban cars 
operated on one division of the T erre H a t1te, Indian

apolis & Eastern Traction Company is done at the \,Vest 'vVash
ington shops of the former company. Many interesting and 
thorough practices are followed here under the guidance of L. 
M. Clark, master mechanic. The deta il system of record ca rds 
and monthly summaries of repair work are worthy of specia l 
attention because they are designed to g ive the management of 
the road very accurate and comprehensive statements of the 
condition of the varions types of equipment. The buildings in 
which the repair work is done are not new, with the exception 
of the paint shop described elsewhere in this issue. The re
construction of pa rt of the shop g roup is contemplated. The 
present article describes the wheel practice, an air-brake test
ing department and motor test ing, and presents a number of 
the blank forms used, together with a description of some of 
the more interesting shop kinks. 

WHEEL PRACTICE 

The Indianapolis companies were among the first electri c 
roads to use steel wheels and steel-ti r ed wheels, but now the 

entered the axle number and the tire number. The tire 011 the 
gea r side is denoted by the letter "G." The face o f the tag also 
bears the name of the inspector a nd the date on which the 
wheels are removed from service. The reverse side of the tag as 
illustrated shows a list of the eight common reasons for with
drawing wheels and ax les from service and provides a space 
opposite for checking. The reve rse s ide of the tag also has 
spaces for showing the ca r number, wheel number, name of in
spector and date ·for each wheel r emoved and put on. 

After the steel car-wheel r ecord cards have served their 
purpose in the shop and the desired information has been en
t ered thereon at the time the wheels are return ed to service, the 
cards are turned into the master mechanic's offi ce. H ere a card
index system presents the history of each wheel. One of th ese 
ca rds, which are 6 in. x 4 in. in size, is reproduced in part. It 
will be noted tha t the various identifying characteristics of the 
wheel are exhibited at the top, including the size, material, date 
of purchase, name o f manufacturer and notes rega rding the 
fitting o f the wheel. Lin es are ruled for 14 entries to show 
th e numbers of the ca rs under which this wheel has been 
placed, the date it was put under each car, the m easurement at 
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A testing room for air brak e parts 
has been fitt ed up with devices for 
making thorough inspectio11s o f the 
more important parts of the braking 
equipment. The shop forces have 
built here a compl ete test ing rack 
arranged so that a se ries o f se rvice 
tests may be g iven triple, brake, feed 

·------4½-" - ------ I I " I 
1 1<-1 (,------,J 
I • I 
I ,, I 

Electric Ry. Journal 
~------4-----~--: 

Electric Ry. Joumal 

Indianapolis Shops-Contour of Steel 
Wheel Flange and T read 

Indianapolis Shops-Limit of Wheel
wear Gage 

steel-tired wheels are being di spensed with. About a yea r ago 
the two companies adopted a forged-s teel wheel manufactured 
by the Forged Steel Wheel Company, Butler, Pa. None of th ese 
wheels has, as yet, been in the shop for re-turning, although some 
of them have run more than 40,000 miles. The wheels used 
under interurban cars a re 34 in. and 38 in. in diameter and have 
rims 3¼ in. thick with a contour as shown in the accompanying 
engraving. T he tread of thi s wheel is 3 in. wide an d t he fl ange 
r¼ in. thick from gage line to the back of the wheel. The 
flange is ¾ in. deep. It is the practi ce to wea r and tu rn the 
rims down to a thickness of ¾ in . 

The wheels in service are inspected with a limit gage made 
from case-hardened steel ¼ in. thick. It is so shaped that it s 
position is fixed by the back of the whee l and the flat of th e 
tread. It will fit over a fl ange that has a thickness no g rea ter 
than ¾ in. on a line ¼ in . above the projected lin e of th e 
tread. When a wheel has reached this limit of wea r it is taken 
out o f se rvice and abo ut 5/16 in. of meta l is turned off the 
tread in ord er to reshape th e flange. The wheel inspectors pay 
especial attention to ordering wheels in fo r re-turn ing at the 
point in th eir life when the flange ca n be reshaped w ith the 
leas t practicable loss o f m etal 011 the tread. 

W H EEL RECORDS 

Detai led records of the performance o f each wheel are care
fu lly kept in th e office of the ma ster mechanic. W hen a pair 
of wheels is sent in to t he shop for any work a tag o f the form 
illu strated is attached to the axle. On the face of thi s tag are 

and sa fety va lves and various types o f motor-compre, or gover
nors. The governo rs a re set at known loads by feeding the 
t est current through la rge banks of incandescent lamps used 
fo r res istance. 

The most interesting feature of thi s air-brake test room is an 
installation of reservoirs equipped fo r accurat ely testing the 
pnmping capacity o f motor -driven air compressors. The prin
cipal parts· of th is test ing set are two tank s, the capacities of 
which have been ca re full y ca librated by measuring with water. 
These tanks a re mounted on th e side wall of the room and con
nected by a short run of pipe with a va lve in se rted. Provision 
is made for closely observin g the temperature of the ai r within 
the tanks, and in computing t ests account is taken of th e rela
tion between t emperature and pressnre. These correct ions ar<:> 
readily made by the use of a temperature tabl e and they adjust 
the results for the cor rect pumpin g pressm c exclu sive of that 
ca used by th e heat of compress ion. 

The upper of the two tanks is connected with the p11111 p by 
a fl ex ible met:i llic tuhe which is air tight. vV hen the test set 
was firs t install ed ruhhcr hose was used, hut it wa s fou nd that 
th e hea t, d11ri11 g con ti 1111ed se rvice, weake ned th is to a point 
where accidents might be ex pected. 

Th e obj ect of the pump te!-t is to obtain an accnrat e record 
of the a11101111t of fn·1 • ;1i r prnnpccl hy th e 111otnr ro mp rc::;sor 
whik wo rking aga in st ;i h;1 rk press ure of 100 lh. \Vhen being 
te::; ted, the compresso r is rn11 for the fnll numher of revolutions 
which it !- honlrl make i11 a minut e am! not for a 1111i t of time 
of one minute. Thi s pn -ra 11tio11 i::; taken hcr:111 se nf a pos::;ihlc 
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va riation in vo ltage w hich m ight change the speed even though 
the pump was in good condition. The reason for using two 
tanks is to be able to maintain a constant back pressure o f JOO 

lb. on the pump, meanwhile timing its revolut ions and measur
ing the a ir exhausted into the low er tank. 

In per fo rming a t est the pump is se t to work and its exhaust 
led thr t> ugh the metallic tube to the upper tank, the pressu re in 
which is a llowed to r each 100 lb . The lower tank has a capacity 
o f S cu. f t. and is connected w ith th e upper tank through a 
valve. vVhen the pressure in the upper tank has reached 100 lb. 

In dianapolis Trac tion & Te rminal Company 

STEEL CAR WHEEL RECORD CARD 

(;ii;\AXLENO. 
~REPAIRS _ ____ _ 

G TIRE No ___ _ 
TIRE No. ___ _ 

BY _________________ _ 
DAT..._,_ ______________ _ 

any defect in the pump be located easily, while if the test were 
made on the car a poor pump might be excused on account of 
leaky pipes, incorrect gage or some other outside condition. 

AIR-BRAKE RECORDS 

A monthly r eport of the r epairs m ade to air brake equipment 
is prepared. The blank used to make-t-his report is reproduced. 
It presents a li st o f the types o f compressors, governors and 
brak e valves used and the defects and repair s more commori1y 
experienced. In addit ion, the work on valves, cylinders, slack 

REMOVED 

GARNO. 
en WHEELNO. 
t""' BY u 

0 
~ ... - l.., D A TE ~ b.o ... .., _ ~~ 
~ .:: ..,,i.;: ... ... l.., ~ 

PUTIN 0 ~-i.;:~~ ... ~~ ~ 
~~ ~~ 

.::! ~ .:: ~ GARNO -e, ............... .:: 
..., ..i:.:..., ..... ..., ..i:.: ~ WHEELNO . 

~ ~ ~ ~ ~ ~ ~ -~ r.!3~~~~~~CIJ BY 
D A TE ~ I I I I I I I 

Indianap oli s Shops-Obverse an d R everse of Car Wheel Record Card 

the operator sta rt s counting the revolutions of the pump a nd his 
assistant t ends the valve between the pressure and measuring 
tanks, keeping the pressure at IOO lb. 

During the test the excess a ir above that required for main
taining a pressure of JOO lb. in t he pressu re tank, passes into the 
measuring tank, w hich, at the start, was under atmospher ic 
pressure. A t the end of the run , which ex tends for a definite 

Form 239&c7· 0'J 

TERRE HAU TE , I NDIANAPOLIS AND EASTERN T RACTION CO. 

I D1amol Cent re I M.i tu lal Wh~•I Fitted by Prwsed 0nb1 

Wheel No I M.i01 o, I Pu,ch1sld Pil lia Strtic r TonsPrusur1 

I Dil lll Po1ch1se d Pul ln' S1rt1ce f1U1d~ 

bl1 N0 I I 

TI11 No. 

N1. D.ir, Tire 
Cu llo D.il1 Me:nurem1nl D.it1 Ceuse Mn so11111n~ IIUles 11S11, Loss Wort& Dooe Br 

Indianapolis Shops- Card I ndex Record o f W heel P er-
forma nce 

number o f r evolut ions of the pump, the p ressure in the m easur
ing tank is noted. A tmospheric pressure is added to the gage 
pressure and the sum is divided by the capacity (S cu. f t. ) of 
the r eservoir to ascerta in the number o f feet o f fr ee air pumped 
during the run w ith the compressor operating aga in st the JOO lb. 

FO P .. 12 11 

INDIANAPOLIS TRACTION AND TfRMINAL COMPANY I 

Ai r Compres sor Record 

Ma.Ile~ T y pe Pump N o Motor No 

PUT IN R£MOVED SERVICE RE.PAIRS TEST 

Car No. Dai, c .... I Dnte 
Mileaiie 

No. Daya 
Nata ro Date Cu, Pt. By I In By 

S.rvloe 

I 

I - ~ 

--------------Indianapolis Shops-Air Compressor Record Cards 

bac k pressure. From a handy table the inspector is able to 
know what th is pump should do, and if it does not meet the re
quirements the necessa ry r epairs a r e made. No leew ay is al
lowed and i f a pump does not operate up to its full rated 
capacity unde r thi s test it is repaired before being put into 
se rvice, otherwise it certainly would not operate at its rated out
put when installed under the ca r. 

T h is method of testing a pump in a special room has the ad
vantage that the test conditions can be maintained constant and 

adjuster s an d air gages is noted, and a summary showing the 
number of car s on w hich the piping has been repaired and the 
brakes ove rhauled or standa rdi zed for the current month as 
compared w ith the previous month is presented. 

Fo"',., 1 ·o 
Indianapolis Traction and Terminal Company 
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Indianapolis Shops-Monthly Summary of Airbrake Repairs 

A set o f ca rd recor ds for the use of the master mechanic's 
office is kept . These records, as r eproduced, show the type and 
number of each air compr essor and g ive the data regarding its 
service, the . t ime of in stallation , ti me of r emoval and the repairs 
and tests made. Information fo r making this record is obtained 
from an air-compressor repa ir car d t ied to the compressor when 
it is t aken out of service. The obverse and reverse of these 
tags, which a re handled in a way similar to the wheel record 
tags, a re shown. 
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MOTOR TESTING 

Every car moto r that is r epaired in the Ind ianapo lis shops is 
g iven a ru nning t est o n the shop floo r befo re it is put under a 
car. A n illustra tion o f the m oto r -tes ting board a nd a wiring 
d iagram of tha t boar d a r e r eproduced. A table of eon stants 
fo r the eurrent and vol tage readings fo. eaeh type of moto r 
has been prepared, so that when a moto r is being given a t est 
a nd the cu r r ent and vo ltage values are noted it then is possible 
to determine fu ll y w h ethe r or not the motor is ru nning freely. 
If t he bear ings should not have been fitted properly th e ext ra 
demand for eurrent will indicate the fact. By the careful use 
of test ing methods many eauses for motor heating are learned 
in the shop w here they ean be easily correeted, an d unnece ssa ry 
pull-ins be prevented. 

T he tes ting boar d stands at one co rner of the t ruck r epa ir 
shop. An independent feed line direet from the power house 
fu rn ishes eurrent to thi s board. By m eans of this special eon
nee tion the voltage regu lation obtained a t the testing board is 
equal t o that of the power station busbars and is not affeeted by 
the shifting of ear s in t he shop yards, as it would be if the 
testing board were fed from the trolley wire. The board is 
equipped with a IO0-amp am m eter and a 600-vo lt voltmeter and 
is pro teeted by a IOo-amp ci rc uit-breaker. The lower part of the 

board carries eight 
singl e-pole, double
t h ro w, 100-amp 
knife switches and 
a d o u b I e-p o I e 
double thr ow 
switch, by means 

of which the vari
ous resistance grid 
conneetions a r e 
made to obtain a 
w ide range of re
sistance valu es for 
comparative pur
poses. With these 
co nneetions a 
range of resist
ance from 8-42 to 

26.48 o h m s m 
steps of 0.25 ohm 
and from 2.12 t o 
7. 38 ohms in step s 
o f 0.052 ohm 
may be obtained 
with facility. An 
R -28 eon tr o l
ie r serves for op
erating the floor 
tests given the mo
tors. Testing eur
rent is distributed 
from the board t o 
four d i ff e r e 11 t 

Indianapolis Shops-Test Board in parts of the sho ps 

Motor Repair Shop ove r cables ear-

ried in iron conduit. These cables te rminte just below the test 
ho:trcl and each is equ ipped with a feed eonncction ping. There 
is on ly one li ve socket to which these p lugs ca n be connected ; 
thu s it is impossil1l e for mo r e th an one o f the di stributing lines 
to be a li ve at o ne tim e. This precautio n is taken to prov ide 
again~t accid l' nl s rm th e shop fl o, ,r . 

A IJJ lJSTI :-;c; 1<1-S I STA :,.;n:s 

Rc·sistanee grid s a r e r l' pairecl at a li eneh 11ot far from th e 
testing board. A lead fro m the l,oarrl fnrni shcs testing eurrent 
at th e repair bench and a ll res istan ce is chl' cked before it is 
pl aced under a car. The m eth ncl of cheeking re(Juire s that th e 
prciper rcsistanee at each of th e controller steps sha ll be nl, 
ta i11 ('d. T he tali] <' 11 sed i11 aclj11sti11 g r(' s istanee eo 1111 ecti n11s is 
given 011 page 591. As shown, the q11a11titics quoted in th is ta lil e 

for each r esistance st ep are based on the use o f a eonstant t est
ing cu rrent of IO amp, and thus the readings are in vo lts r a t her 
tha n in ohm s. A eu rrent of IO amp is not suffieie nt to h eat the 
g rids and th erefo re no correction for hot r esist ance is neees
sary. T he u se of constan t eurrent makes the ealeulation in 
voltage a simpl e matt er because, ,Yith th e testing cu rrent of 10 
am p, th e volt age reading at any step along the series of re
sista nce eonnee tions equals ro t\mes the o hm s resistance in the 
circui t, a nd it is onl y necessary to r ead the voltage and m ove 
the decimal point one place t o th e left to obtain the ohm s 
resist ance o f t he circuit . 

In checking repa ired resistance g rids, measurements are first 
taken a t the taps noted in the accompany ing table. Th en if the 
resistance at the var ious steps is not found to be correctly 
divided, adj u stm ents are made by changing the taps until the 

Porm 130 

Indianapolis Traction & Terminal Co. 

AIR COMPRESSOR REPAIR CARD. 
MAK ..... F~------TYP,.____ ____ --t 

PUMP NO. MOTQR No __ __, 
REPAIRS ____________ ______. 

By ________ DA 
Test, (Cub. Ft. of Free Air Per Minute @ l00!b) _____ ____, 

BY-------DA 

REMOVED 

@) 

Indianapolis Shops-Obverse and Reverse of Air 
Compressor Repair Card 

voltage reading for the va ri ous steps closely approx imates that 

shown in th e table. 
A lterna t ing cu rrent for t esti ng armatures is obtained from a 

, mall rotary convert e r ins ta lled in th e armature shop. The a.c, 
output of t he ge nerator is fed to a step-up transformer from 
w h ich current is taken to g ive voltage t es t s of the following 

va lues: 

Late type ar mat ures when new ................... , ... • .... 
Late type a rmatu res when old .................. , ... , . , .. . 
Old tvne a rmature s new o r rewound, ......... • ........ • .... 
Old t'ype armatures r epa ired .............................. . 

2,400 vo lts 
1,800 vo lts 
1,800 volts 
1, 200 volts 

When an a rmature is sent into the shop for repairs a tag 
s im ilar to that ea rl ie r d esc ribed for checking the work d one 
on w heel s is attached. The printing on th e two s id es o f o ne of 
these armature r epair tags is reproduced. After the armature 
has bee n put th r ough the shop the tag is turn ed in at t he 
maste r m echanic's office and th e info rmation presented th e reon 
is trans fe rr ed to an armature record ca rd ill us trated on page 
SCJ T. T hese card s arc fi led in an ind ex a ncl each present~ 
the com plete hi sto ry of one armature, showing the tim e the 
a rma ture has bee n in se rvice, th e reasons for r enewal, the re
pairs m ad e and the mil eage a 11cl 11111nlicr o f clays in snvicc. 

Once a 1110 11 th a repnrt of 111 o t11r repair s is prepa red by the 
shop office for ce. This report is s imi lar in general for111 t,> t hat 
11 sc cl in eon11e(·tio11 with the air lirakes ancl indicates t he repair 
wo rk r equired 0 11 eac h of the va ri o us types o f mo tors used. 
S pace is provid ed for compa ring w ith the n·co r cl for the pre
v io 11 s 111011th , the m1111h rr of repair s o f different ki nds ha ppe11i11g 
duri 11 g the c11rrent 111 011th . 
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SHOP KINKS 

Babbitted bearings are finished on a lathe fitted with a special 
quick-clamping device for holding the bearing shell in line. An 
illustration of the carriage of this lathe with a bearing in place 
is shown. The bearings are finished with tools set in a Davis 
boring bar having a micrometer adjustment. The hinged 

t-"orm l .H-!illl 11-IIY 

Indianapolis Traction & Terminal Co. 

ARMATURE REP AIR CARD 
TYPE 

SHOP NO. 

0 REPAIRS 

BY 
DATE 

To increase the 5peed in handling wheels in and out of a Nile~ 
lathe the tail stock of that lathe has been fitted with a 6-in. 
diameter 36-in. stroke air cylinder which serves to move the 
heavy tail stock quickly and without effort on the part of the 
lathe operator. 

The thermit process of welding has been used in these shops 
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Indianapolis Shops-Obverse and Reverse of Armature Shop Tag 

INDIANAPOLIS TRACTION AND TERMINAL COMPANY 
COMPARATIVE REPORT OF PULL-OFF CARS 

FOR. MONTH OF - -- -------·-··--· ···----· - --· 

CAR BARN Year Car Truck Motor Control! Cable Air Trolley Heater Regis-· Lights J!fi·. l\;k. Air SJaek Tight Hot No No No Relief .wreck Tota.I 2j! o!Ca?9 
BOdy Brak e t<,r Glass F rozen ~rakes Drakes Brgs. Fire Water Defect. Car perated 
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Indianapolis Shops-Comparative Report of Cars Pulled Out of Service 
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Indianapolis Shops-Wiring Diagram for Motor Testing Board 

damping block is designed to hold the largest bearing shells. 
Liners are provided fo r shells of smaller sizes so that this lathe 
attachment serves fo r finishing all babbitted bearings. 

A number of the small tools in the shop are operated by IIO

volt motors. Current for thi s service is obtained from an 
ol,\ separately excited 500-volt motor run at slow speed. 

for two years and its varied usefulness has been demonstrated 
many times. One of the interesting repair jobs made with 
thermit is that of welding truss rods. When a car has been in 
a collision and the trus 3 rods damaged, the rods are straight
ened and rewelded in place without tearing down the car sid
ing for removal. 

- I 
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In the armature shop pure tin is used in place of solder 
for the purpose of fasten ing commutator leads so that they 
will not melt out at temperatures which would soften ordinary 
solder. The leads to Westinghouse 56 motor commutators a re 
fastened in the slots without soldering and excellent results 
have been obtained by following this practice. The slots in the 
commutator bars are mi lled out to a width of 4/1000 in. less 

l~~~;-IFl~:::l::'l,JT~r YE: 
Z JYH-4.9 EJ .BI -.E z .3-f-

12 WH-3611:JB 747 ~~~~~l===~=:4=;i===fl 'B EI-.H5 .3K 
2Jf/.H-9,3A.Z KIi 202ons 748' R/-R4 35 

, .R/-B.3 3/ 

I BI-EZ I 24 
Indianapolis Shops-Table Used in Adjusting 

Resistances 
than the diameter of the wires. The leads are driven into the 
narrow slots with a flat tool and the compression o f the metal 
holds them securely in place without the use of solder or 
wedges. 

BORING COMPRESSOR CYLINDERS 

A special jig and reamer are used for finishing air compressor 
cylinders. The jig in which the compressor cylinder casting 
i s held is made of cast iron about I½ in. thick and is grooved 

Terre Haute, Indianapolis and Eastern Traction Co. 
Motorman'sReJ)ilrt of Probable Oefects In Car No 
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LENGTH Of' OETENTION .••• T RAIN N!L ..• • 

'PLACE OF' TROUBLE TIME OF TROUBLE . •• ,. M 

CAR BODY. 

I 
AIR BRAKE. 
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v=~=-=----- - - 1Triple Val,c 

on the under side 
to fit the lathe 
b e d. This jig 
holds the cylinder 
m line with the 
center of the 
h e a d s t o c k, m 
which position it 
is adjusted by 
lin ers and clamped 
with bolts The 

special reamer fits the headstock and has a cutting face about 6 
m. long. Two of these reamers have been provided at a cost 
of about $40 each. A wide cutting face is obtained with a 

Indianapolis Shops-Method of Finishing Bearings with 
Boring Bar 

reamer and thus the walls o f the cylinder are finished to a true 
cylindrical shape. 

BLANK FORMS 

The form of card used by interurban motormen for report
ing troubles found during operation is shown herewith. The 
original cards are S in. wide by I2 in. long printed on heavy 

,o~,. , ., &COT\•W•LL,~ CO,, 1110,L& 

INDIANAPOLIS TRACTION AND TERMINAL COMPANY 

Armature Record 
Tv1>e Fftctorv No Shoo No 

PUT IN REMOVED SERVICE I REPAIRS 

Car No, I Moto r No, I D a te c~u-.c I Da le Mikage 
1 ·:·.:iC'. I Nat ure I By I D::i.t e 

' 
I I I 

I I 

Indian~polis Shops-Individual Armature Record 

manila stock. The a rrangement of the listed car parts is such 
a3 to make it possible to find quickly the proper line on which 
the notation is to be made. The blank form carries a line for 
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Indianapolis Shops- Motorman's Re
port of Probable Defects 
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Indianapolis Shops- Shop Inspector's Defect Card, 
Obverse and Reverse 
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reco rding the date when the defects are repaired. Special 
notice is call ed to the insertion of the word "probable" in the 
ti tle of this report. T here is always a possibility that one of 
these ca rds may be used as evidenc e in law suits and so it is 
not thought wise to place too much responsibility on the motor
man 's opinion regarding a defect. Therefore they are called 
"probabl e defects." 

The shop defect card used by inspectors for the city cars is 
also illustrated. This card is 4½ in. x 8 in. in size and carries 
a li st of the principal ca r parts on the front side. Space is 
provided on the reverse side for noting the material used for 
repair work and indicating the repairman's number after each 
subj ect. 

Monthl y reports on motor repairs and on Westinghouse unit 
switch control repairs, similar in general fo rm to those used 
fo r reporting the repairs to a ir-compressors, are also used. The 
report for motor repairs lists the different types of motors 
used. T he following column headings are employed on the 
upper part of the blank : A rmatures-open circuit, short cir
cuit, grounded, down on pole pieces, worn bearings, defectiv e 
shaft. Field coil s-short circuit, grounded, damaged by a rma
ture. Commutators-grounded, rough, worn out. Miscell ane
ous-defective brush holders, defective leads, worn axle bear 
i11gs, broken frames. Total. The lower half of the blank 
contains the following: Armatures rewound, armatures re
paired, field coils rewound, field coils repaired, fie ld coils im
pregnated, commutators new, commutators repaired, commuta
tors grooved and turned, armature coils new, armature shaft 
new. 

The monthly report for the unit switch control repairs is 
of uniform size with the othe r monthly reports. The left -hand 
vertical column conta in s a li st of the switches, and the details 
for the types of repairs, the headings of the ve rtical columns, 
fo ll ow : disabled, dirty interlocks, defective interlocks, defec
tive main contact, defective shunts, grounded, defective a rcing 
box, loose connections, leaking piston, packing, leaking valves, 
overhaul ed, repaired tested. The div isi ons of storage battery 
repairs noted on the same blank are: disabled, grounded, short 
circuited, open circuited, electrolyte low, elect rolyte weak, elec
trolyte dirty, defective jars, loose connections, overhaul ed, re
paired, charged tested. In addition space is al lowed for enter
ing records of defective contact, loose connections, grounded, 
broken, repaired tested, for each of the parts of the miscel 
laneous equipment , like grid, resistance, cont ro l cable, motor 
cables, etc. At the bottom of the blank are lines for tabulating 
the total number of control failures in service, car mi les and 
car miles per control fai lure, for the current and previous 
months. 

Another blank fo rm used at these shops is the dai ly report of 
car• inspection which shows the car number and defects re
ported and indicates the repairs made and the shop numbers 
of the men doing the work, also the oi ling done each day. A 
dai ly report of car repairs showing the car number, the time 
in and out of the shop, the defect repairs made, by whom, the 
date in the shop, is used, ~s is a monthly summary of car re
pairs which shows for each da,Y the number of cars on which 
repair work fa lling under any II different subdivisions of the 
equipment has been done. A monthly report of the material 
disbursed shows for each day the number o f gears and pm10ns 
of each type issued, the number of cast-iron and steel wheels , 
axles and pounds of babbitt issued. 

A form of report used for presenting the number of pull 
offs during one month and the reasons for taking the cars 
out of service is also used. These forms are II in. x 8½ in. 
in size and are so ruled that the monthly summary can be com
pared wi th the same monthly summaries for two years previous, 
subdivided according to each of the four car houses and sum
marized for the entire city system. These comparative reports 
of pull-offs when completed each month are posted on the 
bulletin boards in the va rious car houses so that the men may 
study the work of the different sections of the city and be en
couraged to improve the record for the following month. 

EXAMINATION OF TRAINMEN OF THE FT. WAYNE & 
WABASH VALLEY TRACTION COMPANY 

F rank I. Hardy, superintendent of transportation, Fort 
Wayne & Wabash Valley Traction Company, has just held an 
examination for all the city and interurban trainmen of that 
company. Both the plan of conducting examinations and the 
knowledge of the men were put to test. As this was the first 
written examination which had been held by the Fort Wayne & 
Wabash Valley organization, it was not definitely known 
whether the plan would be successful. Special care was taken 
with the examination so that the officers would be able later to 
decide whether or not a periodical questioning of the men as 
carri ed out at thi s time is advisable. The examinatibn just 
concluded has led to the opinion that similar, but shorter, writ
ten tests should be held about once a year, especially for the 
newer men. Probably future tests for the older men will not 
be so comprehensive, but it is thought that they will be of un
doubted value in keeping the trainmen alive to the responsi
bilities of operation. 

About six weeks before the examination was held the men 
were told of it in a general way and warned that they would. 
be call ed upon to answer all manner of inquiries regarding the 
duties which they were employed to perform. This announce
ment was followed by a great many debates between the men. 
\Vhen it was not possible for a group of carmen to settle a de
batable point to the satisfaction of all, the superintendent was 
ca ll ed upon for a ruling. Thus for; the six weeks prior to the 
holding of the examination practically every man in the train 
service of the Fort Wayne & Wabash Valley Traction Com
pany was on the alert to clear hi s mind of every doubt regard
ing the correct interpretation of th e operating rules. The good 
result s of this study were clearly shown in the high average 
marking to which the examination papers were entitled. 

T he questions were kept secret until the men were called into 
the superintendent's office fo r examination. There were 367 
questions for motormen and 272 fo r conductors . The answers 
were written on printed question blank forms. As the men sat 
in the super intendent 's office whil e writing theii: answers, there 
was no opportunity for di scussion with each other. If two in
terpretations could be put on a question, the men were fr ee to 
ask the superintendent what was desired. Otherwise each man 
was instructed to give his own answer to all questions as he 
understood them. 

Seventy-three of the questions were for both motormen and 
conductors. They had to do with standard time, time tables, 
signal rules, train signal s, air-whistle signals , bell-cord signals, 
hand and lamp signal s, fixed signals, rules governing the use 
of signals, train rules, rules for movement of trains by tele
phone orders and train orders. The questions for conductors 
only related principally to the proper method of making out 
repo rts and the answers to these questions were graded by a 
representative of the auditing department. The questions for 
motormen only were largely with regard to mechanical sub
jects, such as motor and car equipment, air brakes, reservoirs, 
tripl e valve, brake va lve, etc. 

After the examination papers had been graded Mr. Hardy 
called the men into the office one by one and discussed with 
them ail of the points on which the answers showed that they 
were not clear. _It was interesting to learn that those men 
who had the best operating r ecord stood among the highest in 
the examination. This showed that reasoning power more than 
knack was the most desirable qualification for a trainman. 

One of the catch questions which the motormen were re
quested to answer was as follows: "If, when rapidly approach
ing a steam railroad crossing, it was found that the brakes 
would not work, that the trolley had left the wire and there was 
danger ahead, what would you do?" Without studying the 
question some of the men answered, "Jump." This, of course, 
was a catch question to see whether the men fully understood 
the method of reversing with the different classes of unit 
switch and platform control. 
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MAINTENANCE AND OPERA TING FEATURES OF THE 
ELECTRIFIED ST. CLAIR TUNNEL 

The First Extended Account of the Performance of This Line Since Operation Commenced 

T HE St. Clair tunnel of th e Grand Trunk Railway Sys
tem has been el ectrically equipped since May 18, 1908, 

and the severest requirements of the service are said 
to have been met very successfully by the single-phase syst em. 
The equipment was furnished by the Westinghouse E lectri c & 
Manufacturing Company and installed under the supervision of 
Bion J. Arnold, consulting engineer. The tunnel is a single track 
bore, lined with a cast-iron shell, and has an inside diameter of 
about 19 ft. The length of the tunnel from portal to portal is 
6o32 ft. The open tunnel approach on the Port Huron side is 

with a battery would have been large in either case because of 
the nature of the load with frequent high peaks and short inter
va ls during which charging could be done. The guaranteed effi
ciencies of the two systems without batteries indicated a con
siderable saving in the cost of power by th e use of the a.c. 
system. The distribution losses and the use of current for 
rheostatic control lowered the r elative efficiency of the d.c. 
system. Preliminary guaranteed figures for the power con
sumption for one locomotive trip hauling a rooo-ton train 
through the tunnel were 141 kw- hours for the single-phase 

St. Clair Tunnel-Side View of Double Unit Electric Locomotive 

slightly over 2500 ft. in length, whi le that on the Sarnia side is 
nearly 3300 ft. in length. The total di stance between the Ameri
can and Canadian summits is 12,000 ft., or about 2¼ miles. The 
grade on the tunnel approaches and the shore sections of the 
tunnel is 2 per cent, while that in the flat middl e section of 
the tunnel, about 1700 ft. in length, is of 0.1 per cent downward 
toward the east to provide for drainage. 

The specifications for the electrification of th e tunnel se rv
ice stipulated, in addition to various guarantees regarding effi
ciencies at different parts of the system and of th e system as a 
whole, that the installation when completed should be capabl e 
o f hauling a 1000-ton train through th e tunnel from terminal 
to terminal in IS minutes, that in doi ng so the ma ximum speed 
should not exceed 25 m.p.h. and that the minimum speed when 
ascending a 2 per cent g rade shQuld not be less than 10 

m.p.h. 
The single-ph ase system was cllQscn for thi s work on the 

score of economy in operation. Preliminary figures showed the 
fi rst costs for the two systems to he about equal if no battery 
were installed. The estimates includiu ~ batteries were slightly 
favora ble to the rl.c. system llnwe vcr, the increa sed first c·ost 

system. In practice, considerably better figures of performance 
than those g uaran teed have been obtained. 

An illu strated article desc ribing the electrica l equipment of 
the St. Clair. tunn el was presented in this paper in the issue of 
Nov. 14, 1908 The electrical equipment iucludes six three
motor locomot ive unit s f ed with 3300-volt, 25-cycle current 
generated in a steam turbine stat ion and distributed by a cat
enary supported copper wire. This article will describe the 
more interesting features of maintenan ce and opera tion which 
have dev eloped during the past two yea rs o f electri fied se rvice. 

()]'ER ATING S TATI STllS 

The St. Clair Tunnel Con1pa11y has furni shed ~11111e com
parative figure s fo r st eam aucl elect rica l operation which are 
of int erest, inclicat ing as they cl n in a gcnnal way th e relation 
hctwce11 important item :=; nf operating c11sts. T hese data refer 
to two years' operation-one before and one after electrifica
tion. Although the amount of traf"fic handled clming these two 
yea rs was nnt identical. the :=;e rvi cc performed was sufficiently 
s i111i l:1r for purposes of appr ox imate comparison of fig ures. 

T he cost of coal wi th <'led rical opnatio11 \\'as 3q per cent 
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of the cost of coal under steam operation. A part o f this sav
ing is due to the g reater economy of the electrical system so 
fa r as coal consumption is concerned, while another large part 
of the saving is due to the fact that it was necessary to burn 
a nthracite coal in the steam locomotives that fo rmerly operated 
through the tunnel, while ordinary run-of-mine or even slack 
coal is used fo r power plant operation. 

The total service charges, including all items that a re charged 
by the railway company against locomotive service, but not in
cluding fixed cha rges, indicat e that thi s charge under the elec
trical operation is' about 60 per cent of the charge under 
steam operation. If, however, the fixed charges, including both 
interest and depreciation on equipment, are added in each case, 
it is found that the total charge for locomotive service under 
electrical operation is approximately 8--1-% per cent of the 
charge under steam operat ion. 

If a compari son be made of fuel costs under steam operation 
with th e cost o f electrical energy delivered at trolley under 
electrical operation, it is fo und that, disregard ing fixed charges, 

two locomotives, each of which consists of two half-units. The 
half-units are duplicates in every respect and are equipped with 
the multiple-unit system of control. Each half-unit is mounted 
on three axles driven through gears by three single-phase mo
tors with a normal rating of 250 hp. Inasmuch as the motors 
have a very liberal overload rating it is possible to develop 
2000 hp with two half-units. The locomotives are powerful 
enough easily to start a 1000-ton train on a 2 per cent grade. 
In a test made on a half-unit using a dynamometer car it was 
found that a single half-unit would develop a 43,000-lb. draw
bar pull before slipping the wheels. The locomotives have a 
maximum speed of 35 m p.h., but they are never called upon 
to operate faster than 25 m.p.h. to handle the full number of 
trains. 

The general dimensions of a locomotive half-unit are as 
follows: 
Length over all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 ft. 6 in. 
He ight from top of rail to top of pantograph bow 

when lowered ............................. 14 ft. II in. 

St. Clair Tunnel-Interior View of Locomotive 

the cost of power delivered to the locomotives under electrical 
operation is 69 per cent of the cost of the fuel under steam 
operation. If, however, the fixed charge (and depreciation) 
due to the initial investment for the electrical gene rating plant 
and distributing system be added to the charge for electricity 
delivered at the locomotive, this charge then practically equals 
fuel cost under steam ope ration. This indicates that the 
saving is effected in other items than that of cost of power 
delivered to the two locomot ives in the form of electrical 
energy in one case and of fuel in the other. One of the large 
items in thi s saving is in the maintenance and repairs to 
locomotives, which for the years under comparison indicates 
the elect rical cost to be about 55 per cent of the steam cost. 
Other items chargeable to steam operation, such as the coaling 
of locomotives, water supply, etc. , do not appear at all in the 
charges fo r electric locomotives. 

LOCOMOTIVE MAINTENANCE 

Three locomotives are available for use in the tunnel and 
switching se rvice. At present the entire traffic is handled by 

Width of cab over all .......................... . 
Total weight of half-unit. ...................... . 
Length of rigid wheel base ...................... . 
Diameter of driving wheel. ..................... . 
No rmal speed with 100-ton train ascending 2 per 

9 ft. 8 in. 
67½ tons 
16 ft. 

5 ft. 2 in. 

cent grade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 m.p.h. 
No rmal speed on le'vel track....................... 25 m.p.h. 

The electric locomotives have required very little change in 
design or unusual maintenance work. A two-track section of a 
roundhouse in the Sarnia yards has been equipped as an inspec
tion shed for the electric units. The locomotives may be taken 
in or out of this shed at either end. 

An annunciator system has been installed here in connection 
with the 3300-volt trolley wire to provide against accidents. 
Ordinarily the section of trolley wire inside of the inspection 
shed is disconnected from the trolley line outside. When cur
rent is desired to move or to test a car a hook switch installed 
about 10 ft. above the floor at one end of the building is thrown 
to connect the interior and exterior trolley wires. Within the 
box of this switch a ground connection is provided so that 
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when the knife of the switch is pulled open, to cut the shed 
trolley off from the line, the trolley wire within the car house 
automatically is grounded. An annunciator bell rings at 15-sec
ond intervals to warn the men while the 3300-volt trolley is 
alive. 

LOCOMOTIVE INSPECTIO N 

A regular 
unit is held 

program 'of inspection is followed and each half
in the inspection shed for 12 hours every three 

days. In addition 

ST. CLAIR TUNNEL COMPANY. 
LOCOMOTIVE REPORT CARD. 

Locc Number _ _ _ 

SHOP WORK REQUIRED, 

WORK DONE ON ROAD. 

From-==--m• to ______ m. 

CSlptdl 

Loco.EnctnHr-

lnap1cted and repaired (date) ____ ____ _ 

·"" , ... 
CBl1ntdJ 

h11paotor. 

to this short m
spection each half
unit is held in for 
m o r e thorough 
care for 24 hours 
o n c e every 24 
days. Thus the 
units are in ser
vice 80 per cent 
of the time, which 
is consi d e r a b ly 
more than is pos
sible with steam 
locomotives. The 
roundhouse force 
includes a fore-
man, two day 
and one night in
spectors, one wip
er and one over
head lineman 
whose services are 
available e i th e r 
here or in trolley 
work. In making 
one o f the regular 

St. Clair Tunnel-Locomotive Report 24 - day half - unit 
Card i n s p e c tions the 

various parts of 
the unit are inspected and checked off according to the 
program laid down on the inspection card reproduced here
with. The inspection, which is made every three days, 
includes the following: Back of switch groups; intake 
strainers; fan and main motor nettings; jumper pins ( these are 
spread to insure good contact); foot buttons which include bell 
and two sanders ; poppet valves (main and emergency reser
voirs) ; reducing valves; overload trip relay; hand air pump; 
hand brake (this is well lubricated and kept in good operating 
condition) ; pantograph tension and operating mechanism. The 
inspectors keep a log of all the work done and make daily re
ports to the superintendent. 

The change from steam to electric service was made without 
any undue delay. In the article earlier r eferred to mention 
was made of how steam and electric service was alternated 
un til all the employees became accustomed to their duties, 
and then the steam locomotives were relieved from tunnel 
duty. At the beginning of electric operation when the alternate 
steam and elect ric se rvice was operated, the electric locomotives 
were taken into the shop aft er each 18-hour run and thoroughly 
inspected. After the firs t few weeks of service, when it was 
quite certain that all par ts of the equipment were operating 
smoothly, the regular inspection period of once every three days 
was adopted. 

TIRES A N D GEARS 

It has been found necessary to turn the locomotive tires once 
every T2 months. Thi s is on account of fl ange wear rather 
than hollowing o f the tread. The fl ange wear is at tributed to 
the low center of gravity of the unit. O nce eve ry 30 days each 
locomotive is turn ed around so that the fl ange wear may be 
evenly distributed. The motor or journal bearin gs have given 
no trouble. The armature of each of the th ree motors drives 
its axle through a pinion with 16 teeth and a gear with 85 
teeth. The life of these pinions is from 50,000 miles to 60,000 

miles and some have run 64,000 miles. None of the gears has 
yet been renewed a ft er two yea rs' service. W henever a pinion 
has run more than 30,000 miles and the wheels a re removed for 
any purpose, a new pinion is put on so that t he wheels may 
not have to be removed unnecessarily. 

LOCOM OTIVE PANTOGRAPHS 

The standard Westinghouse galvanized sheet-steel panto
graph shoe is used, one on each half-unit. The average life 
of these shoes is about 3000 miles. T he shoe is adjusted to 
have a pressure against the wire of 7½ lb. in the winter and 
S lb. in the summer. These low contact pressures are made 
possible by the limited speed of 25 miles an hour at which the 
trains operate. Shoes with copper wearing surfaces were t ried 
with the idea that they would not wear the wire, but as no 
apparent advantage was reali zed and as their life was much 
shorter than that of the galvanized steel shoes, t he trial was 
abandoned. The steel shoes apparently do not wear the wire 
so much as the copper shoes. · This is attributed to the 
reduction in friction when dissimilar metals are used. A spring 
balance is used when adjusting the pantograph tension. Such 
adjustments are needed very infrequently, but if any undue 
flashing is noted during operation the tension is inspected and 
usually it is found that the pantograph spring has become weak 
or that the joints in the pantograph are stiff. 

LOCOMOTIVE CREWS 

When the electric locomotives were first put into service 
classes of instruction were held every afternoon fo r two 
months. The men who had been operating the steam locomo
tives attended these classes when off duty. Later when the 
school work was concluded the steam locomotive engineers 
were put in charge of the new electric locomotives and instruc
tors rode with them. The men who formerly operated the steam 
locomotives and now run the electric locomotives are enthusi
a s t i c over the 
c h a n g e, e v e n 
though their rate 
of pay is slightly 
reduced by their 
being required to 
work longer 
hours. The loco
motive crews are 
made up of two 
men, an engineer 
and an assistant. 
Th e as sistant 
spends his time 
in looking over 
th e electrical appa
ratus in the cabs 
of the two half
units while they 
are in operation, 
and when not thus 
engaged he rides 
in the rear half
u n i t . Formerly 
two b r a k e m e n 
were required for 
each train passing 
through the tun
nel. T he smooth -
ness with which 

ST. CLAIR TUN-NEL COMPANY. 
~OCOMOTIVE INSPECTION CARD. 

Time in_ 

Day lnspeetion---·- lnapacted by ~ 

Cll'ICUIT Bl'lll:.t.t'.11:11,-------------

,"fll.t.NarOl'IMC:1'1 - ------------

SWIT~H GIIOUl"•O-------------

Ma •TIEl'I CONTl'IOLU:11• -----------

MOTOl'I 011:NlfU,TOO,.__ _______ ~----

CONTl'IOLTC:ITC- - -----------

ARM.t,,TUIH BC:AIIINO•------------

JOUIIN.t.LBC:.t.lllNO• -•----------- -

AUXILIAll'I' M.t.O N IT I ------- - ----

[N O"I NIIII . V.t.LVI •------------

DI I T ll l • UTINQ V.t.LVI • ------------

9LIOIV.t.Lvl • -- - - -----------

SIG NAL WNI .TLI S'l' • TI ~ ----------

St. Clair Tunnel-Locomotive I nspec
t ion Card 

the trains are handled has made it safe to operate with but one 
brakeman. 

TRAI N OPERATION 

A round trip through the tunnel, including the te rmin al 
switching when a train is handled in either di rection, requires 
a run o f about 10 miles. The freight tra ins a re made 11 p so as 
not to exceed 1000 tons each and a ll ca rs a re inspected before 
passage through the tunnel. This is necessary for the preven-
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tion of accidents and because the tunnel is the dividing sec
t ion bet ween two main divisions of the Grand Trunk Railway 
system, one in Canada and one in the United States. While 
the fre ight trains stand in the yards for inspection the air
brak e piping system is charged from a yard air service pipe 
line which extends through the tunnel and is fed by an elec
trically operated air pump at Sarnia. T he cha rging, which is 
done before the electric locomotive couples onto the train, r e
quires no add itional layover because the train must stand in 
the ya rd to be inspected, and use is made of the yard air sup
ply system so that the air-compressor equipment on the loco
motive may be relieved of the unnecessa ry duty of charging a 
long fr eight train just prior to starting through the tunnel. 

Under normal conditions passenger trains are hauled 
through the t unnel with two-unit locomot ives, but one-half unit 
would be ample so fa r as pulling capacity is concerned. How
eve r, rooo-ton freight t ra ins are handled most fr equently and 
as these require fu ll locomotives, the locomot ive pairs already 
coupled for fr eight service a re used also to handle the pas
senge r train s. Otherwise, i f the half -units were separated, one
half would be idle on one side of the river whi le the other 
was pull ing a passenger train through the tunnel. A t the end 
of the run the halves would be available for hauling only 
passenger trains or fr eight trains below the maximum rating. 
T hus to simplify operation the two half-units are always op
erated as one locomotive. The ave rage m ileage for each lo
comotive is in the neighborhood of 2700 miles per month. The 
maximum monthly mileage was 3540 miles. Looking at it in 
another way each locomotive made an average of IO round 
trips of the electric zone per day. 

An indicating ammeter in each locomotive cab serves to as
sist in keeping the demand on the power st ation within a safe 
maximum. T he locomotive engineers are required not to let 
the motors of one-h alf unit exceed a maximum of 3500 amp. 
There are 17 running pos itions on the controllers. The first, 
second and third notche3 are only fo r switching, coupling up a 
t ra in and other purposes where slow speeds are desired. T he 
fo urth t o the twentieth notches, inclusive, are running notches 
and the controller can be left on any of these, according to 
the speed that is desired. T he engineers becom e ve ry adept 
at gaging the amount of powe r r equired when starting trains 
of va rious loads. When using the ammeter it becomes pos
sible to accelerate the train and to notch up t'l1e controller as 
t he current tends to drop. If a train will not start on 3000 
amp or less per half-unit the crew is instructed to look for 
trouble in the air-brake system. 

I NSTRU CTIO N S FOR EN GINEERS 

Some extracts fro m the instruction book fo r the government 
o f engineers in the operation of locomotives follow : 

" \Vhen the locomotives are in the terminal or lying idle at 
the end of the run the condition of the apparatus should be as 
fo llows : 

" 1. T rolley locked down. 
"2. Compresso r switch and blower switch left in off pos itiou. 
"3. Battery switches open. 
"4. H eater switches left open. 
"5. Controller lever in the off position and reve rse lever and 

plug removed. 
"On leaving t he locomotive the engineer. should in all cases 

set the hand brake so t hat the locomotive cannot run away 
when unatt ended. 

TO PREPARE TO OPERATE 

"r. Inspect all motor, axle and main journal bearings to as -
certa in if sufficient oil is in the cellars. 

" 2. See that the safety chain is unhooked from t rolley. 
"3. I nsert plug and reverse lever in controller. 
"4. Close battery switches up on even days and down on odd 

days of the month . 
"5. Press (trolley lock) button on the controller which will 

cause the trolley to r ise if there is air pressure in the main 
reservoir; if not then turn the three-way valve on top of the 
emergency cont rol reservoir 90 deg. to the right and if there 
is air pressure in this r eservoir the trolley will rise when the 

unlock button on the controller is pressed. If there is no air 
in the emergency reservoir, the hand pump can be used as de
scribed later. 

"6. Press the reset button on the controller, which will cause 
the line switch or circuit-breaker to close. 

"7. Close air compressor switch. If there is no air pressure 
in the main or emergency reservoir, close the air compressor 
switch and pull in the line switch by hand, holding it in until 
sufficient air pressure is obtained to hold it in. 

"8. Start motor-generator set by closing switches. 
"9. Test bell, sanders and lights. 
"ro. T est out control as described in pages (of instruction 

book) following. 
"r r. Start blower motor. The blower must be kept in con

st ant operation while the locomotive is running. 

T he gages on the t op line, reading from t he left , a re: Turbi ne No . ..! 

conden ser, t urbine No. 2 st eam, auxili ary steam , turbine No. I steam, 
tu rbine No. 1 condenser. T hose on t he bottom l ine, r eading from the 
left are: Recording vacu um No. 2 , recording st eam No. 2, auxiliary ex
haust, reco rd in g steam at boi lers , r ecordin g vacuum No. r. The round 
gages on each side of the nam eplate are : P ower house compressed air 
sys tem , the power house heating syst em. T he ver tical ga ges are for the 
two draft fans. T he single gaE;e at the bot tom of the board is a recording 
thermomete r t o indica te the su pe rheat of the steam. 

St. Clair Tunnel-View of Gage Board at Power Station 

"12. See that the sand boxes a re fill ed; and if the sand is not 
perfectly dry, close the switches for the sand heaters. 

"13. Be sure that the main re3ervo ir pressure is normal. 

MULTIPLE OPERATION 

''When two or more locomotives are to be operated in mul
t iple, all locomotives should be operated from one controller of 
one locomotive, perferably the fo rwa~d controller of the lead
ing locomotive. 

"r. Make the three jumper connections between locomotives 
by means of three cables provided for that purpose, taking 
care to see that the jumpers are placed in the proper sockets. 
The outside jumpers should be crossed between locomotives. 

"2. T est control and make sure that its operation is correct 
in all locomotives. 

"3. R emove reverse levers and control plugs from all con
trollers except the one from which the train is to be operated. 

"4. Close all battery switches and battery charging switches 
• in all of the locomotives. 

"5. Be sure that all trolleys are up and that all circuit-break
ers are in. 

TROLLEY 

" In case of any mechanical difficulty with the trolley, lower 
it by pressing the button on the master controller marked 
'Trolley Down.' If air . pressure is not available, pull down 
the trolley by means of the pole with hook on the end, which 
is supplied with each locomotive. If the locking mechanism 
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is out of order, hold the troll ey down by air or with th e pole 
until some person can climb to th e roof and snap the safety 
chain which fastens the trolley down and at the same time 
grounds it. In case the locking mechanism is all ri ght, the 
air cock on the trolley side o f the magnet valve leading to the 
unlocking cylinder should be closed to prevent the t rolley be-

extreme emergencies where it is ev ident that sand will not 
put out th e fir e." 

SPEED INDICATOR AND RECORDER 

One of the pairs of locomot ive units is equipped with a 
speed indicator and recorder of Hausshalter's des ign. This 
apparatu s was manu factured by Seidel & Naumann of Dres-

St. Clair Tunnel-Chart Records for Jan. 21 , 1910, from Reccrding Wattmeter Vacuum Gage and Steam -Pres sure Gage 

ing raised before th e sa fety chain has been snapped on. A 
thorough inspection should then be made. 

" N ever go on t op of a locomot ive under any circumstances 
when the troll ey is in contact with the overhead wire. Imm e
diately a fter going on top of the locomotiye whil e th e troll ey 
is down, the sa fety chain should be snapped on so that there 

St. Clair Tunnel-View of Overhead Bridge and Single 
Catenary Construction 

ean be no poss ible chance of the tro lley being ra ised wh il e any 
person is working on the roof of th e locomot ive. 

l' IRE 

"In case of fire i11 th e locmn ntive lower the trolley imm edi 
ately and use sand fo r extingui shing it. Neve r use w;1tcr nnlc ss 
absolutely necessary, as it is li;1bl e to increase the fire IJy cau s
ing short-c ircuit s if th e t ro ll ey is up, and will in a ny cas<' se ri 
ously damage th e ap paratu s. Fire ex tinguishers arc provided i11 
the cab of the locomotive and should hr· used 011 ly in case of 

den, and purchased th rough the Engineers . \gency, 63 Chancery 
Lane, London, England. A sho rt section of one of the r ecords 
from th is tachometer is reproduced Hy means of the speed
measuring apparatus the traveling speed of th e locomotive is, 
at all times, graphically recorded on a roll of paper. The 
rate of speed is also indicated on a dial within the Yiew of 

St. Clair Tunnel-Interior of Tunnel , Showing Overhead 
Construction and System of Li ghting 

the locomoti ve engineer. T he ch ief nse of this device 1s to 
provid e a means for preventing the over-speeding of the loco-
111ot 1vcs. Opcr;1ting rul es r equire that at no time shall th( 
speed exceed 2S m.p.h. and as eve ry movement o f the train is 
permanently reco rded wi th in the box as well as indica ted by 
a pointer the use of the device is ve ry e ffective. 

T he principal mechanism o f tl1i , "P('<'d -111 cas nri11g ;1pparal11s 
is C' nclosed in a s11IJsta11tia l iron hox , tll(' moving parts bein g
driven fr n111 ()Jll' o f t ll<' 111;1i11 a .'- k s "f tlH· lnc,1111ntive while 
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the train is in motion, and by a clockwork for 20 minutes af
ter the train has come to a stop. The clockwork spring is 
automatically wound during running by an eccentric and pit
man feeder. The device which moves the paper on which the 
record is made automatically punches the three-minute inter
vals and in addition to this the record shows the rate of speed 
in the form of a curve. One roll of paper will last for about 

Within the tunnel bore the messenger cables are insulated 
from the conductor wires. The messengers are carried on 
porcelain spools and the trolley wires are supported from the 
messengers by special wood-break hangers 3 in. square and 
15 in. long. The effective insulating length of these hangers is 
about 5 in. If a porcelain insulator breaks down and allow& 
the messenger cable to ground on the tunnel shell, then the 
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St. Clair Tunnel-Section of Record from Speed-Recording Device 

375 hours of operation. During service the speed indicating 
and recording device requires no attention except when the 
t rain stops for longer than 20 minutes. Then the apparatus 
must be wound up by hand. In the instruction book of the 
St. Clair Tunnel Company suggestions are included for main
tain ing the speed-measuring apparatus in good condition. The 
suggestions conclude with the statement, "It is necessary in 
the engineer 's own interest that the time of stoppage particu
larly should be registered exactly." 

TROLLEY MAINTENANCE 

The trolley circuits for the entire electrified zone normally 
are all in one electrical section. Switches are provided at each 
tunnel incline for cutting off the ya rds from the tunnel section, 
if such sectionalization should ever be needed. Since opera-

wood-break hangers are put under electrical stress and the 
weakest one be6ins to smoke. As stated in the preceding para
graph three such breakages have occurred. In each instance 
the smoking wood insulator was noted in time so that repairs 
were made before service was interrupted. A tunnel patrol
man is always on duty inspecting the tracks and whenever this 
man notes any unusual condition of the trolley wire he makes 
a mark on the tunnel lining for relocation and advises the 
motive power department by calling up from the nearest tunnel 
telephone. 

The pantograph shoes are lubricated with a mixture of cheap 
grease and graphite. This lubricant distributes itself over the 
trolley wires and so coats them with grease that ice has never 
yet formed to a thickness sufficient to interfere with regular 
operat ion. 
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St. Clair Tunnel-Record Card of Operation of Power House 

tion was started there have been practically no electrical 
troubles or mechanical defects in the trolley circuits. At one 
time a high brake wheel on an especially large car grounded 
the trolley wire in the tunnel and opened the breaker, but 
the trolley wire itself was not damaged enough to interfere 
with the continued operation of the same train after the 
brake staff had been bent out of the way. Aside from three 
of the porcelain spool insulators that were cracked when in
stalled, the trolley wire insulation and suspension have given no 
trouble. 

Connections between the power station switches and the con
ductors and the track return in the tunnel are made through 
lead-covered cables for the feed line and bare copper return 
cables. The cables pass from the power station in under
ground ducts for a distance of about 150 ft. to a shaft leading 
down to the tunnel bore. An extra lead-covered cable, with 
end bells ready for quick connection at both ends, is available 
in case the feeder cable gets damaged. 

LIGHTNING ARRESTERS 

Westinghouse gravity type lightning arresters with metal 



APRIL 2, 19rn.] ELECTRIC RAILWAY JOURNAL. 599 

a rcing points are used for protection of the trolley and mes
senger in the electrical zone outside of the tunnel. The metal 
arcing points of these arresters, which are mounted on the 
steel catenary bridges, afforded a convenient perch for birds 
and until precautionary measures were taken the breakers not 
infrequently were opened by short-circuits caused by the birds 
alighting on the arcing points. The bodies of the birds would 
carbonize and afford a path to ground for the current and so 
the fuse stick would not fall and disconnect the arrester. The 
passage of current to ground would thus open the circuit 
breaker at the power house, but sometimes the arc would be 
so severe before the breaker opened that the metal support o f 
the lightning arrester would weaken and let the heavy insu
lator fall. The possibility of the recurrence of sueh lightning 
arrester troubles has been effectively provid ed against by add
ing a perch for the birds directly above th e metal arcing 
points. An ordinary two-wire porcela in cleat is supported 
from one end only by a small metal bracket. Thus the bird 
uses the cleat rather than the a rcing points as a perch and pro
tection from a short-circuit is afforded. 

TELEPHO N ES 

In installing the power telephone circuit cable was used 
throughout and no part of the line is carried on poles. The 
object in this special construction was to avoid any mechanical 
interference with the service. The t elephone service on such 
installations has its greatest value in times o f trouble and so 
the circuits were installed to avoid any probab ility of me
chanical interferenc e. So far the t eleph one has given unin
terrupted service. Th e telephone circuit used by the motive 
power department has instruments connected with it at the 
following points: One on the power station switchboard, one 
in the power station office, two in the tunnel, one at the top 
o f the tunnel cut on the power house side, one in each of the 
two tunnel pumping stations and one each at th e dispatcher's 
office in Sarnia and the roundhouse in Sarnia. All of these in
struments are bridged on the lin e and a ringing code is used 
for calling the different stations. 

POWER PLANT 

T he generating station which supplies 3300-volt altern atin g 
current for the electric zone is located in P ort H uron on th e 
St. Clair River front, about 150 ft. di stant from the line of the 
tunnel. The boiler house equipment includ es four 400-hp B. & 
W. sectional water-tu be boilers, each having three drums 42 in. 
in diameter by 23 ft. 4 in. long. The tubes are arranged 21 
wide in ord er to secure quick f: t eaming, and the three drums 
provid e a large hot-water storage capacity to assist in main
ta ining st eam pressure und er excessive demands. Each bat
tery of boilers is fed by six J ones underfeed stokers cont rolled 
by a Cole automatic regulator. On accoun t of the great va ri a
tions in the load on this plant an American Blower Company 
steel-plate fan II ft . deep by 3 ft. 5 in. wide, driven by an en
closed ve rt ical engine, is used to acce lerate quickly the fi res of 
each group of boi lers. T he speed of the fan engines, through 
the contro l of a Ki tts regulating valve, is varied accord ing to 
the steam pressure at th e turbines. This forced d raft appar 
atus, like all other parts of the plant, is in dupl icate to provide 
for continu ity of service. 

AUTOMATIC DOILER PLANT MACHINERY 

It may be o f interes t to desc ribe the operation of the train 
of automatic apparatus which serves under severe overload to 
keep the steam pressure high enough to prevent a slowing down 
of the turbine unit. Whi le no t rains arc in the tunnel the load 
on the station is about 400 kw; but when a freight train 
passes int o the tunnel and starts to climb the incl ine a peak 
load amoun ting to about 2000 kw is thrown onto the turbine 
sudd enly and unannounced. T his elect rical overload makes a 
heavy demand for steam in the turbine and it is necessa ry for 
the boilers to be forced immediately o r their reserve capacity 
will be ex hausted and the pressure fall below a goocl opera ting 
point. 

The interaction of the various parts of the steam supply 
when excessive load comes into the turbine is as follows: At
tached to the supply line is a pressure line extending to the 
Kitts valve which is located in th e boiler room. The diaphragm 
in this valve is under two pressures. On one side is the 200-lb. 
pressure of the live steam main and on the other side is the 
125-lb. pressure of the aux iliary main. A balance lever serves 
to keep the valve in equilibrium. Wh en the heavy demand 
comes on the st eam line to the turbine and the pressure in 
that line falls, the Kitts valve is thrown out of balance and the 
movement of it in turn opens the throttl e of the engine which 
drives the forced draft fan. Normally a difference in pressure 
o f 4 lb. will operate this valve. A s th e load on the turbine con
tinues to draw heavily on the boilers the steam pressure 
lowers and the Kitts valve feeds more steam into the fan en
gine until th e fan is driven at full speed. The increa se in air 
fed to the boilers fo rces more rapid combustion. 

With the coming on o f the load the fuel is fed more rap
idly. The Cole stoker-control valves are driven through a sys
tem of belts operating off from th e fl ywh eel of the fan en
gine. As the fan speeds up the wh eel which drives the Cole 
regulating valve is accelerated and th e J ones stokers operate 
fas ter. Thus th e auxiliary apparatu s furni shes more air and 
more fuel to the firebox very quickly a ft er th e load comes on 
the steam turbine. 

When the control valve fo r the fa n engine was first installed 
the high-pressure tap was made from the main steam header 
in th e boiler house. T he valve th en lacked sensitiveness and so 
to improve the service the live st eam t ap was made at a point 
in the steam line close to th e turbine th rottle. T hus the valve 
is affected by the additional d rop in pressure caused by the 
in creas'ed load and th e resistance of the header and turbine 
connections. In addition to making th e valve more sensit ive 
thi s ch ange in location of the pressure tap has reduced the tem
perature in the K itts valve. Formerly the value diaphragms 
lasted only two or three weeks, but since the longer pressu re 
line has been used the life of the d iaphragms has been in
creased to three or four month s. 

SUPERHEATER 

A separa'tely fi red Foster superheatcr is installed between the 
two batteries of boiler s. This superhca ter has the capacity for 
heating 36,000 lb. of steam per hour at 200 lb. per sq. in. to a 
fi nal temperature of 587 deg. Fahr. , which corresponds to a 
superheat of 200 deg. T he grates are hand-fired and the t em
perature of the steam is cont rolled automatically by means of 
the thermo-couple in th e steam outlet o f the superheater. T his 
thermo-coupl e is connected to a relay with a large solenoid 
which opens and closes the valves to a hyd raulic piston. These 
valves move dampers in th e air ducts and thus regulate the 
draft. 

I n practical opera ti on the regulating devices have been found 
to cont rol the temperature very closely, notwith standing th e 
g reat va ri ation in load to which the power plant is subjected. 
T he superheater is of especial value because on periods of nor 
mal and low load the piping and turbine are kept highly heated 
by· it, and thus initial condensation is greatly reduced at the 
time of the sudden demands. 

GENERATORS 

T he two vV cs t inghouse-Parsons turbo-generators which 
comprise the main units of this plant arc designed to operate 
at a normal voltage of 3300 vo lts with a frequency of 25 
cycles per second. T hey are three-pha se machines and by the 
specifications are requi red to fu rni sh their foll rated load of 
1250 kw from a single phase. Each of the turbin e unit s is 
capabk o f hand ling the entire load and so one machine always 
is held in rese rve. Either turbin e regularly handles peaks of 
fro m 2000 kw to 2300 kw, si ngle phase, which last for fnur or 
five minutes at int<'rvals of ahout 15 minutes. Thi s phasr ;dso 
ca rri es the lighting loa d. The other phases carry the I. ad of 
the pumping and auxi liary apparatus, amounting to 2 ·n kw. 
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vVith normal traffic through the t unnel the daily output .of the 
plant is about ro,ooo kw-hours. T he maximum output for one 
day was 12,000 kw-hours and the highest peak load, 2750 kw. 
This plant has been in continuous ser vice without any interrup
tion in the delivery of current since sta rting in April, 1908. Af
te r nearly two years of operation the turbines were opened 
a nd it was hardly possible to detect any erosion, even on the 
low-pressure van es; the tool marks we re sti ll plainly visible in 
the main bear ings. 

The turbine g lands have a water seal and because of the 
11ecessity for maintaining the water supply continuously an 
emergency connection has been made with the city water serv
ice. The city water line connects with the di scharge line from 
t he house pump. The house se rvice is under 75 lb. pressure 
and the city pressure varies from 35 lb. to 60 lb. A check valve 
in the city water connection provides aga inst the use of city 
w ater except when the house supply pressure fa ll s below that 
Df the city pressure. Because o f this emergency connection, 
the house pump can safely be stopped without end ange ring the 
w ater glands at the main turbine bearings. 

The main generators are cooled by means of air drawn 
t hro ugh the coils by vane s mounted on the roto r. T he supply 
o f air for thi s cooling se rvice as o riginally installed was all 
t aken from out o f doors. An independent supply duct serves 
each turbi ne. Th e ducts are short and so air is taken into the 
turbine generator at practically the outdoor temperature. For
m erly difficulty was experienced in severe weath er because of 
fros t accumulating on the air intake screens and cutting down 
.the circulation. To provide against this condi tion an opening 
was cut through the side of each duct. Now in cold weather 
the turbine cooling air is taken from the basement. The cir 
culation of this air through the turbine generator also serves 
t o warm the build ing. 

W hen the plant was fir st started each turbo-generator set 
was used on alte rnate days. Now the load is shifted from one 
machine to the other twice a week. It is stated that the daily 
change was made at th e beginning of operat ion so that the men 
would become fami liar with the program of starting and stop
ping the units. After the se rvice was well under way, how
ever, it was not thought desirable to shift the load so frequently 
because of the stresses set up in a turbine when it is wa rming 
o r cooling. 

REGULATION OF VOLTAGE 

A Tirrill voltage regulator set is a very essential part of 
the regulating equipment o f this plant. This set is connected 
with the locomotive phase of the gen erator only and maintains 
it practically constant at 3300 volts, even though the load swings 
from 250 kw to 2500 kw. \Vhen a heavy train goes through the 
tunnel and a maximum load comes on the railway phase, the 
other two phases get considerably out of balance and so, to 
k eep the voltage on the lighting supply constant. all the light ing 
transformers are connected with the locomoti ve phase. Th e 
small er pump motors, machine shop and other motors are all 
of the three-phase induction type operating directly across thf' 
3300-volt line, and so they are not unduly affected by the loco
moti ve phase being out o f balance with the two unloaded 
phases. 

On account o f the widely variab le nature of the load it is 
necessary to keep an especi ally careful watch ove r the turbine 
gove rnors and emergency valves. A systematic method of 
testing th ese safety devices is fo llowed. Whenever a turbine unit 
is shut down, and the load is changed from one to the other 
twi ce a week, the emergency valve tripping device is given a 
se rvice test. The engineer moves the governor rod so that 
t he speed of the turbine is increased, m eanwhil e watching the 
fr equency indicator and noting at what frequency the emer
gency valve closes. The valve is set to open at IO per cent 
above normal speed and it is thus put to an actual test twice 
each week. 

All the circuit breakers on the station switchboard are now 
equipped with contact points which complete a circuit and ring 
an annunciator bell whenever a breaker opens. This system of 

announcing the opening of a breaker has made it possible for 
the turbine engineer a lso to act as switchboard attendant. If 
the engineer needs assistance at any time he has a push-button 
available on the board so that he can ring gongs located in the 
boiler house and in the basement where the auxiliaries arc lo
cat ed, and call either the boiler tender or the oiler. There also 
is a speaking tube from the engine roo m to the boiler room. 
At night the fireman reports to the engineer every 15 minutes. 
If he fa ils to report regularly the engineer blows a whistle 
or sends the oi ler to sec whether the fi reman needs assistance. 
A telephone in strument, connected with the electrical depart
ment line, is mounted on the power station switchboard so that 
the turbine engineer can quickly answer emergency calls com
ing from the tunnel or the yards. 

DRIP TANK 

A barometric jet condenser with a 30-in. inlet manufactured 
by the H. L. Worthington Company se rves each steam tur
bine. A 36-in. exhaust pipe connects the exhaust outlet for the 
turbine with a reducing fitting attached to the condenser head. 
There are two bends in the connection and on low loads when 
the plant was first operated it was found that water accumu
lated in the bottom bend. This accumulation of water, unless 
withdrawn, would cause water-hammer as well as offer a re
sistance to the passage of st eam from the turbine to the con
denser head. To provide against this undesirable feature a drip 
tank has been installed in the basement. This tank has a 
capac ity of about 20 gal. A pipe leads directly to the tank 
fro m the bottom of the U -shaped condenser connection. Any 
water forming in the condenser conn ection during low load 
drains into the storage tank in the basement. A water gage 
is provided on the tank and the hot water is drawn off from 
the tank once an hour. Valves are placed in the drip connection 
so that the vacuum will not be lost while the tank is being 
emptied. R efe rence to the vacuum chart will show, however~ 
that when the water has been drawn from the tank and it is 
again connected with the turbine exhaust connection, there is 
about 3½ in . drop in the vacuum. This accounts for the loops 
and straight lines in the vacuum chart, which appear at hourly 
interva ls. 

The power station is illuminated by eight Nernst lamps in 
the turbine room and two in the boiler room, in addition to 
nearly 200 incandescent lamps located suitably for special il
lumination. Lighting current is taken from the main a.c. gen
erator. N orrnally the exciter unit, which is controlled by a 
Tirrill regulator, is below voltage and so its current would not 
be suitable for lighting. Four oil lamps are kept burning every 
night fo r emergency use but as yet have never been needed. 
The lighting circuit switch is of the double-throw type and so 
connected that in emergency it can be thrown over and light
ing current taken from a steam-driven exciter which, though 
not normally used, can be started quickly. 

OPERATIO N OF POWER PLA NT 

The power stat ion staff includes the following: First en
g in eer . turbine engineer, oiler, fireman (and water tender), 
machinist, ash handler, janitor, and laborer. The night staff 
includes turbine engineer, oiler and water tender. The turbine 
engineer acts as switchboard operator. Only one of the two 
turbine units is ever required to carry the entire load and as 
the switchboard is within a few feet of the steam end of the 
turbine and requires practically no attention, one man can easily 
attend to both the turbine and the switchboard. 

OPERATING STAFF 

The operation and motive power features of the St. Clair 
tunnel are in charge of W. D. Hall, superintendent of power 
plant and electrical equipment and superintendent of tunnel, 
who reports to W . D. Robb, superintendent of motive power, 
Grand Trunk Railway System. Reporting to Mr. Hall are 
four subdivisions of the force: A first engineer in charge of 
the power house, four pumping plant attendants, roundhouse 
foreman and the line crew of two men who take care of the 
electric lighting and trolley maintenance. 
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FIREPROOF CAR STRUCTURES FOR RICHMOND, VIRGINIA 
T he Virgin ia R ailway & Power Company, R ichmond, Va., 

was in the hands. of a receiver up to J uly 1, 1909. Dur ing the 
receivership pe r iod, which lasted 5 years, no large amounts were 
disbursed for new work and practically all money spent was 
purely for the maintenance of the property. It has now been 
decided, however, to replace the old-time wooden car houses 
with structures of brick, concrete and steel. These are being 
planned and built to conform as closely as practicable to the 
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BEVERLY ST. 

No. 1, Sand house. 
No. 2, N ew oil room. 
No. 3, Storeroom. 

KEY TO BUILDINGS. 

No. 4a and 4b, Ca r hou ses. 
Nos. s and 6, M en's toilets and lockers. 
No. 7, Blacksmith shop. 
No. 8, New paint shop. 
N o. 9, Boiler room . 

I 3 I 

II '[.91 
7 JO 
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No. 10, P aint shop to be proposed n ew machine shop. 
No. 11, Machi ne shop to be prcposed new carp~nter shop. 
Nos. 12 and 13, Proposed ca r houses. 
No. 14, T ransfer t able. 

I r-

Richmond Car St ructures-Pla n of New Main Shops and 
Car Houses 

fi reproof standards of the local underwriters. In each case, 
the insurance association has figured out a base rate fo r what it 
considers a good risk and has afte rward inc r eased the pre
mium in acco rdance with the number and character of the 
fire haza rds. The combined capacity of the new buildings will 

~ 
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and freight terminal and car house at Twenty-ninth and P 
Streets in Richmond and also one a t Manchester, Va. Othe r 
plans are in mind for extensive renewals and r ehabilitation o f 
track, but these are dependent on the Richmond Council grant
ing the company a new blanket franchise. The latter would in
clude provisions for rerouting o f ce r ta in lines which were buil t 
by the original competing companies and which a r e stil l un
profitably operated owing to the necessity of complying with 
the old franchis e condition s. 

The combined car house and shops will be in the west end of 
Richmond, 1¾ miles from the center of the city, on property 
which is now used in part for the same purposes. Both the old 
and new conditions a r e indicated on the plan previous ly men
tioned. The building marked "Cas ino" is to be r eplaced event
ually by a passenger terminal, as the property in thi s vicinity is 
directly in line with the prevailing w estward movement of the 
Richmond population and thi s point is already the term inus o f 
three other city lines . A side from the general rea r rangement o f 

Richmond Car Structures-Section of M a nchester Car 
House Through Waiting Room and Men's Quarters 

the shops, the storage facilities will be enlarged by the con
struct ion o f the two ca r houses which will have a total capacity 
of 165 single-truck or 1 IO doubl e-truck cars. T he old car 
house has already been improved by the in sta llation of a grano
lithic floor and concrete pits. 

The new paint and machin e shops will r ece ive rolling stock 
from the car house by mean s o f a transfer t able, which wi ll be 
32 ft. 3 in. overall to accommodate the longest car s used by the 
company. The greater pa rt of the tabl e is being built u p of 
second-hand girder rail s, I -beams, wheels, etc., which wer e 
lying around the shops. T he 90-lb. girder ra il s of the t ransfer 
table will be cut and fitted into the IO-in. I -beam fr aming as 
shown so that only the head o f the ra il will proj ect above the 
I-beam. The t able will be operated by an old GE-62 m otor. 

-- -------------- ---------~----- ---------

Richmond Car Structures-Elevation of Car House and Passenger Terminal at Man ches t er, V a 

be ample t<J ho use the 300 and odd ca rs now in se rvice. T he 
company has decided to make: t he double-truck semi-conve rtibl e 
car its standard, so that the new car house capacity will be 
ample to cover the e~timatecJ growth in traffi c for ro years. 

The main installation will involve the !'rection <Jf a $600,000 
car storage and repair plant made up chiefly of two car houses 
and general repa ir shops arranged as shown in the accompany
ing plan. The company will also build a combined pa ssrngcr 

Locking levers m anipulated fro m the operator's e ll, wi ll be 
provided to lock th e table at a ny given track. T he transfer 
pit will be o f concrete and will have a slope on each side for th.e 
convenience of the men in passing from one shop to a11othcr. 

T H E MANC H ESTER CAR HOUSE 

The Manchester building is to se rve for the storagr and light 
repa irs of the interurba n cars o f the Rid1111011d - l'ctcrs llllrg li11e. 
The fir st floor wi ll be divided in to two car hay s and a grn11p of 
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utilities stmctures, inclnding a shop-heating plant, dispatcher's 
and ticket office, baggage- room, pass engers' waiting-rooms and 
platform. It will be observed that the passengers are to board 
or leave the cars on the inside of the building. Separate wait-

ing- rooms will be provided for the white and colored passen
gers with separate exits to the platform and separate ticket 
windows. Above this portion of the building is a second story 
which is reached by a stairway in the dispatcher's office. The 
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Richmond Car Structures-Transfer Table Between New Shop and Present Car House 
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upper floor is to be devoted exclusively to the Y. M. C. A. 
recreation room of the conductors and motormen. It will be 
observed that the arrangement is such that the men can proceed 
directly to their quarters a fter depositing their trip r eports at 
the window in the vestibule. 

The greatest length of the structu re will be 310 f t. along the 
northern line of the utiliti es division. This length will gradually 
diminish to about 2r7 ft. along the southern wall, as shown. 
This diagonal entrance was adopted for convenience in moving 
long cars in and out of the building. The width of the structure 
will be I IO ft., of which about 25 ft. wi ll be taken up by the 
utilities section and the balance by seven tracks divided into 
bays of three and four tracks. The brick wall between these 
bays has no openings whatever. The four-track section will be 
used exclusively for storage and will have no entr ance doors, 
but in the three-track section, where overhauling pits are to be 
provided, rolling doors will be provided to close the entrances. 
The last of the three tracks, which is marked N o. 7 on the 
plan, will be used for passenger and baggage loading on ly, 
while the other two will be supplied with an open pit, 128 ft. 
long. The. floor,s of both bays will be built to a g rade of I 
per cent. 

The walls and most of the partitions of the Manchester build
ing will be of brick. The piers will be of brick with the ex
ception of a line of 16-in. and 20-in. concrete columns with 
plain rod reinforcement forming the dividing line between the 
car house proper and the utiliti es section. Partiti ons of terra 
cotta are to be used to some extent in th e ut ilities rooms, as 
indicated on the drawing. The roof will be of 3-in. concrete 
slabs r einforced with wire mesh to be carried on reinforced
concrete roof gi rders. This roof has been designed to carry a 
live load o'f 30 lb. per square foot in addition to the dead load. 
About one-fifteenth of the roof area has been reserved for sky
lights o f wired glass. These skylights will be furnished on one 
side with four movable ventilating sash operated by chains 
from below. The front of the car house wi ll be carried on 
double I-beams supported on double channel columns filled with 
concrete. These columns will have footings of reinforced con
crete. The partition wall between the utilities section and the 
car house proper is carried S ft. above the roof. A granolithic 
floor will be used in all of the rooms of the shop except in the 
office, where a yellow-pine floor is to be laid. The floor of the 
upper story wi ll be of reinforced concrete with granolithic 
finish. The stai rway to the upper floor is to he o f rein forced 
concrete with wire mesh and will be supported by an 8-in. 
brick wall. The windows and doors will have row-lock arches. 
The window sills and copin gs and the chimney cap will be of 
stone and the door sills of granite. It will be seen from these 
particulars that every endeavor has been made to secure as fire -

4 Lt~hts to open on one side only 

Roof 

Richmond Car Structures- Detail of Skylight 

proof a structure as practicable for an operating car house. 
F ire- fi ghting means wi ll be provided by a city main connection 
to fire lines and hydrant s distributed as shown on th e plan. 
F ire ex tingui shers will a lso be install ed in the offices. 

GENERAL 
The new structures a re being built u11<l er the direction of 

C. B. Buchanan, general superint endent o f r a il ways, and Calvin 
Whiteley, Jr., chief engineer o f railways. 

----♦·•----
Du ri ng a recent meeting o f the South African Elec tric Power 

Commiss ion, A. Beaton, acting chief engin ee r o f the Centra l 
South A frican Railways, approved of the general principle of 
electrifying the lines in the low country, and also the Springs
Ra nd fontein line. 

COST OF CONVERTING AND STANDARDIZING CHICAGO 
RAILWAYS CARS 

T he detail methods fo llowed by the Chi cago R ailways Com
pany in reconstructing 328 double-end vestibul ed closed car s 
into pay-as-you-enter equipm ents we re described and illus
trated in the ELECTRIC R AILWAY JouR~AL fo r No v. 27, 1909, 
page 1092. 
availabl e. 

Figures for the cost of conve rting one car are now 
In studying these fi gures it shoul d be rememb ered 

-

Chicago Railways Company-R econstructed Pay-As-You-
Ente r Car 

that the cars converted, which were of the St. Louis doubl e
truck box type with fou r motors, had undergone a period of 
six Y,ears' severe service in Chicago. These cars have been 
thoroughly rebuilt and converted for pay-as-you-enter service 
unde r li cense from the Pay-As-You-Enter Car Corporation. 

WOOD MI LL 
Quantity. Description. Material. 

672 ft. 1½-in. eherry, at $0.12 ...... .. ..... $80.64 
24 ft. , ½ -in. yellow pine, at $0.04 . . . . . . . . . .96 

152 ft. 3 ½ -in. ash, at $0.07 ½ .............. 11.40 
40 ft. 1 ½- in. a sh, at $0.06 ½ .............. 2.60 
56 ft. 1 ½ -in. ash , at $0.05................ 2.80 
35 ft. ¾-in. poplar, at $0.06½............ 2.28 
72 ft. 1-in. birch, at $0.06½.............. 4.68 

LABOR 
60 hrs. wood machini st, at $0.29 ......... . 
90 hrs. wood machini st, at $0. 28 ......... . 
15 hrs. wood machinist, a t $0.39 ......... . 
65 hrs. wood maehinist's helper, at $0. 21 .. . 
18 hrs. wood machini st's helpe r, at $0. 25 .. 

CARPENTER SHOP 
196 lbs. malleab le castings, at $0.03. . ... .. . $5.88 
60 lbs. brass cas tings, at $0.18. . .......... 10.80 

12o lbs. 16x36x1 20 steel, at $2.20 .......... 2.64 
2 register rods, complete with springs, 

pedals and levers . ................ . . 
1 register back ..•...................... 
2 Duner door tracks, at $6. 25 .......... . 
2 Duner door track pins, a t $1.00 ...... . 
2 brass door handl es, No. 2, at $0.20 .... . 
6 brass <loot handles, N o. 3, a t $0.25 .... . 
2 brass door handles, No. 1, a t $0.1 5 .... . 
2 catches, brass, at $0.25 .... . . .. .. . .... . 
2 ca tche3, with pla t es complet e, at $0.3 5 . 

12 ru bber roll ers, with brass bushings and 
hold ers, at $0.1 5 .... .... .... ...... . 

5.00 
1,5 0 

12. 50 
2.00 

.40 
1. 50 

.Jo 

1. 80 
12 d oor roll e rs fo r st d rs., a t $0.35 ..... . 4. 20 
12 specia l hin ges , 2¼ in. x 5 i11., a t $0. 017 
3 pair brass butts, 2¼ in.x4 in., a t $0.7 28 

12 brass doo r rolle r s trips, at $0.25 .. .... . 
4 air sa nder traps, at $1.85 .. .......... . 

288ft. ¼-in. black pipe, at $5.1 0 .. . ...... . 
40 ft. 1-in. black pipe, at $4.4 5 . •.. . ....... 

2 ft. tees, at $0.10 . ....... . .. ... .... .. . 
120 lb. mild steel, a t $1.90 ...• . ......... .. 

.2 1 

2.19 

3.00 
7.40 

14.69 
1.78 

. .?U 

2 hand brakes , at $ 12. 50 .... .. ........ .. 25.00 
2 basc ule fende rs, a t $ 16.50. . ... .. .. . .. 33.00 

228 ft . rattan ( sq. ft.), at $0.2 1.. ......... 47.88 
8 lts. gla ss , 20 !n. x 36 !n., a t io.262 .. • • 
6 lt s. glass , 14 rn. x 34 m., a t 0. 16 ....• 
6 ll s. !!' lass , 20 in. x 28 in. , a t 0. 18..... 1.nH 

2, 10 

12 It s. ~lass , 42 in. x 2 l in., at io.38 .. , • • 4. ,(, 
12 Its. glass, 10 in. x 42 in., a t 0.1 5..... 1.80 

12 bra»s storm sa sh ca tches. a t 0.15..... , ,H o 
Bolts and screws..................... 5.00 

71 9 h rs. ca rpenter, a t $0.30 ............... . 

50 lt rs. ca qH'ntc r, at $0.26 .............. ,, 
1 o hrs. 61u111bcr , a t $0.28. . . . • . . . . . . . . .. 
75 lirs. ,lacksmith an,] helper, a t $0.56 ... . 
1 5 hrs. machiuif t, a t $0.3 1 . .............. . 
25 hrs. machini st, a t $0.23 ............ , .. . 

Labor. T otals. 

$17.4 0 
25 . 20 

5.85 
13.65 

4. 50 

I J,00 

2.8n 
. i .?.00 

•\ .h5 
5.75 

$1 05 .36 

66.60 
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ELECTR ICAL DEPARTMENT 
Quantity. Description . 

1 set cables, at $60 .00 ..............•.•. 
2 Pullman fuse boxes, at $8.10 ..... , .... 
2 headlights, at $5.50 .............•..... 
2 platform heat ers, a t $3.00 ..........•.. 
2 trolley catche rs, at $6 .oo . . .•........ . 
2 Pullman tro lley base s, at $ 19.00 . . .. .. . 

475 ft. No. 18 wi re, a t $0.636 ....... . . . .. . 
400 ft. No. 14 wire, a t $0.935 ....... . . ... . 

23 light sockets, at $0. 22 ¼ ........ . . ... . 
2 wall sockets , at $0.12 ......... .... . .. • 

18 16-cp fro sted ::ide lam ps, a t $0.209 . ... . 
2 16-cp clear marke t lamps. a t $0. 19 ..•... 
3 32-cp frosted center lamps, a t $0.3686 .• 
2 32-cp clear p latfo rm lam ps, a t $0 .3420 .. 
1 heater switch, a t $5 .00 ...•..... •.• .. . . 
2 32-cp headlight lam ps, at $0.35 .. .. •... 
1 switch, at $0.404 . .. .... . .•..... .. .... 
2 3-way switches, at $0.-1-1 ¼ ...... .. ... . 

LABOR 
40 hrs. electric ian, at $0. 28 ............. . 

Mat e ri a l. 
60 .00 
16.20 
11.00 

6.oo 
12.00 
38.00 

3.02 
3.74 
5,1 2 

,24 
3.7 7 

.38 
I.II 
.69 

5.00 
.70 
.4 1 
.89 

T RUCK DEPARTMENT 
48 ¾-in . x 2¼-in. mac hine bo lts, at $ 1. 85. 
16 ¾- in. x 6½-in. machin e bolts , at $2.76. 
8 ¾- in. x 4 ½-in. machine bo lts, at $2 .30. 

16 ¾-in . x 3~-,- i11. m achine bolts, at $ 2.08. 
S ¾-in. x 2- in. m ac hine bolts, a t $1. 83 ... 
8 ¾-in. x 2½-in . machine bolts, at $1.48. 
4 ¾-in. x 1½ -in . m ach in e bolts, at $ 1.17. 

16 ¾-in. x 3-in. m achine bolts, at $1.46 .. . 
24 ¾- in . x 3- in . C. H . bolts, at $2.37 .... . 
48 ¾-i n . x 2 ½-in. C. S. bolts, at $1.47 ... . 

8 ¾ -in. x Io- in. G. S. bolts, at $0.2 1 .... . 
8 f •!n, x 3 ;(,- in .. G. S. bolts, at $3. 90 ... . 

16 ¾-111. x 2-m. nve ts, at $0. 15 .......... . 
2 ¾-in. x 3-in. brake lever pins, at $0.05. 
2 ¾-in. x 3½-in . brake lever pins, at $0.05 
4 ¼-in. x 5½-in. machine bolts, at $3.98. 
4 ¼-in. x 3½-in. machine bolt s, at $3.21. 

16 ½-in. x 4-in. cotter keys, at $0.966 .••.. 
16 3/!6-in. x 1-in. cotter keys, at $0.45 ... . 
8 ½- in. x 5 ¼-in. C. S. bolts, at $2. 15 ... . 
8 ¾-in. x 2!/2-in. C. C. bolts, a t $1.47 ... . 

80 ¾- in. sp1·ing washers, at $0.G25 ....... . 
84 ¾- in. spring washe rs, at $0.525 ....... . 

4 brake beam suppor ts , ¼ in. X 2 in. :it 
16 in., at $0. 16 ................... .. 

4 b rake beam supports, Ys in. x 2 in , x 
12 in ., at $0.14 ................... .. 

4 brake beam guarrls, Jt $0 .95 .......... . 
4 brake levers, a t $0.50 ............... . . 
4 axles, at $11.70 ............ ........ .. 
8 wheels, at $8.12 ........... ....... . 
8 j ournal boxes, at $2. 56 .............. .. 
8 journal brasses, at $2. 1 S ............ .. 
4 2¾-in. x 6-in. x 7/r6-in. co il sprin gs, 

at $0.09 ................... . ...... . . 
2 1½-in. turn buckles, at $ 1. 50 ......... . 
8 1 ;,;-in. x 5- in. x 6-in. coil springs, at 

$0.31 5 .•. ........... .. ....... ..... 
8 j ourn al box wear plates, ¼- in. x 4 in. x 

12 in., at $0.2 5 •...•. ..... .......... 
16 journal box clamps, at $0.15 ......... .. 
2 brake lever guards, at $0.73 ........ .. . 
8 bo lster h ange rs , ;;t $0.46 ............. . 
8 brake sho e keys, at $0. 16 ............. . 
4 St. L. side frames, at $19.1 5 ........ .. 
4 end bars, at $5.;6 .................. .. 
4 ce nter cross bars, a t $3 .~4 ........... . 
2 center bearings, at $0.48 ............. . 
4 side clamps, at $0.56 ................. . 
4 ell iptical springs, at $6.oo ............ . 
2 channel iron s, at $1.69 ......... ...... . 
4 btm. bolste r pins, 1 ½ in. x 12 in., at 

$0.27 ............................ . 
4 top bolster pins, 1 ½ in. x 2 in. x 15 in., 

at $0.27 .................. , . , , , , , , • • 
8 brake beams, at $2. 14 ................ . 
8 brake shoe heads, at $0.48 ............ . 
8 brake shoes, at $0.36 ...............•. 

1 6 brake hangers, at $0. 1 5 .............. . 
8 brake hanger castings, a t $0.15 ....... . 
4 brake beam center castings, a t $0.5 1 ... . 
8 release springs, at $0.29 ............. . 
2 cast clips for brake beam supports, at 

$0.06 ......... .. .... ... .......... . 
4 forged clips for brake beam supports, at 

$0.50 .. ... ...... ..... ..... ........ . 
38 hrs. truckmen, at $0.23 ., .............. . 

$0.89 
.45 
, 19 
.34 
, 15 
,12 
.05 
.24 
.57 
.71 
.08 
.32 
.16 
,Ol 
,01 
.16 
.13 
.02 
,O l 

.1 8 
, 12 
.5 0 
.45 

. 32 
I.20 
1.60 

42.00 
60.80 
20.64 
16.40 

.36 
3.00 

2.52 

.80 
1.60 
.24 

1.76 
. 16 

71.40 
13.12 
11.28 

.96 
2.24 

24.00 
3.00 

.88 

.88 
I 1.84 
3.84 
2.88 
2.40 
I.20 
2.04 
.80 

2.00 

P.\INT DEP . .\RTMENT 
Material 

Labor ............................. . 

Air door operating device ............ . 

Labor. 

$ I I.20 

2.24 
.09 
.09 

,24 

.24 
2.60 

.40 
4 .80 
4.16 

.80 

1.20 
.80 

I.2 2 

1.92 
I. 12 
5.20 
7.52 
2.48 

.20 

.20 
5.28 

8.74 

Grand total ............. ... .... ..............•........... 

CREDITS 
DODY AND E L ECTRI CAL, 

4 car body doors, at $-1.00... . . . . . . .•. , . $16.00 
-4 vestibule folding doors, at $6,oo....... 24.00 
1 United States trolley base, at $3.80.... 3.80 
1 Standard trolley base, at $1 3.oo.... .... 18.00 

90 lb s. scrap copper cables, at $0.12....... 10.80 
175 lbs. ½-mild steel, at $1.90............. 3.32 

2 ULTL fenders, at $4.00............... 8.oo 
1 5 16-cp lamps, at $0. 1 5.. .. .. .. .. .. .. .. . 2.2 5 

3 3-ligh t clt1sters, at $9.60. . . . . . . . . . . . . 1.80 
3 enamded shades. at $0.72............. 2.16 

1-4 lbs. 5crap brass, at $0. 10.............. 1.40 

Tota ls. 

11,20 

70 .00 
55.00 

$ 1,335 .50 

T RUCKS 
Q uantity. Descri ption. M at e rial. 
~,200 lbs. scrap iron, at $9. 00 ..... ...... ... • $32.95 
4,000 lbs. scrap wheels, at $ 16.80.... ..... ... 30.00 

48 lbs , scrap brass, at $0. 1 o. . . . . . . . . . . . . . . -4.80 

L abor. T ota ls. 

159.28 

N et cost............... .......... .... ......... . . . ... .. $1,176.,u 

T he work o f conversion also included rewiring o f the cars in 
conduit, installing new light fixtures and cables, adding large 
electric heaters on the platforms, installing new headlights, 
hand brakes, air door-operating devices, air gongs and Ii fe 
guards, thoroughly rebuilding the trucks, and painting and 
varnishing the entire car.. One of the reasons for so thorough
ly overhauling these cars was to standardize largely all the 
minor details which require frequent attention and repair. It 
was believed that an interchangeability of parts would greatly 
reduce future maintenance charges. An illustration of one of 
the reconstructed cars is presented. 

The accompanying detail cost fi gures apply to the conversion 
of one typical St. Louis double-truck box-ty~ motor car into 
a standard pay-as-you-enter equipment. 

----·♦·----

POLE AND TIE PRESERVATION IN THE SOUTH 

A lthough most of the electric railways in the Southern 
States are conveniently situated with regard to lumber ship
ments, they have given considerable attention to the problem 
o f securing the max imum life from their ties and poles by the 
use of preservatives. It may, therefore, be of interest to de
scribe the conditions and practices in several Southern cities, 
which were visited recently by a representative of the ELECTRIC 
RAILWAY J OURNAL. A summary of tie preservation practice 
throughout the United States appears elsewhere in this number . 

NORFOLK, VA. 

The Nor folk & Portsmouth Traction Company is now creo
soting moo to 1200 poles a year and at this time has about 
12,000 treated poles in use. The costs of the treated pine poles 
of different lengths are as follows : 30 ft. to 35 ft. poles, 
20 cents per ft .; 40 ft. to 50 ft. poles, 22 cents per ft.; 55 
f t. to 60 ft . poles, 24 cents per ft. In connection with this 
pri ce, it should be remembered, that Norfolk, Va., has some 
of the largest creosoting plants in the United States. Although 
this company itself began with 50 treated poles only about 
seven years ago, creosoted poles have been in use in Norfolk 
fo r over 32 years and they a re still in good condition. Through
out t he latter period, the same poles were used successively 
by the fire alarm, gas and telephone companies. The Nor folk 
& Portsmouth Traction Company also had left over from the 
J amestown Exposition work about 30,000 untreated 8-ft. ties, 
which have since been creosoted. The prevailing price of creo
soted pine or gum ties 8 ft . long is 85 cents in Norfolk. 
This company has also used the super fi cial method o f preser
vation on a 1500-ft. trestle at T anner's Creek, the preservative 
being Avenarius Carbolineum which was imported direct from 
Germany. 

DURHAM, N. C. 

The Durham Traction Company is using white oak and 
chestnut ties. So far it has not treated any as it is found 
that these woods give a long life when they are well buried. 
A ll poles, however, are treated with C. A. wood preserver 
on the butts and up to 18 in. above ground. The same pre
servative is applied to fences, posts and other ground work. 
T he principal pole wood is cypress, but juniper is used oc
casionally. 

WILMINGTON, N. C. 

T he T idewater Power Company uses both cresote and dead 
oil of coal tar, but the former is consedered better. The com
pany has had long experience with creosote. For example, on 
July 16, 1907, it removed a light tie of short-leaf pine which 
had been creosoted and laid in 1888. This tie was found in 
perfect condition when taken out, not showing the least signs 
of rot. The company has followed the practice of buying 
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for 25 cents apiece sap long- leaf ties which have been rejected 
by the steam railroads, and then treating them with creosote at 
a cost of 20 to 25 cents each additional. Some of these tie s 
were laid down three years ago and were taken up in J anu
ary of this year. They were found in perfect shape, whereas 
similar untreated ties in the damp soil of Wilmington would 
have been useless by that time. The creosoting process of the 
Wilmington company differs from the ordinary method with 
vacuum and high temperature in which the wood is subjected 
to as much as 350 deg. F. It i3 believed that such a high tem
perature tends to make the ·wood brittle and affects the life 
injuriously. The process used is one in which the tempera
ture does not exceed 240 deg. F. A closed tank is employed 
with means for taking care of the saps as they evaporate. When 
the ties are put in the retort, the latter is closed to prevent 
the escape of explosive vapors. By means of steam pipes, the 
retort is then heated to about 240 deg. F. in six hours. After 
this, the hot oil is pumped out and the cold oil is pumped in. 
The hot oil heats the ties and drives out the moisture and 
saps, whereas the cold oil following contracts the pores and 
draws in the preservative. The Wilmington retort is used 
for any pieces up to 16 ft. in length, including ties, cross
arms and paving blocks. The poles are of juniper o r so
called white cedar. They are treated at their lower ends and 
for a short distance above the ground with creosote applied 
with a brush and are then coated with tar. 

CHARLESTON, S. C. 

The Charleston Consolidated Railway, Gas & Electric Com
pany has determined to use black cypress principally for ties. 
During this year, for example, it will buy 4000 black cypress 
and moo yellow-pine ties. The cypress ties are 7 in. x 9 in . 
by 8 ft. long and cost 41 cents, against 35 cents in 1905. This 
wood is obtained from Southern swamps and has a g reat par
tiality for moisture. It is said to last indefinitely under the 
ground and rots only if exposed to the air. Black cypr ess ti es 
have been in service in Charleston for 13 years under 7-in. and 
9-in. rails in paved streets and are good to-day. Cypress ti es 
are good for about IO years in open track, whereas untreated 
pine ties last only 4 years under the same conditions. Poles are 
treated with creosote at the butts for a distance of 1 ft. above 
the surface. The treatment is made in three applications with a 
brush, one coat being applied each day. The cost is abo ut 40 
cents and the estimated increase in the life o f a black cypress pole 
is 3 to 4 years. The prices of black cypress poles in Charleston 
are as follows: Thirty-ft. poles with 8½ -in. top, $2.50: 35-ft. 
poles, $3; 40-ft. poles, $4. A n untreated pole, if cut in winter 
when the sap is down, will last IO to 12 years, but if cut when 
the sap is up, will last only 4 years. White cypress is not good 
for more than 4 to S yea rs in any event. Black cypress is ve ry 
much superior to juniper where heavy loading is required and 
is also better than pine, because it is a swamp wood which 
thrives on moisture even after it has been cut, whereas juniper 
dry rots . 

SAVA NNAH, GA. 

The Savannah Electric Company uses untreated Georgia black 
cypress ti es, of which it intends to lay about 6000 during the 
present year. These tics arc 6 in. x 8 in. x 8 ft. long aud cost 
slightly less than 38 cents each. The company expects that 
in the sandy soi l of Savannah thi s wood wil l be good for Ts 
years in paved and 10 years in op en track. This es timate is 
based on the experience with a former steam dummy line, which 
is now an interurban extension, where similar tics have been 
in use for 30 years. In fact, this wood is con sidered ideal for a 
moist soil. Experiments were made at one tim e with long-leaf 
pine tics, but they had to be taken out in less than 5 years. The 
poles are al so o f untreated cypress and cost about $4.50 each 
fo r 30- ft. lengths. H.cccntly thi s company has liec 11 treating it s 
poles to th r; extent of a coating o f carliolin c- um o ver that po r
tion placed in the ground and a coating o f dead o il of coal tar 
has been used ove r th e ba lance of the pole, both treatm ents be
ing applied with a hrmh. Th e company has 1H,t been treating 

poles this way long enough to ha ve gai ned any reliable data as 
to th e results accomplished but feels that the expense undoubt
edly is entirely warranted by the increased li fe it will get from 
the poles. 

AUGUSTA, GA. 

The Augusta-Aiken Railway & E lectri c Company has for it s 
standard untreated ti es either black cypr ess o r hard pine, 7 in. 
x 9 in. by 8 ft. long. In paved streets, however, the company 
uses a short-leaf, sap pine creosoted tie, 6 in. x 8 in. x 7 ft . 
long. These sap pines are bought fo r 20 cents apiece raw and 
when treated cost 60 cents. In 1908, the city of Augusta paved 
a street which had been macadamized about 7 years before 
when the railway company had put in creosoted ties under a 7-
in. T-rail. When the ties were examined befor e the repaving 
of the street, it was found tha t they were to all appea rances i11 
exactly the same condition as when insta lled. The poles used 
are of untreated black cypress. A 35-ft. pole with IO-in. top 
cost $3.50 or IO cents per ft., other lengths up to 65 ft. with 7-in. 
top have been purchased at about the same rate. 

ATLANTA, GA. 

The Georgia Railway & Electric Company probably has the 
most elaborate railway creosoting plant in the Southern States. 
This company began creosoting ties in 18g5, and an idea of the 
extent of thi s work may be obtained when it is stated that 
43.000 ties were creosoted in 1909, 26,000 in 1908 and a total of 
163,000 in the last 7 years. A t this time, about 50 per cent of 
the entire trackage is supplied with creosoted ties and no other 
kind is being used either for renewals or ex tensions. In 1910, 
40,000 ties will be treated for new construction and 12,000 ties 
for maintenance. Creosoted ti es which were installed on Peach
tree Street in 1895 were taken out in 1908 on account of the 
necessity o f installing heavier ties for the increased traffic. It 
was found possible to use fully 50 per cent of them elsewhere. 
Few of the others were decayed, but quite a number were use
less because of the rail wear. It is quite possible that some of 
the ti es which were found d ecayed r eally had dry-rot before 
they were ever placed in the creosoting tank. The origina l in
vestment for the creosoting plant was about $5,000, but a total 
of $7,000 to $8,000 will have been expended when the present 
work of inqeasing the daily capacity of th e plant from 160 to 
240 ties is completed. The treated long-leaf sap pine and oak 
ties, 6 in. x 8 in. x 8 ft. in size, cost about 8o cents and 90 cents 
each respectively. A sap pine tie requires 4 gal. and an oak ti e 
3 gal. of creosote. It is figured that the creosote treatment 
lengthens the life of the ties to a total of 15 years in paved 
track and 12 years in open track as against 7 and S years with 
untreated ties. 

The Atlanta company does not preserve poles. The principal 
pole wood is chestnut, but som e juniper is used. Further par
ticulars of the pole and tie standards of thi s company will be 
g ive n in a later a rticl e 011 track standa rds. 

The dange r of using untreated ti es will be understood from 
the fact that about 50 per cent of the hewn oak ties whic h were 
insta ll ed on the A tl anta Northern Railway in 190-i and 1905 
a re now gone, showing that this wood when no t treated is 
se r viceable only fo r S or 6 years in interurban railway wo rk. 

MOBILE, ALA. 

T he Mobile Light & Railroad Comp;rny, which operates 5lJ 

miles of track, has now creosoted all but 17 miles o f track and 
this trackage wi ll be creosoted a s fa 3t as the maintenance gnc ~ 
0 11 . The company has been creosoting 0 11 a large sca le only for 
the last S years, but th e fir s t creosoted tics w ere placed in 
service about TO years ago and arc still in service in the sandy 
soi l of Mohilc wit hout showing the least deterioration. Un 
treated pine ti cs arc good only for 6 years in paved and 4 
years in unpa ved tracks. Short-leaf sap pine and lohlo lly tics 
7 in. x 8 in. x 8 ft. long, arc purchasecl fo r 30 cents l';1ch. 
ancl arc treated at an aclditional cost of 47 cents each. The 
treatment requires about 12 lh. o f creosote per cubic foo t. In 
l\l ohil c, which is a g reat l11111licr cent e r, untreated he a rt ye llow 
pi11c tic s now co, t 45 Cl"nt s , whnea s they r nulcl he bough t i1 1 
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1905 for fully IO cents less. Treated creosoted poles are pur
chased for 20 cents per foot for lengths up to 55 ft. They have 
been in use for about 7 years and are sti ll in good condition. 

ASHEVILLE, N. C. 

The Asheville Electric Company installed about a year and a 
half ago a C. A. wood-preserver plant. The company uses 
white oak, chestnut and red oak ties, which come from within 
IO to 15 mi les from Ashevi ll e, and cost about 35 cents each for 
the 6-in. x 8-in. x 7-ft. sizes. The cost of treating a tie, includ
ing the labor, is 18 to 25 cents. Untreated ties of the same 
woods have been found to give 7 to IO years' service in thi s 
territory. While it is too soon to make any estimates on the 
life of the ties subjected to the superficial treatment mentioned, 
it has been found that treated ties which were put in last year 
show none of the signs of wear evident in similar untreated 
ties alongside. The plant installed for this method of preserva
tion is very simple, consisting principally of an 8-ft. x 9-ft. iron 
tank 17 in. deep. The grate and ash pit are made up of old 
rails with another row of rails at right angles to the grate to 
act as a baffler for the first so that the heat will be transmitted 
equally to both ends of the tank. An iron stack completes 
the outfit. Ties are kept in th e tank for about 20 minutes, dur
ing which period about one-third gallon is absorbed per tie. 
The cross-a rms receive double treatment. A six-pin arm cos-ts 
7 cents per dipping, or a total o f 14 cents. The poles are given 
two butt trea tments with a brush. 

LYNCHBURG, VA. 

The Lynchburg Traction & Light Company uses chestnut and 
oak ties, which cost 45 to 50 cents each. These woods have 
been found to give a life of 8 to 9 yea rs, and the company, 
therefore, has not considered that it would pay to use a pre
servative for them. 

---•♦·----

DATA ON TIE CONSUMPTION AND PRESERVATIVE 
TREATMENT 

In order to present to the readers of th is paper some general 
data on cross tie consumption by the electric railways in the 
United States a letter of inquiry containing 24 questions was 
sent out to 95 representative city and interurb an companies. 
Replies to this inqui ry were returned by 51 companies. The 
questions were framed to elicit information regarding the ex
tent to which steel ties and preservative treatments for wooden 
ties are being used, the cost of ties and the cost of treatment. 
The 51 roads which an3wered expected to use a total of 1,307,-
000 ties in 19IO. Based on th eir mileage, the total demand of all 
the electric railways of the country fo r ties may be estimated 
for the year at 7,100,000. Practically a ll of the wooden ties pur 
chased by electri c railways are of small size, 6 in. x 8 in. x 8 ft. 
or smaller. Oak, chestnut, yellow pine and cedar are the pre
dominating varieties, oak and chestnut being preferred by com
panies near the hard wood fore sts. In the South, yellow pine 
and cypress are almost univ ersally used. T he prices paid for 
these ties vary from 30 cents to 87 cents delivered; the ave rage 
price is between 50 and 60 cents. Prices of ties have advanced 
in nearly all parts of the country during the past five years, 
although a few companies report no change or even a reduc
tion in cost. An average advance of 25 per cent in five years 
is a conservative estimate. One company in Massachusetts 
which bought chestnut ties in 1905 for 45 cents each is now 
paying 60 cents. The price of cypress ties in Florida has in
creased from 65 cents in 1905 to 87 cents in 19IO. 

The life of untreated wooden ties is variously estimated at 
from S to 12 years in open track and from 8 to 28 years in 
paved track. The kind of ballast used in open track affects 
the life of ties, the longest life being obtained where broken 
stone is used. 

Sixteen of the 51 companies reporting are using some form 
of preservative treatment on all or part of the ties laid. A 
maj ority of the ties treated are pine, but some companies are 
also t reating white, red and black oak, fir and beech. Many 

different methods are represented in the replies. The vacuum
pressure straight creosote method is being used by nine of the 
16 companies while the open tank creosote method is used by 
three companies and the open tank method using some one of 
the many trade preparations of antiseptic dead oils is employed 
by four companies. One company is using both the, vacuum
pressure creosote treatment and the zinc chloride treatment. 
The quantity of preservative inj ected into the ties varies with 
the process used and the kind of wood being treated. For yel
low pine ties from IO lb. to 12 lb. of preservative per cubic 
foot of timber is injected by the vacuum-pressure process. This 
is equivalent to about 25 lb. or 2½ gal. per tie. One company 
uses only 6 lb. per cubic foot for Norway pine and tamarack 
ties. With the open tank processes much smaller quantities of 
preservative are injected. From ¼ gal. to ½ gal. is absorbed 
per tie. The penetration of course is not so deep, but the 
higher grade of antiseptic oils commonly used with thi 3 process 
affords satisfactory protection against decay, which always be
gins on the surface. 

The cost of treated ties delivered is given at from 67 cents to 
$1.20, the latter being the cost of a creosoted white oak tie. 
At the plant of the. Indianapolis, Columbus & Southern Trac
tion Company, where the open tank process with low pressure 
added is used, the cost per tie for 25 lb. of creosote and the 
necessary labor is given as 32 cents. One company which uses 
the open tank dipping process states the cost to be from 15 
cents upward, depending on th e preservative used. 

The lowest estimate given of the life of treated ties in open 
track is 15 years, and one company says 24 years is co_nserva
tive. A life of from 18 to 20 years can reasonably be expected 
in almost any kind of ballast and climatic conditions, provided 
the tie is not disintegrated mechanically by rail cutting or con
stant resp iking. A number of companies are now using tie 
plates on all wooden ties to prevent rail cutting on tangents 
as well as to relieve the strain on the spikes on curves. In 
paved track the life of treated ti es is estimated at from 25 to 
35 years. They will undoubtedly outlast the rails which are 
laid on them. The use of steel ties in paved track is making 
progress although only nine companies reported that they were 
using them. The cost per tie is more than double that of 
wooden ties preserved by the most expensive processes but the 
spacing used is also more than double that used with wooden 
ties. Four feet is the common spacing but one company re
ports spacings of S ft. to 7 ft. The life ·of steel ties is esti
mated by all companies replying to be at least 30 years when 
embedded in concrete. 

----•♦·----

THE PHILADELPHIA STRIKE 
The return to work on March 23 of all the mill and factory 

operatives in P hiladelphia who were on strike in sympathy 
with the employees of the Philadelphia Rapid Transit Com
pany and the deflections from the ranks of the strikers in the 
building and other trades virtually f~rced the committee of IO• 

in charge of the sympathetic strike to recommend on March 
27 that the general strike end at once, and this recommenda
tion was adopted. The sympathetic strikers, however, pledged 
themselves to support the car men financially. The company 
reports conditions to be virtually normal on all its lines. ___ ... ,.. ___ _ 

OFFICIAL TICKET PAPER 
The Central Elec_tric Traffic Association has officially adopted 

a safety-ticket paper on which .tickets of the members of that 
association will be printed in the futur e. Thi3 i's said to be the 
first use o f a paper of this kind by any single electric line or 
association of electric railways. The paper is manufactured in 
10 different shades to cover the five standard forms of single
trip tickets and five standard forms of round-trip tickets, and 
carrie3 as a water mark the badge of the association with the 
words "electric" and "safety" above and below it. The paper is 
furnished by A. A. Pugh Printing Company, Cincinnati, Ohio," 
which has agreed to supply it only to members of the Central 
Electric Traffic Association. 
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NEW PAINT SHOP OF THE INDIANAPOLIS TRACTION & 
TERMINAL COMPANY 

A paint shop of interesting fireproof construction, occupying 
the site of one destroyed by fire, has just been completed by 
the Indianapolis Traction & Terminal Company. The new 
building has a saw-tooth roof which is supported by brick 
side walls and a single row of steel-concrete center columns. 

ly fireproof materials and designed for the following uses: 
One room will be used for paint mixing. A window connects 
this room with the paint shop and this window is provided with 
double automatic fire shutters. A room for the storage of paint 
is equipped with four Bowser long-distance pumps for drawing 
the oil supply from large storage tanks located underground 
outside the building. A door in the rear wall of this room will 
facilitate the handling of paint stock from the track outside into 
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Indianapolis Paint Shop-Section Through Saw-Tooth Roe f 

The building is 104 ft. 6 in. wide, and encloses six tracks each 
140 ft. long. All the tracks lead to the shop transfer table 
which shortly is to be rebuilt so that large interurban cars 
may be handled with greater facility. The new shop building 
is 20 ft. longer than the one which it replaces and is built 

r,' 

Section B-B 

the building. This room has no direct connection with the main 
paint shop. A third additional room 1s being fitted up as an 
office for the master painter . 

GENERAL DESIG N 

The design for the new paint shop was executed in the offic es-
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Indianapolis Paint Shop-Structural Details 

arcorcling to a type of design which it is thought will be adopt
ed when other buildings are reconstrncted. T he present new 
liuilding, in event of th e erection of other new structures, prob
ably will be used for truck repair purposes and a larger build
ing be erected at a later elate for the painting department. 

Adjacent to the west side o f the new paint shop structure 
and opening on to it, is a row of smaller rooms built of thorough-

of the chief enginee r o f the Indianapolis Traction & Terminal 
Company. The building is noteworthy for the excellrnce of the 
lighting and the freedom from roof supports. Accompanying 
illustrations show th e principal fcatnres of the type of saw
tooth roof structures. Engravings made from phot".~r;1phs 
taken shortly before the occupation of the building illnstra tl' the 
appearance o f the roof from above and below. 
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The roof structure is made up of seven saw-tooth sections 
s imilar in des ign. Each of these sections extends across the 
width of the building (approximately roo ft. between side 
walls) and includes a vertical skylight with a clear opening 3½ 

$ t60 

galvanized-iron sash enclosing wire glass. The detail con
struction of the sash, which are reinforced with angles, is 
illustrated. The lower sides of the sash rest on a brick cop
ing supported on the lower angles of the large cross trusses. 

This brickwork forms a tight wall across 
the gutter at the bottom of each saw 
tooth. A similar brick wall 8 in. thick 
extends across the tops of the trusses and 
fills in the space on either side of the 
upper ends of the rafters. At the end 
walls of the building this brickwork is 
carried to a coping at a height 3 ft. above 
the tops of the trusses. 

The sash in all of the vertical sides of 
the saw-tooth roof, except two, are per
manently fixed in place. The sash in the 
north and middle trusses are hinged, and 
the windows may be operated by gearing 
extending to the floor level. Ventilation 
is provided by four large ventilator heads 
in each of the seven sections of the roof. 
These ventilator heads have brass-wire 
gauze inserted to protect freshly painted 
cars from dust. 

HEATING 

Indianapolis Paint Shop-Interior Just Before Completion 

Provision has been made for heating 
the building with live steam obtained 
from the power station located on the 
same property with the shops. Radiation 
is had from eight wall coils mounted on 
the three sides of the building, 12 over
head coils and five radiators located in 
the spaces between the entrance doors. 
The total radiation approximates 5000 sq. 

f t. high by 100 ft. wide. The roof structure is supported by 
c ross members, which are angle-iron trusses 6 ft. in depth. The 
s loping members are 9-in. I -beams. The main trusses are 
spaced on 20-ft. centers and each is a continuous structure 
across the width o f the building, sup
ported at the center by a 12-in . stee l 
column r esting on a concrete base 4 ft. 
deep. As a protection again st fire the~e 
center columns a re enclosed in a square 
cas ing of concrete 20 in. on a side. This 
type of construction leaves the entire fl oor 
area fr ee o f columns, with the exception 
o f the single row extending down the 
middle of the building between the two 
center tracks. The side wall s a re o f 
brick, 18 in. thick, car ried to a height o f 
3 ft. aboYe the roof trusses. 

ROOF STR UCTl"RE 

ft. and the equipment is designed to heat the building to 70 
deg. Fahr. in zero weather, when the air is completely changed 
twice an hour. 

The live steam received from the power plant passes through 

Reference to the cross-section o f one 
of the truss members of the roof will 
show the method fo llowed in connecting 
the 9- in. sloping rafte rs at the bottom 
of one t russ and at the top of the nex t. 
T he sloping rafte r s are spaced on 4-ft . 
.3 }4- in. centers across the width of the 
building. The upper end o f each rest s 
on top of the main truss and the lo,ver 
end is attached t o the bottom of the next 
truss. These rafters are covered with a 
fireproof concrete roof, u sing Fer roin
claw to support the concrete. A large 
fi ll et o f concrete is for med at the lower 
side of each saw tooth. The roof is 1¼ 

Indianapolis Paint Shop-Saw-Tooth Roof with Ventilators 

in. thick and is waterproofed with tar covered with gravel. 
The slope of the room at right angles to the saw teeth is 6 ft. 
in 20 ft. and crosswise of the building there is a pitch of 4 in. 
in 50 ft. to provide drainage away from the center. 

Each of the vertical sections of the roof is fitted with 

a reducing valve which lowers the pressure to 20 lb. The 
radiation coils are fitted with steam and air traps manufactured 
by C. A. Dunham & Company. These traps are set to release 
the drips when the radiator piping reaches a temperature of 
160 deg. Fahr. The loss of heat in the return pipe from the 
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paint shop to the power house is about 20 deg. and thus the drip 
is returned to the feed-water heater in the plant at 140 deg. 

ILLUMINATION 

The general illumination for this paint shop will be obtained 
from Cooper Hewitt mercury vapor lamps supported 15 ft. 
above the floor. Local illumination will be had from single lamp 
drops with cords reaching to within 4 ft. of the floor. This 
generous length of cord will permit lowering the lamps to the 
bottoms of the cars without the use of extension plugs. All 
the wires are enclosed in iron conduit supported from the 
lower side of the roof purlins and having porcelain-protected 
outlets. Mercury vapor lamps have been used in the carpenter 
and older paint shop buildings at Indianapolis for about eight 
months and no trouble has been experienced because of the 
peculiarity of colors brought about the violet rays of this light. 
It is the practice to match all colors in daylight and apply the 
paint under the mercury vapor lamp, which gives a strong, well 
distributed illumination. 

---•♦·----

ELECTRIFICATION OF THE MONT CENIS RAILWAY 
According to a recent issue of Elektrische Kraftb etriebe und 

Bahnen the Italian State Railways have begun to electrify the 
Mont Cenis Railway between Modana and Turin. It is ex
pected that by the spring of 19n it will be possible to operate 
electric locomotives into Tur-in and thereby promote the travel 
to the international exposition then to be opened in that city. 
Like the Simplon tunnel line, this road will be operated at 15 
cycles, three-phase, with 3500-volt overhead conductors. Power 
will be purchased from a hydroelectric plant in Turin and 
transmitted at 50,000 volts, 50 cycles, to a converter station at 
Bardonnecchia. This converter station, which is to be equipped 
by the Milan branch of the Brown-Boveri Company, will be 
the first European trunk line equipment embracing such large 
units as 2000 kva for changing current from 50 cycles to 15 
cycles. The principal apparatus will consist of the following : 
One 2200-kva, so-cycle, 48,500/7000-volt oil-insulated, water
cooled, three-phase transformer; one frequency changer made 
up of one 40-ton fly-wheel, one semi-rigid coupling, one 2000 
kva, 500 r.p.m. 3500-volt, 16 2/3 cycle three-phase generator, 
one rigid coupling, one 2500-hp, 7000-volt, so-cycle induction 
motor, one semi-elastic coupling and one three-phase commuta
tor motor for regulating the speed of the asynchronous motor 
between 400 r.p.m. and 500 r.p.m. The use of the very heavy 
fly-wheel cuts down the speed of the machines by 20 per cent 
and stores large masses of kinetic energy to care for line load 
fluctuations. When the speed drops from 500 r.p.m. to 400 
r.p.m., the fly-wheel can give about 1000 hp for one minute. 
The three-phase commutator motor permits the asynchronous 
motor, with which it is connected in cascade, to approximate 
unit load factor. 

As the line is to be fed from both ends, the station will also 
contain a 3000-kva, 3500/3850 volt, 16 2/3 cycle auto-trans
fo rmer with two induction regulators wh ich wi ll be used to 
raise the potential at the Modane end by S per cent, namely, 
from 3500 volts to 3850 volts. In addit ion to the apparatus 
mentioned, the station will also be supplied with a 450 hp 
hydroelectric turbo-exciter set, small transformers, etc. The 
line equipment will be installed directly by the Italian State 
Railways. It is understood that experim ents are to be made 
also with 50 cycle, three-phase locomotives. 

----♦··----

The fourth annual convention of the Missouri Electric, Gas 
Street Railway & Water Works Association wi ll be held a t 
Jefferson City, Mo., April 14, 15 and 16. The program includes 
the following papers: "The Luminous Arc Rectifier System," 
by Louis Fredman; "Securing Profitable Day Load," by J. E. 
Harsh; "Condensers for Small Central Stations," by Chas. S. 
Lewis; "Electrically Driven Water-Works Plants," by H. 'vV. 
Clark; "The Primary Law Relating to Public Utilities," Iiv 
Geo. McCollum; "Data on Electric Plants," by Prof. H. n 
Shaw ; "Power Plants in l'nbl ic Service," by Edwin S. H arrison. 

ECONOMY IN ELECTRIC CAR PAINTING 
BY CARL F. WOODS, ARTH U R D. LITTLE LARORATORY OF ENGINEERING 

CHEMI STRY 

The increasing demands imposed upon electric railways and 
the necessity of constantly improving the se rvice affo rded the 
public, without in many cases any proportionate in crease in 
revenue, render it essential that the manager of such properties 
obtain the max imum efficiency from every dollar expended in 
maintenance. Among the problems of this nature which con
stantly arise there are few more troublesome than that of 
maintaining the appea rance of the rolling stock to that degree 
of excellence which the traveling public demands, without ex
pending an amount of money out of proportion to the relative 
importance of this item of maintenance. The fact that the 
cost of painting the same type of car varies on different roads 
from $30 to $6o and that certain companies are fo rced to re
paint every two or three years while others are able to operate 
cars from 10 to 12 years before complete refinishing becomes 
necessary emphasizes the need of ca reful consideration of thi~ 
important item of maintenance. 

There are several factors which render the subject of car 
painting of particular and increasing importance to the man
ager who is attempting to reduce maintenance charges. \Vith 
the advent of elevated lines and subways and the increasing 
use of cars of the semi-convertible type, the intrinsic earning 
power of each car and the direct financial loss for every day 
that the car is out of service are greatly increased. Other 
contributing causes are the inferior quality of woodwork which 
is to-day used by car builders owing to the necessity of cheap 
and rapid construction and the prevalence of adulterated and 
infe,ior paints and varnishes. The use of the latter is not 
due entirely to the desire of the paint manufacturer to deceive, 
but is very frequently the direct result of false economy by 
the purchasing department. In paint materia ls, as elsewhere, 
the most expensive is not of necessity the best, but it is equally 
true that the best is not the cheapest in first cost. The at
tempt to economize in painting by purchasing the cheapest 
materials usually results in actual extravagance, for first cost 
is a small item in the actual expense of painting. The pur
chaser 'o/ho buys varnish to-day for $1.50 a gallon, when the 
price of the oil and gum going into it is greatly in excess 
of this figure, can only blame himself if he obtains a mixture 
of rosin and benzine. Such conditions are unfortunately very 
prevalent and many companies whose invoices show astonish
ingly low prices a re actually spending far greater sum s in the 
long run than the company which pays a price in proportion 
to the grade of material it desires and obtains from it satis
factory service. 

It will be admitted by practically all railroad managers that 
it is essential to run cars which present as good an appearance 
as possible, but the exact meaning of this to th e individual 
manager differs widely. To one it implies a car of many col
ors with ornate trimming and lettering; to another, a finish 
equal to that of automobiles or carriages, while to a third it 
rep resents a car of a pleasing color, clean and well kept but 
without ornamentation and unnecessary work. There is. how
ever, a general tendency to do away with expensive finishing 
and decorating, as it becomes increas ingly necessary to reduce 
expense, fo r howeve r handsome a car may appcar \\'h en fres h 
from the paint shop, a few weeks of service greatly impair 
its appea rance. 

The probl em of reducing expense in car pa inting may prop
erly be divided into two classes; first, th e mcthod of applying 
paints and varnish, and, second, the act11al materi als nsed. 
Both are of importance and both present in many cases con
siderable opportunity for economy, but th e method of appli 
cation offers an opportunity for greater direct financial sav
ings as th e labor and time cost is as a rule mnch morc than 
the cost of the paint material s th emselves. 

There arc two method s of car painting, essentially di IT ercnt 
in the principles upon which th cy arc based, which have long 
hecn used by painters. These methocls may he properly known 
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as the ''lead and oil'' process and the "surfacer" process. While 
there are many other systems in use, differing in one or more 
details, they all properly belong to one class or the other. 
There is, however, a third method which has recently come 
into consid erable prominence and is sufficiently differen t 
from either to deserve separate classification. It may be 
distinguished as the "color and varnish" system. 

LEAD AND OIL PROCES:, 

The "lead and oil" process is the oldest of car painting 
methods and is the direct outgrowth of carria. e painting. The 
principle of the system in brief is the priming and filling of 
the wood with a white lead and linseed oil paint, 1 '.1e building up 
of a hard, smooth surface with "rough stuff," the <1pplicat on of 
the body color on this foundat ion and the final coveri,.g- with 
va rnish. The "rough stuff" coats, which are essentially a min
eral silicate ground in varnish, dry very rapid ly and can be 
brought to a very hard, smooth surface by rubbing with blocks 
of pumice. The color coats are ground in japan, and dry rap
idly, presenting a "flat" color. The number of coats of each 
material applied va ries considerably with the individual painter, 
but the principle of the process is the same in all cases. 

SURFACER PROCESS 

The "surfacer" process on the other hand was devised to 
reduce the length of time which was consumed by the slow 
drying pain ts of the ''lead and oil" process. The fundamental 
idea of th is system is the rapid building up of a surface by 
specially prepared paint s, upon which a re placed the flat color 
and varnish . Th e specia l paints or, mo re properly, va rnishes 
known as surfacers, are composed of a mixture of white lead, 
ochre or some other mineral silicate ground in specially made 
varnishes which dry very rapidly and thoroughly. There a re 
several well -known systems of this kind in general use in car 
painting, all of which a re essentially the same. The su rfacers 
are usually divided into three classes. The fi r st serves as a 
priming coat, the second as a loading material, and the third 
the same purpose as the rough stuff coats of the older process. 
These can be brought to a very high degree of fin ish with 
pumice and are really ve ry little different from rough stuff. It 
will be seen that the essential difference between the surfacer 
process and the lead and oil process is in the preparation of a 
surface, both ,ystems using flat color and varnish for the final 
ornamental ion and protection. 

COLOR AND VARNISH PROCESS 

The color and varnish process, which as previously stated 
is of rather recent origin, to a certain extent fa lls under the 
head ing of a surfacer process, but differs sufficiently to war
rant separate consideration. The fundamental idea of this 
process is that the less number of coats of paint on a given 
sur face, such as a car body, and the more similar these coats 
are, the less liability will there be for cracking, and, conse
quently, the more durable will be the finish. \Vith this in 
view, the system is so devised that the first application se rve s 
as a priming coat and the second, of which several coats are 
applied, depending upon the condition of the work, builds up 
a surface which can be brought to a reasonably smooth finish 
with pumice or with sandpaper , preferably the former, on 
which is applied th e body color ground in varn ish instead of 
japan, and followed by a final coat of finishing varnish. It 
is the intention with this system to use as nearl y as possible 
the same varnish for all o f the coats, so that each will 
have practically the same coefficient of expansion and will so 
far as possible blend and form an elastic and homogeneous 
film. As a further economy in time and material , the prim
ing and surfacing coats are generally colored the same as the 
body color, so that less of the color and varnish is necessary, 
and, as will be seen, the use of the varnish color does away 
with the flat color of the other two processes. 

SANDING PROCESS 

A fourth process which is used to a large extent is some
times distinguished as the sanding process, but it is really 

a modification of the lead and oil process, the underlying prin
ciple being the same. This method consists in priming with 
white lead and oil followed by a plaster coat of white lead 
putty which affo rds a thick surface of lead that can be brought 
to a reasonably smooth finish with sandpaper. On the surface 
so prepared, the flat color and the varnish are applied as in the 
other processes. This method saves considerable time by 
omitting the rough stuff coats, but, aside from this and the 
method of obtaining the surface, which is by sandpaper instead 
of pumice, the process is really the same as the lead and oil. 

MERITS AND DEMERITS OF EACH SYSTEM 

It is impossible to pick out one method as being universally 
better than the others and the choice must depend upon the 
local conditions to a large extent. There are, however, cer
tain inherent faults and virtues of each system which are not 
generally understood, but a knowledge of them is of material 
value in forming a correct idea of their relative value. It should 
be stated at first that, where time and money are no considera
tion, the lead and oil process unquestionably produces the 
best appearance, but the finish obtained is very much better 
than necessary or even desirable for street car work. This 
process is designed to prepare a surface of great brilliancy 
and smoothness and is admirably adapted to carriage and 
automobile painting. Its use, however, even for this purpose 
is rapidly diminishing on account of the expense necessarily 
involved. The process requires time, fo r white lead is slow in 
drying and unless allowed to set thoroughly before the next 
coat is applied will cause trouble later on. Any attempt to 
hasten this system by diminishing the time allowed for drying 
always results in inferior work. For the proper application 
of a system of this kind, from four to five weeks is necessary 
in finishing a car body, and the greater part of this time is 
consumed in allowing the various coats to dry. It is obvious, 
therefo re, that with the demand for speed and the limited 
shop faci lities of most railroads this process is not feasible 
for street car work. 

The surfacer process can be properly applied in from two 
to three weeks, depending upon the facilities, the number of 
coats which the work at hand requires and other conditions of 
similar nature. While there is a considerable saving in time by 
this process, the actual cost of finishing a car by this method 
is little different from one fini shed by the lead and oil process, 
fo r although less coats a re required the surfacers are ex
pensive. If proper materials are used and applied by careful 
workmen, and there is sufficient time for drying, this method 
produces very satisfactory resuts both in appearance and dur
ability. 

The color and varnish process was devised primarily to 
shorten the time and to lessen the expense of car painting. 
It has been app lied in eight days with appa rently successful 
results, although the short length of time which it has been 
used does not warrant a final conclusion regarding its relative 
value. This method is beset by many dangers. The attempt 
to quicken the drying of the surfacers and other coats often 
resu lts in destroying the life, and the alteration of the body 
of the surfacer in order to lessen the amount of work neces
sa ry in rubbing frequently results in producing a material 
which is not permanent. The body colors ground in varnish 
as contrasted with the flat or japan colors of the two other 
processes are an excellent thing if made in a suitable manner, 
but if carelessly prepared are subject to very severe cracking 
which obviously destroys the appearance of the remainder 
of the work, no matter how well done. The theory of this 
process is, however, more rational than either of the others, 
for less material is applied. The various paint films are more 
nearly alike in physical qualities and the cost of application 
is materially reduced. Although the finish produced is less 
smooth and less brilliant than that obtained by the more ex
pensive methods, the difference is not noticeable after the 
car has been in service a short time. Too much attention has 
been devoted in the past to appearance and too little to dur
ability, and when it is realized that the use of this· shorter 
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method enables a· saving of $20 to $30 per car, without im
pairing the life of the finish, it is very doubtful whether the 
superior appearance produced by the other processes justifies 
the added expense. 

The durability of car finishes depends to a large extent 
upon the foundation coats, and special attention ,should be 
devoted to this point. \Vhite lead paints are excellent but 
on account of their slow drying properties are not satisfac 
tory. Properly made varnishes, which dry quickly but thor
oughly saturate the wood and preserve their elasticny and 
toughness, are the ideal materi als. The 8ame holds true with 
the following coats: Rough stuff gives excellent results if 
properly made and applied, but carefully prepared surfacing 
coats afford an equally satisfactory surface and require far 
less labor in rubbing, which is one of the most expensive parts 
of car finishing. There is also no r easonable obj ection to col
o ring the undercoats, and in this way reducing the amount of 
body color required. Japan colors present a handsome ap
pearance after varnishing, but they involve much unnecessa ry 
work which can be avoided by the use of varnish color s. The 
latter serve their purpose equally well and at the same time 
reduce the labor of applying separate varnish coats. 

The employment of the shorter systems is o f very recent 
origin, and there are doubtless many defects which long con
tinued service will reveal, but the common-sense principles in 
volved and the very marked financial savings possible of at 
tainment justify careful and thorough investigat ion o f their 
merits. 

THE PURCHASE OF PAINTING MATERIAL 

While the actual amount o f money expended in the pur
chase of material for car painting is not great on most rail
ways, the direct financial loss produced by using inferior ma
terials is very large proportionately. It is a sa fe statement that 

. few supplies are purchased of which the purchaser has less 
knowledge than paints and varnishes and as a result the 
amount of money wasted is excessive. The purchasing agent 
as a rule has no specific knowledge of the various materials 
and imbued as he is with a desire to economize .is constantly 
tempted to try the cheapest. On large railroads, experience 
has proved beyond a doubt that purchase under care ful speci
fications supplemented by thorough inspection saves many 
times the cost of such work. The condition of the Pennsyl
vania Railroad system, which is an eminent example o f this 
sort of procedure, is a guarantee of the resul ts possible o f at 
tainment. The electric railway, however, which is not 
sufficiently large t o mainta in a competent testing department, 
can save a great deal of money by intelligent selection of 
materials. 

VAR NISH 

The two items of purchase which cause the g reatest trouble 
are varnishes and body colors. Railway varn ishe s can be 
purchased from $1 to $6 a gallon, but the average price for 
properly made varnish is around $3. A ny company paying 
materially less than this amount is not obta ining a strictly 
high-grade product, at the present price of r aw materia l. 
The more expensive varnishes are generally worth the price 
fo r ce rtain purposes, but it is doubtful whether the demands 
d street car service necessitate their use. There is, however , 
110 one varnish which is suitable for all parts of a car. Ex
terio r varnishes are required to withstand exposure to weather 
and must be elasti c and durable. They are generally com
posed of about 25 gal. of linseed oil to 100 lb. of gum , and d ry 
slowly but main tain their elasticity for a long time. Seat 
va rnishes on the other hand must dry quickly and present a 
ve ry hard, glossy surface. To obtain these characteristics th e 
proportion o f gum is la rgely increased, the composition usually 
being from 6 to 12 gal. of oil to 100 lb. of gum. In addition 
a harder gum is desi rable, in order to obtain a dense surface. 
For finishing interior woodwork, a varnish part way between 
these two should be used, as a ce rtain amount of hardness is 
requi site, but at the same time such a va rnish should possess 
sufficient elasticity to withstand the wrenching and twisti ng o f 

the car body. Many of the complaints regarding poor results 
are d~e to the employment of the wrong· varnish. A number 
of roads continue the use of rubbing varnish on exteriors on 
account of th e handsome fi nish which can be p:·oduced, al
though experi ence has r epeatedly shown its unfitnes s for this 
purpose. This varn ish is a "short oil" varnish containing 
hard gum, dries quickly, a nd is capable o f being highly pol
ished with stee l wool or powdered pumice, but from its na
ture is non-elastic, and readily cracks when sub jected to the 
expansion and contraction of the car body. Other companies 
employ finishing va rni sh for interior woodwork , on account of 
its durability, but a re constantly annoyed by complaints from 
passengers regarding soiled clothing, for such varn ish does 
r ot become hard fo r a long time, and the heat of the body is 
sufficient to produce a decided '' tackiness." ·· 

A large proportion of varnish t roubles arises from using in
ferior or adulterated material. Good va rnish should contain 
nothing but linseed oil, gum, turpentin e and the necessary 
drier s, and attempts to reduce the price by substituting rosin 
for gum or benzin e for turpentine invari ably result in short 
life and con sequent increase in the ac tual cost of painting. 

SELECTION OF BODY COLOR 

I 11 se lecting a body color, the fi rst essential 1s to choose 
a color which is composed o f durable pigments and is suited 
to the local conditions. N o colo r s are absolu tely permanent , 
but certain ones are very much more so than others. As a gen
eral rule, the darker colo r s are less liable to fade than the 
lighter and m ore brilliant ones, mainly because the fo rm er a re 
made from natural pigments such as oc hre, sienna, lam p black, 
etc .. while the latter a re either a rt ificially made, or a re pro
duced by the aid o f a dye. All chemically produced pigments 
and dyes are not fugitive-in fact many of the most permanent 
colors "are of this type-but all are subj ect to imperfections of 
manufacture which impair their usefuln ess. For this reason 
many steam railroads and concerns like the Pullman Company 
have adopted brown or olive green as the most satisfactory 
colors available, and there is an increasing ten dency among 
street railroads to adopt th e same practice. \Vhen local con
d itions require the use o f brilliant colors, as fo r instance in 
hot climates where dark colored cars produce an unpleasant 
effect , those colors should be selected which · are least subject 
to imperfection s of manufacture, and which can be most 
readily matched when repair work becom es necessary. The 
use of very li ght colored pigments is particularly undesirable 
both on account of th eir inherent te11dency to fade and to th e 
dirty ap pearance produced as the varnish ages. All varnish 
however light originally grows dark as it dri es, and conse
quently the color seen through thi s yellow fi lm appears to be 
much more dingy and faded than it really is. Such a result 
is produced with all co lor s, but it is particularly noticeable 
with the lighter tints. 

OR NAMENTATION 

The demands of economy necessitate the r eduction of ex
pense in the striping and lettering so character istic of the elec
tric ca r of a few years ago, and unquest ionably a material 
saving can be properly effected along thi s line. Th e only strict 
ly necessary ornamentation is th e number in plain fig ures 
in a conspicuous place, and in a few instances the nam e or 
monogram of the company. E labo rate st riping ;mcl scro ll 
work with go ld lea f is a needless expense, and in many cases 
detract s rather than add s to the beauty of the car. Tbe use 
of transfers for applying small signs to the windows or wood 
work offe rs a furth er opportunity for reduction of labor. A 
careful study wi ll revea l many other chances for red ucing ex
pense, such as dipping the fenders in a quick drying a, phalt 
paint , and spraying the trucks with a similar paint. 

The progressive manager who purchases materials nf good 
quality, adopts such method s of application as are hasetl upon 
sound principl es, and is not afra id to try new ideas simply 
heea 11 se they are new, w ill find few items of main te nance in 
which g reater proportionate savings can be e fTected than in 
that o f car painting. 
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SOME THOUGHTS ON TRACK MAINTENANCE AND 
COST DATA 

BY M, J. FRENCH, ENGINEER MAINTENANCE OF WAY, UTICA & 

MOHAWK VALLEY RAILWAY 

The ideal system of maintenance is that under which the 
tracks are kept in good condition at all times. The old saying, 
"a stitch in time saves nine," is, in its broader meaning, true 
in its application to track maintenance. It is certainly not 
good practice to neglect a piece of track until cars pound at 
each joint. The rail s become cambered and the paving is 

, o,.MIOt 

same street in 1905, and 590 joints were welded with thermit. 
About 20 joints have broken each year since then. Repairs 
have been made with thermit, if the direction of the break was 
vertical and close to the old weld; otherwise Continuous or 
Clark joints have been used. The average cost for repairs of 
these joints, including repaving, is $8. The breaks occurred 
in very nearly the same places each year and if they had 
not been repaired promptly there would now be sections of the 
track which would require early renewal. As the repairs were 
promptly made the track is in uniformly good condition. An
other line laid with the same kind of rail, but with only two 
holes at each end, located back of the usual point of breakage, 
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disintegrated until complete reconstruction is necessary. The 
increased expense of car maintenance, due to operation on poor 
track in many cases, would pay for proper maintenance of the 
track. As soon as a joint pounds under a car it should be 
repaired to prevent a mashing of the receiving rail. If atten
tion is not given promptly to such joints, the pavement becomes 
loosened, the bonds broken and the joint plates destroyed. The 
enmity of residents is developed by low joints as surely as by 
worn pinions or flat wheels. 

The cambering of girder rail s as a result of low· joints has 
made it necessary to scrap rails before they were otherwise 
worn out. In the year 1902, in Utica, N. Y., the ends were 
sawed from 9-in. girder rails that were cambered at the joints 
because the rails were otherwise in good condition for use. The 
rails were then relaid with patented base-plate joints on yel
low-pine ties spaced 2 ft. centers, embedded in concrete. In 
1906, although the rails were not worn out in the heads, it be
came necessary to remove them on account of the flat spots that 
appeared at the receiving ends of rails as a result of the 
camber. We placed on the same ties new 9-in. gi rder rails 
and welded the joints with thermit . As these rail s had pre-

,o .. ... ,. o 

has 182 thermit welded joints. Since the first year, when five 
breaks occurred at defective welds, there has been only one 
break in two years. 

Labor for maintenance of 27.8 miles of track in the streets 
of the city of Utica, consisting of joint, rail and pavement 
repairs, resurfacing, repairing switches and derailers and a ll 
minor work in connection with maintenance, costs about $560 
per mile per year. Track maintenance on private right-of-way 
costs about $175 per mile of track for labor. This is the cost 
of work performed by the regular section gangs, such as track 
walking, ditching, surfacing, lining, shimming, fence and cross
ing repairs, etc. The estimated cost of materials per mile per 
year is $468. But this information as a lump sum is of very 
little value. It would be of great assistance to know the cost 
for each item of work that makes up the general maintenance 
schedule. 

The problem of compiling accurate cost data on track 
and roadway maintenance is one that should be given serious 
and thorough attention. Many roads are adopting standards 
of construction that differ only slightly from each other in 
details, such as concrete and steel tie construction with either 
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viously been drilled with six holes, 1¼ in. diameter, they were 
not well suited for thermit welding. We have had a few 
breaks on this new rail, but repairs were made promptly and 
the track now rides as smoothly as when first laid. The point 
which the writer wishes to make is that the original 9-in. 
girder rails might still have been in use had the joints been 
properly maintained after originally installed. 

The rails welded with thermit were part of an order for 
rails which it was the original intention to lay with regulation 
12-bolt joint plates. The rest of the rails were used on this 

9-in. girder rails, high T-rails or heavy sections of the standard 
steam-road rails. Another group is returning to wooden ties. 
Some are using inferior ties treated with preservatives, others 
are employing the best ties that can be obtained, imbedded in 
concrete as a preservative. The question of the proper joint 
to use is a vital one with all roads. With a standard system 
of keeping track accounts, and with concerted effort, track 
engineers should be able to determine within five years the type 
of joint that will give best results. It should not require over 
10 years to solve our tie, rail and pavement_ problems in a sati s-



APRIL 2, 1910.] ELECTRIC RAILWAY JOURNAL. 

factory and conclusive ma nn er, if 20 or 30 of the larger sys
tems will work in concert under some definite plan of keeping 
costs. 

To bring the subject to the attention o f the readers of the 
ELECTRIC RAILWAY JOURNAL the writer will describe -the system 
that has been in use by the Utica & Mohawk Valley Railway 
Company since Jan. I, 1910, in connection with a j ob-order 
system. 

Beginning at the Utica terminus of one of the main lines of 
the system a job number is given to each piece of special 
work, each piece of track between specials or certain limits, 
each office building, station, car house, amusement park, bridge 
or any other structure on that line. Each line is taken up in 
turn as it radiates .from Utica. On private right-of-way the 
numbered car stop signs form the dividing points of the sec
tions, and each section is given a job number. The plan is 
t hat each job number will app ly continually to that particular 
section or object as long as the syst em is maintained. Each 
job number may be chargeable with work under any of the 
numbered construction or maintenance accounts as establ ished 
by the Public Service Commission of New York State. For 
example, the Main Street car house is designated as J ob No. 
6008. The track repair labo r in this ca r house would then be 
charged to Account No. 8-J ob 6008; the track bonding in this 
car house would be charged to Account No. 23-C-Job 6008; 
the ties used in the car house would be charged to Account 
No. 3-Job 6008. It will thus be seen that the job number 
fixes for all time the location of the charge fo r either material 
or labor and it is possible to determine at the end of any week, 
month or year just what that part of the system has cost for 
any particular kind of maintenance or for its entire mainte
nanee. To keep this record, a well-defined system of time
keeping and storehouse and office book-keeping must be main
tained. A brief description of this system follows: 

The foreman of each gang gives the time-keeper a daily 
report of the nature and amount of work performed. The 
time-keeper makes a daily report of hours, rates and eost dis
tributed according to account numbers and job numbers. A 
copy of this report goes to the auditor's office, where the charge 
is made on the card bearing the job number and in the column 
headed by the proper account number, the date appearing in 
the first eolumn at the left. All materials must pass through 
the storehouse and the stock-keeper is responsible for the re
porting of account and job number for all materials sent out. 
His detail report goes to the auditing department and each 
charge is properly entered on the job card under the particular 
account to which it belongs. The auditor's cl erk does not make 
out a job card until he has an item to charge against that job 
number. · In this way the number of job cards to be handled 
is kept at a minimum. Monthly and yearly statements are 
drawn off from these card s. 

The total cost to date of any piece of construction or main
tenance can be readily determ ined from the job ca rd. T hus it 
is possible to tell the cost of track maintenance on one type of 
construction compared wi th the cost on another kind of con
struction, as each type of construction on any street may be 
given a job number. Some items of labor, such as track walk
ing, cleaning and sanding tracks and r emoval of snow and ice 
are given separate job order numbers that refer also to the ac
counts. For instance, removal of snow and ice in the entire 
city of Utica is charged to one job number, and the same 
service in another town or track section is cha rged to, another 
job number. There is no need to keep such work in g reater 
detail. The work of reporting by foreman and timekeeper 
would also be too burdensome and would not give information 
of any particular value so far as small zones arc concerned. 

The time-keeper, foreme n, material clerk and auditor's clerk 
who have to use or fill out these job cards have books giving 
all job order numbers arranged consecutively under alphabeti
cally indexed headings of eaeh particular street, line or section. 

Under the system of acconnts adopted by the Public Service 
Commission of New York State "addi tions and betterments," 
or construction work, is embraced under a separate gronp of 

account numbers which identify work of that character at once, 
so that charges may be made under the job number, as already 
outlined. As an exampl e, an extension to Main Street car house 
would be eharged to Account No. 431-Job 6oo8; new specia l 
work for an additional track would be cha rged to Account No. 
4u-J ob 6008 and new ties for. this track would be charged 
to Account No. 409-Job 6008. The job and account forms 
shown on page 612 illustrate the method of entering t he main
tenance charges described above. If the cost of some pa r ticu
lar section no t definitely described by job orde rs already in 
use is desi r ed, the auditor's clerk. will assign a job number to 
the work after he has been given a proper description of it. 

Another essentia 1 in the standardization of track accounts is 
a standard book of rules for the maintenance of way depart
ments. so that each section and company may base costs 
upon the same practice, so far as possible. The rule book 
should contain in front the general rul es app licable to all em
ployees, wi th the same wording used by the American Street & 
Interurban R ailway Transportati on & Traffic Association in 
its codes of interurban rules and city rules, so far as they 
may affect maintenance of way employees in the discharge of 
duty. Standard practice can be illustrated by drawings show
ing track construction of the var ious types in streets and on 
right-of-way. 

----♦··----
COMMUTATOR SLOTTING AND ITS RELATION TO 

BRUSHES AND MICA 

BY C. W. SQUIER, ENGINEER IN MECHANICAL DEPART MENT, BROOK
LYN RAPID TRANSIT SYSTEM 

For several years the subject of slotted commutators 
has• been an active one at the meetings of the different elec
tric railway associations. While it is the general opinion that 
the slotting of commutators, together with the use o f a higher 
grade brush, has reduced to a large extent the trouble due to 
flashing and flat spots on commutators, there a re still some 
railways which find that the results obtained do not warrant 
the trouble and expense necessary to keep the commutators 
properly slotted. This question has been asked several times: 
"Why should it be necessary to slot our commutators now 
when f9r a good many years the very same motors have been 
running all right without slotting?" 

Unless we keep an accurate r ecord of our motor troubles for 
comparison, we a re quite liable to forget the troubles we have 
had, and to consider only those which we are having at present. 
Nevertheless, the present conditions of railway service are more 
severe and the operating voltage is usually much higher than 
those in vogue a few yea rs ago. Motors which were de
signed for 500 volts and operated at this potential in the past, 
now are running at 550 volts and 600 volts. This increased 
voltage and greater sever ity of se rvice cause more sparking at 
the brushes, thereby burning away the copper bars and dis
integrating the mica between them. If the va rious motor 

· troubles be analyzed it will be fo und that about 50 per cent of 
them ·can be traced directly to the fl ashing from the brush
holder s or commutators to the shell or from brush-holder to 
brush-holder. These fl ash-overs are responsible for the car
bonization of the motor parts, flat or rough commutators and 
the grounding of brush-holders and commutators. S ince the 
flashi ng in most cases is caused by sparking at the brushes the 
problem which we are endeavoring to solve by slotting commt1-
tators is to reduce thi s sparking as much as possible. The 
slotting of the commutators permit s the use of a softer grade 
of brush, wh ich ha s better conducting qualities than a brush 
with t he cutting qualities necessa ry to keep down the mica in 
an un slottcd commutator. This treatment will reduce the spark
ing at the bru shes to some extent. We also are able to provide 
a better contact between the brushes and the · commutator by 
slotting and thus reduce the sparking brought abo ut hy high 
mica or improper contact. There is little to be gainl'd by slot
ting the commutators on roads where th e brnshcs used ha ve 
the cuttin g qualiti es necessary to keep the mica dow n as fa ~t as 
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the copper is removed without abnormal wear o f the brushes 
and commutato r, and where it is found that such brushes have 
sufficient conductivity to meet the service requirements. How
ever, if an electric ra ilway is troubled with high mica, leading 
to rough and fl at commutators, and it cannot find a brush of 
proper conductivity to keep this mica down, it should resort 
to slotting as a means of securing the des ired result s. In the 
d iscus3ion of this subj ect at the December, 1909, quarterly 
meeting of the Street Railway A ssociat ion o f the State of 
New York ( published on pages 1232 and 1233 of the ELECTRIC 
R AILWAY J ouRNAL of Dec. 18, 1909), th e point was brought 
out that it might not be necessa ry to slot commutor s if the 
soft est grade of amber mica was used. So ft mica is liable t o 
cause t rouble, however, as it does not have sufficient resistance 
against compression and will squeeze out and distort the shape 
of the commutator. T he best methods seem to be to use mica 
which is ha rd enough to prevent th e commutator from losing 
its shape and then to slot out th e mica t o a moderate depth 
wherever necessary. 

Fo r the pa3t year and a half th e Brooklyn Rap id T ran sit 
System has been slotting the commutators of its 150-hp elevated 
,ervice motors. \Vhen the commntato r is slotted, th ere is in 
~ta lled a type of brush which, through se rvice tests, has been 
fo und to be the best for u3e on slotted commutators. The total 
number of motor fl ashes fo r the last nine months is 30 per 
cent less than fo r the nine m0!1ths immediately preceding the 
inauguration of the slott in g practice. F urthermore, it is found 
that th e number of cases of motor troubles as a whole has been 
rapidly decreas ing a 3 the number of motors with slotted com
mutators has increased. Formerly it was found necessary to 
turn th ese commutato rs every time an a rmature was removed ; 
now, it is not necessary to turn a commutator oftener than 
once a yea r. At the presen t writing, 92 per cent o f the 
Brooklyn 150-hp motors a re run with slot ted commutator s. 
T he company is also slotting as rapidly as possible the com
mutators of a ll motors used on the surface lines. but this work 
has not progressed fa r enough to allow a comparison o f result s .. 
Th e sur face moto rs a re from 25 hp to 60 hp capacity. 

Several types o f machine3 have been tried for slotting com
mutators, but it has been fo und that those equipped with a 
circular saw or milling cut ter are the most effi cient. Machines 
of this type when mounted on a lathe and driv en by a motor 
or belt from the lathe, can be used to good advantage on a 
road where all a rmatures a re sent to a central point for main
tenance. When th e slott ing is done at branch overhauling and 
inspection shops it is more advantageous to .have a small por t
able .air-driven m achine. T he a rmature can then be removed 
and supported on a couple of stands or by some other conven
ient method and th e machine carri ed to the work. It is not 
necessary to use a lathe with thi s portable tool, a point which 
is worth noting in shops whe re the lathes a re kept bU3y all the 
t ime on oth er work. The saws which have been fo und best 
a re ½ in. diameter with 18 teeth , and a re of the same thickness 
as the mica to be removed. T he average number of saws used 
per commutator is ~¼. The slott ing is ½ in. to 3/r6 in. deep, 
and a man with one of the3e ai r-driven machines can slot from 
12 to 15 commutators in IO hours. A great amount of this 
time, of course, is consumed in changing saws, oiling the ma
chine, etc. 

A ft er the commutator is slotted the saw leaves a slight 
burr on the edge of th e slot. This burr is removed and 
the commutator sand-papered and polished. The slots are then 
cleaned and blown out with compressed air. It is necessary 
that the sl ots shoul d be cleaned with g reat care, for if any 
mica is left at the edge o f the slot the desired effect of the 
whole process will be lost . The motors and th e commutator 
slots should also be blown out with compressed air at each 
inspection after the motor is placed in se rvice, special attention 
being given to see that no carbon or copper dust is allowed to 
accumulate. T he depth of slot that can be most satisfactorily 
used will depend on th e ability to keep it clean. The shallow 
slot can be kept fr ee from dirt and dust more ea~ily, but the 
work of slotting necessa rily would have to be done oftener. 

MAINTENANCE PROVISIONS OF CLEVELAND ORDINANCE 

BY H. J. DAVIES, SECRETARY AND TREASURER, CLEVELAND RAILWAY 

COMPANY 

The new franchise ordinance recently passed by th e City 
Council of Cleveland, granting to thF Cleveland Railway 
Company a renewal of its rights to operate its railroad in that 
city, contains some unusual and some unique provisions, among 
them provisions for th e maintenance of the phys ical property 
of the company. 

According to the ordinance, the capitalization-bonds, floating 
debt and stock-of the company is the value of its property as 
determined by R. W. Tayler, judge of the United States Court 
in the Cleveland district, sitting as an arbitrator selected by 
the city and the company, and not as judge. This value is 
called in the ordinance "the capital value of the company." 
U pon this value, and upon additional capital that may be in
vested in additions, extensions and betterments, interest at 
limited rates is to be paid. 

Th e property is to be maintained in a condition that will keep 
it worth at all times 70 per cent of the cost of reproducing it 
new. 

The ordinance provides an allowance o f II½ cents per 
revenue car-mile, exclusive of car-house and car-yard miles, 
fo r operating expenses. The surplus above this allowance, and 
above the maintenance allowance, is to go into what is called 
the " interest fund," out of which all taxes, interest and divi
dends are to be paid; and any surplus in this interest fund 
above operating expenses, maintenance reserve, taxes, interest 
and dividends is to be absorbed in the reduction of fare. 

The specific provisions in regard to maintenance are the 
fo llowing: 

" In addition to the car-mile operating expense allowance, 
th ere shall, in the following months, be deducted from the gross 
receipts the following sums, to wit: 

" In January, February, March , April, May and December 4 
cents per car-mile, November 5 cents per car -mile and in June, 
July, A ugust, September and October 6 cents per car-mile, the 
deductions being made for revenue miles, exclusive of car-house 
and car -yard miles, made by cars equipped with motors, and 60 
per cent o f said rates for similar miles made by trailers operated 
during said months. 

"The sum so deducted each month shall be placed to the 
credit of the maintenance, depreciation and renewal account, and 
shall not thereafter be expended for any other purpose what
ever. The sum so set aside shall, if not needed for immediate 
maintenance or renewals, be accumulated, and may from time 
to time be invested in the bonds of the company, or in the 
payment o f its floating indebtedness, to the extent that the 
same form part of the capital value of the company; and, to 
facilitate the investment of said fund in such bonds, the com
pany shall, in any bonds hereafter issued by it, stipulate the call 
price and conditions provided in Section '16 hereof; but if the 
amount so invested or paid is at any time needed for main
tenance and renewals, th e company may, for that purpose, issue 
new mortgage bonds, or incur new floating indebtedness, to the 
amount of such investment or payment, with the interest that 
would have accrued thereon, which new bonds or floating in
debtedness shall become part of the capital value of the com
pany. 

"The amounts per car-mile allowed may be increased or 
decreased from time to time by agreement between the city and 
the company, so as to enable the company to meet the legiti
mate expenses o f operation, insurance, accident and damage 
claims. and to prevent or make good any deficit on account of 
such operating expenses; and also the• amount required to be 
set aside for maintenance, renewals · and repairs may be 
similarly increased or decreased by agreement; and. in the 
event of disagreement, any such increase or decrease in either 
car-mile allowance shall be submitted to arbitration. Any sur
plus in the hands of the company at the expiration of any 
period of six months remaining unexpended for operating ex-
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penses, as hereinbefore provided; out of th,e car-mile allowance 
provided by Section 19 hereof, exclusive of the amount re• 
quired to be credited to the maintenance and renewal account, 
shall be placed to the credit of the interest fund. 

''The intent hereof with regard to the sum authorized to be 
set aside for maintenance, depreciation and renewal is to enable 
the company to maintain, renew, replace, preserve and keep its 
railway system and property, and every part thereof, and all 
extensions, betterments and permanent improvements hereaft er 
made pursuant hereto, in good condition, thorough repair and 
working order, the standard of such condition, repair and work
ing order being an average for the entire system of 70 per cent 
of its reproduction value; and the car-mile allowance provided 
for the purpose of maintenance and · renewal shall not at any 
time be diminished, unless the value of the property of the 
company and the amount accumulated in th·e maintenance and 
renewal fund aggregate more than 70 per cent of the reproduc
tion value of the said entire system." 

These provisions grew out of similar provi sions that were 
contained in the lease that the company made o f its property 
to the Municipal Traction Company on Ap ril 27, 1908, and the 
discussions that preceded the making of that lease. As the com
pany, in leasing its property to the Traction company, was en
trusting it to that company for operation and maintenance, and 
as the Traction company had a capital stock of but $10,000, 
only $1,000 of which had been paid in, it was important that 
the lease contain provisions that would compel proper upkeep 
of the property. Before the making of the lease, Tom L. 
Johnson, then Mayor of the city, and F. H. Goff, the company's 
representative, as arbitrators, appraised the physical property 
and franchises of the company. The value of the franchises 
was determined to be the then present worth of the future 
surplus earnings of the company, and in ascertaining the sur
plus earnings it was agreed by them that the cost o_f repairs and 
renewals of the physical property had been in the past, and 
would probably be in the future, about 5.85 cents per car-mile. 
In the making of the lease, the company asked that the lessee 
be required to set aside as large an amount per car-mile as the 
arbitrators had determined to be proper in their estimate of 
franchise value, contending that the fund or reserve should be 
ample to protect the company against deterioration or waste by 
neglect or mismanagement at any time within the 50-year term 
of the lease. The Municipal Traction Company, on the other 
hand, asked that the maintenance requirement be not more than 
5 cents per ca r-mile. A compromise was agreed upon, and 
was expressed in the lease in the following language: 

"That the Traction company will, during the term of this 
lease and any renewal hereof, keep an account known as 'main
tenance and renewal account,' and will credit to said account and 
charge to operating expense account each month a sum equal t o 
5 cents per car-mile during the first year from the delivery of 
possession hereunder, 5¼ cents per car-mile during the second 
year, and 5½ cents per car-mile du ring each year thereafter 
until readjusted for each car-mil e made in the operat ion of said 
street railways sub ject to this lease; and in ascerta ining the 
sam e the mileage made by trail er s not equipped with motors 
shall be computed at one-hal f the rate of motor ca rs. A nd 
against this account may be charged all expenditures and dis
hursements made for maintenance, repairs and renewals." 

The rate was to be lower in the fir st two years than in sub
sequent yea rs; first , because the Municipal Traction Company 
claimed that a fund of 5 cents per car-mile would be sufficient 
to enable it to keep up the property, and, secondly, to give it a 
bett er chance to make good its promise to the people of 3-
cent fare. 

In the di scussion of b st winter, preceding the passage of the 
"Tayler 0 rclinance" ( the present franchise), the Cleveland 
Railway Company asker! that the maintenance, renewal and de
preciation rese rve account be credited with 5½ cents per car
mile, hasing its reques t up0n these provisions of the lease and the 
G0fI-J ohnson va lu,ition n f franchises, as express ing the j udg
ment 0f th0se gentlemen, anrl nf all concernerl, as to the amount 

necessary for this purpose. A s the quotations fro m t he ordi
nance show, however, the am ount fixed is an average of substan
tially 5 cents per revenue car-mile for the year, divided among 
the months in the proportions stated, but with a proviso that, 
if the allowance shall turn out to be inadequate or excessive, 
it may be increased or diminished. 

As the ordinance contains an option to the city to purchase 
the company's r a ilway at a fixed price at any time that it may 
have authority to own and operate street railroads, it is to the 
interest of the city that the system be maintained in good condi
tion and thorough repair, in order that it may, if it purchases, 
acquire a property equal in value to the price to be paid. It is 
to the interest of the company, of course, that the property be 
kept up, and especially so because the ordinance reserves to the 
city a right to purchase at the end of the grant- in 1934-not 
at the price fixed in the ordinance for earlier purchase, but at 
the value at that time of the physical property only. If the prop
erty is permitted to depreciate, the company will r eceive for it 
less than "the capital va lue of the company." 

---•♦----

THOUGHTS ON SHOP ORGANIZATION 

BY A MASTER l\I EC HA~I C 

The shop foreman i, con fronted with the problem of making 
good with the accepted methods of application of va rious kinds 
of apparatus, comprising car and other equipment. Most of 
these methods have been developed to a high stat e of efficiency 
through a long and expensive exi,erience and cannot be greatly 
improved upon. Therefore, the main question with the shop 
foreman is how to get the best results from them. Loose gear s 
and pinions are not the r esult of poor design. Manu facture rs, 
as a rule, furnish material that is correct both as to design 
and detail, but error can be eas ily made in application. Given 
an armature shaft and pinion in good condition, there still 
remains the important fact that the pinion must be put on r 'ght 
and this applies with equal force to all other details of appa ratus. 
First, the items of each detail must be correct and then the de -

. tail must be correctly applied. The firs t must be furni shed by 
the manufacturer and the second by the maintenance force. 

The problem is how to train that maintenance force to cor
rect work. This is difficult because of the lack of mechanical 
training generally found in the class of men avai lable fo r rail 
way shop work. There are a good many of the "can-do-any
thing" class of men, and some foremen seem to favor that sort 
of an organization. The writer g reatly desires to be saved from 
such. In a shop of any size, specia lizat ion is the best method 
to obtain results. If two or 50 pinions are replaced in a day or 
week, select one man to do it, and keep him at it. If, after 
being thoroughly trained, he is worth keeping employed, he 
will prevent loose pinions. If it is not possible to keep him 
fully employed at special work of the same character, let him 
work as helper to some one else who is a specia list in adjust
ing brush holders or wiring the field circuits. 

T he gear man may be worked as helper with the wheel-press 
man. He become , skilled in replacing gears and is respons ible 
for all of them. He will lea rn to keep the bolts j ust below the 
breaking strain , will be sure to report poor fitting keys or key
ways, bad gears and seats to the machine shop, and, in fact , will 
act as a check on the work of the latter. 

In the armature and wheel- replacing gangs work should be 
divided so that the same jobs are cl one day a fter clay by the 
same man in accordance with the knowl edg·e of the foreman. 
One man in each gang should be held respon sibl e for the gen
eral inspection of trucks and motors, which should be mack 
every time the car is over the pit. Th e regular inspecto rs 
should not be depended on for this. Make in .; pcctors of the 
pitmcn. Opera tions such as press ing on wheels, setting gears 
and pinions, adjusting brush ho lder,, wirin g- fi eld circuits, con
necting motor leads, fitting hearin g-s, etc., requi re skill :rnd 
shoul<l be specialized. On th e 0thr r ha11cl, sucl1 work as re
placing worn or loose bolts, brake rig-g- ing, pins, etc., reporting 
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loose gears and pmions. wheels, armatures or any other defects, 
should be rega rded as within the province of every shop man. 

This end, however , can be attained only when the esprit-de
corps of the orga nizat ion is of a very high order. T he culti 
vat ion of this spi rit of mutual help is the most important func
tion the fo reman can perform. He must possess very pro
nounced characteristics fo r patience, courtesy and firm ness, and 
be absolutely square in all his dealings with all of his men. 
Patience is necessary to train those slow of comprehension 
and generous sympathy must be shown with their small fail
ures. It genera lly happens that the slow man is very depend
able after he once "catches on." Courtesy to eve ry man, from 
the lowest pitman to the highest skilled mechan'c, pays big in 
the respect awarded the foreman by all rightly constituted men. 
Firmness is a quality that can be ea3ily abused. It is not the 
proper quality when exe rcised to push th rough some plan or 
method after being convinced of error. Squareness must be 
apparent in all the little disagreements that arise between the 
men and in the allotment of work. There is then an occa
sional man who cannot be made suitable to the environment. 
That man must be discharged. Initiate a feeling among the 
men that their jobs depend on ly on themselves and that no 
one can undermine them. E liminate petty bickerings and pro
duce the co-operation of interest that produces success. 

I have in mind a shop organization that has been very suc
cessful in carrying out routine work. It maintains about 150 

motor ca rs and some trailers and supplies other shops with 
wheels, axles, bearings and occasional stock orders for the 
general storeroom. No extensive car body repairs or painting 
or winding are done at this shop, as those departments are 
handled at the main shop. The foreman has charge of the 
shop, the inspectors and the building. The clerk to the fore
man is also the storekeeper. There are two carpenters, one of 
whom takes care of all minor repairs, such as windows, doors, 
bell ropes and fare boxes, while the other carpenter, who assists 
the first when necessary, also keeps up the repairs on drip rails, 
drawheads, bolsters and such vestibu le and body work as does 
not require a thorough painting operation. Two blacksmiths 
and one helper attend to a ll blacksmith work required on cars, 
some track department work and a considerable amount of 
stock work for the main storeroom. One machinist does mis
cellaneous jobs, such as putting keyways in ax les and armature 
shafts, making keys, manufacturing and keeping in repair all 
jigs and tools for this shop, repairing ratchet drills, gages and 
track jacks for the track department and all emergency jobs 
that arise. A second machinist turns commutators, bores bear
ings, fits all bearings to armature shafts, puts on pinions, 
straightens and sleeves shafts, makes pinion nuts and oil col
lars, etc. A third machinist turns axles and bores axle bearings 
for main storeroom stock. One wheel pressman, who bores 
wheels for about 325 cars, examines and tests a ll axles and 
pres3es on all wheels. One helper, who assists the wheel press
man, does all gear work and much of the drill-press work. 
Two electrical and air-brake men repair and clean controllers, 
ci rcuit-breakers, automatic governors, compressors ( do not oil 
compressors), engineer's valves, pipe brush holders and trolley 
poles and inspect the _sprinkling system daily. Four pitmen, 
divided into two gangs, for motor repairs, remove and re
place armature fields, axle bearings, gear casings and inspect 
and make light repairs on trucks. Three other pitmen remove 
and replace wheels, repair trucks and motor suspensions. One 
working foreman oversees the armature and truck gangs and 
places cars. The fireman who runs the steam plant is relieved 
by the night watchman. There are three general utility men 
whose time is divided between rough work in the machine shop 
and pit work; they are also used to take the place of absent 
men. One man is employed to clean the shop, paint fenders and 
trolley poles and attend to miscellaneous matters of minor im
portance. One man makes babbitt bearings for 325 cars and 
keeps shaft ing, bearings, and belts in repair. 

While this organization has many weak spots no doubt, it 
certainly has its work well specialized and co-operative, har
monious method3 have been developed in it to a high degree. 

SPECIAL METHODS OF MAINTENANCE 

BY ALBERT B. HERRICK 

Your journal devotes an annual issue to maintenance, and 
thus gives special recognition to the importance of this problem 
for electric railways; and it is important for our industry 
because the increasing cost of labor and materials against the 
fixed fare is acting to produce a diminishing return on the 
investment. 

Other industries have studied maintenance more thoroughly 
than has been the case with electric railways. The writer was 
privileged recently to examine the graphical records of a steam 
railroad, the records of which are carried in detail to a practical 
ultimate. Taking the bridges for illustration, the record showed 
graphica lly how much timber was put into each bridge for a 
series of years past. Further , the manager was able to predi
cate how many thousand fe et of timber would be needed for 
each of a certain number of future years to maintain the aver
age condition of the bridges, and what share should go into 
each particular bridge. The same railroad's records showed 
similar information for the other parts of the property. The 
ope rating clements which were plotted even included the indi
vidual monthly wage of many thousands of employees for 
months past, and all within the most compact limits. In approv
in g the pay-rolls the general manager merely glanced down the 
charts and with the least mental effort saw how each wage 
payment compared with previous months and what names had 
been added and omitted, so that his approving signature became 
an act of rea lly intelligent understanding. The maintenance of 
this steam railroad was guided by a master mind. 

The electrical features of street railway maintenance may 
seem more elusive, yet they are not beyond control by suit
able means. In the medical field we see a great effort made for 
the prevention of diseases. We see public campaigns carried on 
to prevent tuberculosis and numerous sanitariums established 
to avoid the necessity of resorting to hospitals. In railway 
operation accidents are the parallel to human diseases. Are the 
rai lway companies taking the same preventive measures? 

The annual maintenance of our electrical railway systems is 
estimated to cost about $50,000.000, of which a substantial share 
is in th e maintenance of the electrical equipment. Extensive 
experience enables the writer to predict confidently that one
half of this electric maintenance of cars can be saved by means 
he will proceed to outline. 

What are accidents? The dictionary defines them generally 
as "anything that happens without design," or as "an unfore
seen effect," and specifically as "an unfortunate happening," and 
fina lly as "non-essential." Now, the things that happen without 
design and are unforeseen and are unfortunate happen in the 
majority of cases from lack of fores ight, and are "non-essen
tial." This is particula rly true of those accidents which repeat 
themselves month after month, so that tq.eir recurrence in suc
ceeding months can be predicted. Each accident should be 
analyzed in all its relations, and it should be charted and com
pared with every previous accident, and the combination of 
conditions which permitted it should not be allowed to occur 
aga in. Improvements in the method of repairs are not needed 
so much as improvements in the method of prevention. Those 
happenings which repeat themselves too often should be called 
carelessness-not accidents. 

Too often have breakdowns been ascribed to unavoidable 
service conditions caused by heavy grades, frequent stops and 
similar operating conditions. Yet it is evident that other ele
ments control when broad investigation has proved that roads 
with heavy service conditions in severe climates have the least 
maintenance charges. 

The general manager has records to show how many cars 
broke down the preceding month and how many cars were still 
out of service and undergoing repairs, but what does he have 
to show the dependence to be placed on those in service? The 
master mechanic may be skillful in making repairs economically 
and promptly, and probably shows great industry in improving 
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methods of repair, but does he spend an adequate time in pre
cautions to avoid breakdowns? Most breakdowns occur on a 
grade or other point of maximum load , and are too often 
ascribed wholly to the grade. In truth, the grade has simply 
been the "straw to break the camel's back" and the equipment 
was overloaded all the while by unequal fields or other mal
adjustments. The master mechanic cannot be blamed for such 
a breakdown if he does not have the means to di scover the 
maladjustments in advance. 

Maintenance has three principal relations to operation: 
namely, quality of service to the public , because breakdowns 
affect quality; safety of transit, because accidents imperil the 
passengers' safety; and dividends to the stockholders, because 
improper methods of maintenance diminish dividends. It is the 
purpose, however, to r estrict this a rticle to the electrica l main
tenance of cars and the circumstances that have led to the 
writer's present development of special m ethods and apparatus. 
Some 25,000 inspection tests have been made for clients by him 
according to the means described. 

In law suits on electrolysis, a dverse witnesses would testify 
to finding a few defective rail bonds and leave the impression 
that all were poor. To controvert such an impression, it became 
necessary to measure all the bonds. A man walking a long the 
track could not do it fast enough nor accurately enough, and 
human elements were involved in recording the measurements. 
Thus the writer was led to develop an appara tus which could 
be placed on a car, and while traversing the track measure the 
individual resistance o f each bond and record it on paper with
out human intervention. This apparatus has been developed so 
that each bond can be measured accurately and the measure
ment recorded autographically on paper in one-thirtieth o f a 
second. Track bonding of nearly 200 companies, and over 15 ,000 

miles of track, has been thus measured. The appar atus is 
adapted for measuring the ohmic resistance from the power 
station to the test car of the overhead and return circuit , and 
likewise to record data on physical conditions, such as gage of 
track, position of trolley wire, poles, etc. 

In the inspection of cars it was found necessa ry to prov ide 
apparatus which would make the required test s without dis
turbing the connections on the car, which could be used by the 
class o f employees available in a car house and yield correct 
r esults and without damage to the instruments from improper 
connections. Such apparatus has been sold to sever al cl ient s. 
For example, it is used in Philadelphia in the main tenance of 
some 3 000 cars; by the Public Ser vice R ailw ay Company of 
New Jersey in the maintenan ce o f nearly as many cars ; by the 
Met ropolitan Street Railway Company, N ew Y ork , and other 
companies. 

The write r has now combined these methods for the purposes 
of ca r inspection, th e apparatus producing it s own recor d on 
paper with a high degree o f accuracy and at inc redible speed. 
A general in spection o f the car can be reco rded within 
40 seconds in the car-house or on th e road. Such appa ratus 
is usually set up fo r se r vice on a ca r , and the in spection can be 
made in the ca r-hou se or at th e end of a line while the car s 
a re in service, and without delay to the schedul e. If a car on 
the li ne is found in an unreliable condit io~ it can be turned in. 

The measurement is r ecor ded in stantaneously by an elect ric 
spark, and the apparatus will not ac t to produce an incor rect 
record. Each pa r t of the apparatus is measured in term s o f its 
standard, and a simple inspection o f the reco rd shows the fa ults 
without comput ation, compari son o r o the r labor. T he records 
can be produced in duplicate, or m imeograp hed in any des ired 
number fo r va rious o fficials. 

The genera l in spection shows the resistance o f each rheosta t 
step and of the moto r a r ma tures and fi eld s. T he motor res ist 
ances a re checked l>y inducti ve measurement s which a re neces
sary and highly valuabl e to di scover unequal pa ir ing o f fi elds, 
une')ual division of load between motors and sim ilar causes so 
proli fic of breakdowns. If a magnetic joint is imperfeet through 
paint, sh im s or oth er causes it wi ll be recorded. T he genera l 
inspect ion shows if a fo llowing detai l inspect ion is needed 
fur ther to localize any fa ul t s. T hi s detai l inspect ion inc lud es 

the compressor motor, headlight, circuit-breaker and all auxili
ary equipment, and measures by magnet ic means and records in 
inches the position o f a rmat ure in fi eld to the sixteenth of an 
inch. This deta il in spection ordinarily r equi res less than two 
minutes. 

This apparatus has been designed to produce a ll needed prac
ti ca l measurements with labo r atory accuracy and to r ecord the 
same mechanically, w ithout hum an error in obse rvat ion or 
record, free from the illegibility of much ordinary wr iting. A 
clever employee from the ca r-house fo rce, thoroughly fami liar 
with all electric al connections o f equipments, can operate the 
appara tus r eadily. T hree thousand cars per month can easily 
be inspected with ordinary acti vi ty. T he method and apparatus 
a re not intended prim arily to locate and measure damage that has 
already occurred, but to show up the malad justment s of equip
ment for preventive treatm ent against damage, and thereby to 
raise th e condition o f equipment to a higher standa r d and main
tain it at a fa r less cost. 

Any art develops along lines o f spec ialization, and the attrac
tiveness of maintaining the dollar invested at it s h ighest physical 
value has been the m otive o f producing these mechanical-e lectri
cal methods of inspec tion w ith automati c features and auto
g raphic records. T he master mechan ic is furnished wi th a re
liable foresight for the prevention of br eakdown s; the general 
manager receives condition r eports m echanically registered with
out human bias of eve ry electrical equipm ent running or di s
abled, and r est s in th e confi dence of fu rni shing a better service 
and la rge r dividends. 

-----♦·----

PREVENTION OF ACCIDENTS* 

BY E. F. SCHNEIDER, GENERAL MA N AGER, CLEVELAND, SOU THWEST

ERN & COLUMBUS RAILWAY 

I t costs the people of the United States $ 12 5,000,000 each yea r 
fo r preventable acc idents. A ccording to fi gures which I have 
recently compiled, less than 2 per cent o f a ll accidents upon 
ra ilroads are due to hidden defect s or th e acts of God. A bout 
13 per cent a re due to the negligence of the public and 85 per 
cen t a re due to the negligence of the employees. T he time has 
come, therefor e, when we must devise means to pr event acci
de nts because the grea ter number a r e the fa ult o f ou r em
ployees. W e can no longe r tolerate accidents from either 
a moral or a fi nancia l standpoint. \Ve cannot cor r ect the 
t rouble, nor can w e d iminish the cost by the or dina ry methods 
which have so long been in vogue. Paym ent s fo r acc idents have 
increased from yea r to year on both steam and elect r ic roads. 
The reason is that witi1 a ll the safeguards u sed th e number 
has not diminished and the cost has been g reat ly increased. 
The greater cost is r efl ected not only in the la rger judgments 
against us, but in the lega l expenses, because it is a question now 
when we get th ro ngh with a case whether the vict im, the ex
pert surgeon, the expert engineer, the ex pert detective, or the 
h igh-priced lawyer has r eceived the most o f ou r money. 

I was brought up in the old school which fo llowed th e 
theory tha t a lmost every c la iman t sho uld be consider ed a fraud. 
T hat clay has gone by, but we st ill do too m uch fi ghting and 
too little thinking. If we had spent one-ha! f of the money pre
venting that we did fi ghting, ou r accident account woul d not 
have been so g reat. In fo llowing steam ra ilway practice in the 
claim department we have over looked one fac t , and th at is that 
the majority o f acc idents o n stea m roads ha ppen to employees 
o f the road o r trespasse rs, and the minor ity to passengers. On 
the electric lines the conditions a re reversed; the majo r ity of 
ac cidents happen to passenger s and the lesse r number to em
ployees o r trespasse rs. Acc iden ts to employees or trespassers 
a re of course much m ore eas ily adj usted than w ith passengers, 
bnt even empl oyees a re gett ing harder to dea l and settle with 
than fo rmerly. 

As most steam railroad accidents a re 111ade up of inj u ries 
to employees o r p ropert y damages, these companies attemp ted 

• Ahstract of paper prcscn te,1 ,,t meetin g of Cen t ra l Elcctrie Railway 
1\ ssoeiation, South Be nd, March 2 ,1, 1 <J 1 <>. 
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to 111 1t1gate the accident situation by di scipline and the use of 
app liances designed to remove the human element in railroad
mg. This latter policy I consider incorrect. Vi e want the 
human element, but that human agency should be educa ted in the 
business to be per fo rmed. I have heard managers say that a 
motorm an is not a good man until h e has had an accident. 
T hat is a mistake. A ll he needs is to have the matter brought 
to his att ent ion in so g raphic a way that it will make a lasting 
impress ion upon him. I do not believe in disciplin e as it is 
o rdinari ly meted out, 5 days, IO days, 3 0 days, d isc harge. That 
ki nd of discip li ne does not correct ev il s any more than a work
house sentence refo rms a criminal ; it ha rdens him. If a 
trainman is not sure of his position, if he fee ls that at any 
time something may happen and he will get discharged, he al
most unconsciously acquire3 a devil -may-ca re spirit which is re
flected in hi s work. His idea is to keep within th e rules of 
the company if he can and cover up his mi stakes if possible 
when trouble comes. This idea crea tes the spirit which t end s 
to ward the abuse of the machinery with which th e m an has to 
wo rk, so long as he can do it without being fo und out. 

I assure our men personally that we appreciate the old men, 
thei r se rvices · a re valuable, th eir advice is valuable, t he ir ex
perience is valu able, the longer they stay, the bet te r suited ,, e 
a re. We do not want di scipline, we do not need discipline, but 
we do want every man so to do his duty toward his fe ll ow 
beings and toward his company that there will be no need of 
puni shing men. 

E mployees do not -o f them selves nor among themselves take 
up thi s question o f preventing accidents further than as a mat
te r o f goss ip. They seem to think it . is not a {!uestion with 
which they should bother ve ry much. It is a question · fo r th e 
management to solve. J ames 0 . F agan, the signal tower man, 
has said, ''Rail road managers sooner or later will come to un
derstand that t he one thing needed in th e rail road business at 
the present day is to educate employees to appreciate the fa ct 
that successful and sa fe railroading in the future wiJI have to 
depend, not upon the multiplication of safety devices, nor upon 
the reconstruction of rules, but upon th e personal e ffo rt an rl 
conduct of conscientious, aler t and ca reful men." 

During th e year 1907 it was my un fo rtun ate lot to pass 
through a series o f t he most ha rrowing and hea rt-breaking ac
cidents. I took upon myself at that t ime, and later . when I 
had time to collect my thoughts and plan fo r the fu ture, a 
la rge share of the responsibility fo r those wrecks. I had 
known something was wrong bu t did not appreciat e it at th e 
time, and I made up my mind that T would get r id of that feel
ing of responsibili ty, and would at least try to do my part. 
Our road was well officered an d wel l operated. Discipline was 
ca refu lly, j udiciously and conscientiously administ ered. I fi nal
ly made the suggest ion to one of our superintendents that I 
would like to meet our tra inm en and talk the matter o f acci
dents over with them. This was done. I had never made a 
speech or talk of any kind in my Ii fe, but my mind and heart 
were so full of this question that having prepared a talk for 
the trainm en I was bound to give them the ideas I had col
lected. My fi r st idea was to impress upon th eir minds that we 
ought to look upon this question primarily from a social, moral 
and humani tarian standpoint, and secondarily from a financi al 
standpoint. I tri ed especially to have them put themselves in 
the places of the victims and their families , and would ask 
them their feel ings toward th e negligent trainmen should their 
wife, sister, brother, fa th er, mother or children be injured or 
killed under such fea rful circumstances. Then I would put 
the fi nanc ial loss into ave rage fares, and when they found that 
we had to carry not onl y thousand s but hundreds of thousands 
o f passengers to pay for one wreck, they appreciated more 
fully than they could otherwise, the relative cost. 

I have worked fo r over two years, talking to the trainmen 
every 60 days, giving them the best ideas and thoughts that 
I could collect, illustrating them with actual cases from our 
own experience when possible; when this was not practicable, 
drawing conclusions and illustrations from the misfortunes of 
other roads. At these meetings we try to keep out all ex-

traneous matter, and as far as possible confine our discussions 
to the sole topic of accidents and how to prevent them. 

Some roads make the mistake of having the meetings which 
relate to accidents held by the operating department. These 
meetings should be held by the claim department in order to 
exclude all operating questions unless they relate directly to 
the matter at hand. I have tried to hold meetings just often 
enough not to have them become irksome or burdensome and 
have spent a great deal of time preparing for them. My talks 
a re usually about 45 minutes long and our meetings last from 
2 to 2½ hours. It takes eight meetings to cover our road. I 
have tried to arrange for them when possible just before special 
occasions when it is necessary for trainm en to be more careful 
than ordin arily, such as before the F ourth of July, before fairs, 
when the leaves commence to fall, before the holidays, etc. I 
have also had special meetings for employees other than train
men, namely power house and sub-station men, car barn men, 
line men and track men, and I want to say, gentlemen, you 
will feel proud of the men who wear overalls if you ask them 
to meet with you and discuss with them the moral proposition 
that they owe a duty to the public and the public is looking to 
them so to do th eir work that it may come to no harm. You 
will see these men interes ted, and wh en they promise you, as I 
hope they will, and as th ey have promised me, that they would 
co-operate with the trainmen and with each other to the end that 
their road would be one without accidents either to the public 
o r to each other, you will feel more kindly toward them, and 
when you see th em shoveling coal, working in the pit, climbing 
a pole or tamping ti es , you will be m<;>re apt to exclaim with 
Robert Burns, "A man's a man for a ' that." 

In· making the asse rtion that we were eventually going to · 
run the Southwestern without accidents, one of our . men said, 
" What a re you going to do about the public?" "What are you 
going to do if a rig drives in front of the car or school chi!- · 
dren run in front of the car?" My reply was, "When you take 
ca re of your pa rt as employees, without fault or negligence, I 
will devise ways and means to take ca're of the public." I won
dered then whether I was doing my whole duty or not. 

W e have had several unfo rtunate accidents with school chil
dren, and there is no more distress ing position to put a man 
in, than to send him to a home where the only child, a little 
girl of nine, lies dead, and expect him ·to transform that sad 
picture into dollars and cents. Would it not have been better 
to h ave prevented that accident ? How could it have been done? 
I don't know, liut I have gotten rid of a g reat responsibility. My 
as sistant, Mr. McKi 3sen, or I, and, one of our superintendents, 
Mr. Nester or Mr. Johnson, have visited every school house, 
be it public or parochial, city or district, on our 217 miles of 
road, and have talked to every grade from the kindergarten 
to the high schools, making in all over 36o addresses, and 
speaking to upward of 30,000 pupils. These were little talks 
lasting from IO to 30 minutes, and we did our utmost to im
press upon the minds of all to be careful; be careful when 
crossing the track. Be careful if you· see a wire hanging down, 
do not touch it, it may be a live wire, explaining what a live 
wire is. Be careful when you get onto a car; be careful when 
you get o ff a car, telling the girls especially how to alight 
properly from a car; do not coast down hill on streets or cross 
streets where ca rs a re likely to be; do not jump cars; do not 
roller skate near the cars; do not throw stones or snow balls 
at the cars; do not ride on the platform; do not get onto a car 
when it is moving, etc. 

In one of our talks to our men, I said I was tired of hearing 
the phrase which is so easily and thoughtlessly quoted, namely, 
''You can't run a railroad without accidents." I say you can, 
and that is our motto now: "The Southwestern is to be run 
without accidents." 

. I have purposely put the figures last, because this to me is 
more than a question of dollars and cents, to me it means · 
more that I may be the means of saving a life or a limb, saving 
some human being from suffering, saving some father, some 
mother, some husband, some wife a heartache. Our company 
during the last IO years has paid out 6.35 per cent of the gross 
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income of those years for accident claims. I have not 
analyzed this by years, but have taken the gross amount for IO 

years. To find out whether we were obtaining any result_s 
from the work we had started, I have kept an accurate account 
of the accidents occurring during the years 19o8 and 1909, and 
the cost for the two years has been less than 1¼ per cent of 
the gross receipts after making an adequate allowance for any 
unsettled claims. The largest sum paid for llny one accident oc
cur ring in these two years is $750. We have not had a law
suit for damages started against our company in the last 2¼ 
years. We have no claims as far as we know in the year 19o8 
that are not settled, and only one claim during the year 1909 
that has not been taken care of. 

Before the year 1908 25 per cent of all of our accidents were 
rear platform accidents and when the questi on was raised that 
these accidents were caused by the crowding of ca rs I found 
that less than 7 per cent of this class of accidents happened 
upon cars that were crowded, and in the c rowded cars I count
ed all cars having 6o or more passengers upon them. You can 
imagine my surprise when I found that 50 per cent of this class 
of aceidents happened upon cars that did not carry over IO 
passengers, showing conclusively that they were caused by the 
grossest kind of carelessness and inattention. By repeatedly 
calling attention to this class of accidents, we have practically 
eliminated them. 

We never have received so many commendatory letters and 
so many compliments as we have had during the past yea r, and 
these are almost entirely due to the great er courtesy, the 
greater watchfulness, the greater carefulness of our employees, 
and the kindly feeling engendered by showing to the public 
concern for the lives and the limbs of the children. 

----♦·•---

MARCH MEETING CENTRAL ELECTRIC RAILWAY 
ASSOCIATION 

A bi-monthly meeting of the Central E lectri c Railway A.s
:.~ciat icn was held at South Bend, Ind., on Mar. 24. George 
H . Whysall, the new president, was in the chair and about 
roo members and guests attended each of the two sessions. 
Plans are being made fo r holding the next meeting in Toledo, 
Ohio, on May 26. 

MORNING SESSIO N 

The first session of the meeting was call ed to order at 10.30 

a. m., by President Whysall. The minutes of the last previous 
meeting were read by A . L. N" ee reamer, secret ary. Seven as
sociate members wire elected. 

H . H . Buckman, mast er mechanic, Louisville & No rthern 
Railway & Lighting Company, presented a report of the stand
ardization committee. Lack of t ime had prevented the com
mittee from making complete recommendations. A fter some 
discussion the association accepted as it s standard , the 7-in. 
91-lb. high T-rail fo r city use and the 70-lb. A. S. C. E. section 
rail for interurban use. 

The fo llowing report on "Loose Leaf F iling System," was 
presented by L. E. Gou ld, wesJern edi tor, ELECTRIC RAILWAY 
JouRNAL, Chicago : 

REPORT OF COM MITT EE ON LOO SE-LEAF FILING SYSTEM 

"At the meet ii1g held in Indianapolis on Nov. r8, 1909, your 
committee on the loose-lea f fi ling system presented a report 
which summed up a discuss ion on the feasibility o f changing 
the form of technica l publications with a view to making 
them more adaptable for fi ling and indexing fo r cu rrent use. 
The chief points considered were ( I ) the advisabili ty of having 
wider binding margins, and ( 2) a standard punching that would 
be adaptable to a spec ial se t o f covers fo r holding the leaves. 
T he committee recommended that the association re fer its re
port to the publishers o f the technica l j ournal s devoted to 
electric rail way work, and I was requested to consider the 
subject for them. 

"The publishers o f the electri c r ail way papers a rc ag reed that 
a proper sys tem o f filing in fo rmation g rea tly enhances the 
value of a periodical to it s subscribers. Probably every one 

has had the experience of r ecollecting having seen an account 
in a technical paper of something which he woul d like to copy 
in his own practice, but at the time he read the article he had 
no need to apply the in fo rmation, and when he looked fo r it 
later he could not find it. Again, the railway man may be con
sidering the purchase or construction of some equipm ent with 
which he is not fully familiar , and may be anx ious to know 
what has been done by other companies. Naturally, he will 
wish to turn quickly to descript ions of such construction work, 
and for thi s use a good filing or indexing syst em is just what 
is required. As Mr . Hemming said in his paper , there is 
absolutely no doubt that by the intelligent use of any peri odical 
a subscriber could greatly increase its value to him. 

''Each of the publications devoted to the electric railway 
field issues fr ee a pe riodical index, with which it is possible 
quickly to locate any a rticle in a bound volume of the publica
tion. A great m any of the railway and engineering associa
tions bind their paper s each half year, and thus bui ld up a 
valuable· engineering library and history of the growth of t fa e 
electric railway industry. Also, there a re m any readers who 
clip from the papers inform ation which they desire t o keep. 
These clippings are filed according to that system of indexing 
with which the subscriber is most familiar . 

"On examination it has been found that hardly any two of the 
many readers who make their own indices fo llow the same 
system. The scheme for filing proposed by Mr. Hemming 
requires the use of a special loose-lea f book, in which the 
a rticles to be filed are inserted. This book also includes a 
number of ruled sheets on which a reference index is written, 
and each article is filed according to a subj ec t and numerical 
classification. 

"Undoubtedly the most common m ethod of class ifying and 
indexing articles extracted from current publications is by the 
use of the vertical filing syst em. Office practice has demon
strated that the ve rtical filing system is satisfactory for a 
great many uses. It is suitable for fi ling not only letters but 
blueprints and the various kinds of car d r ecords of the 
operating depa rtments of ra ilways. T he vertica l fil ing system 
can be expanded indefinit ely. Its adaptab ility for general offi ce 
use renders it most sati sfactory for fi ling a r ticles taken from 
technical papers. With a ve rt ica l fi ling syst e~ the a rticl es can 
be pasted on ca rds or stored in enve lopes, and these cards or 
envelopes can be indexed by subj ects or numerica lly, as fr e
quently is done in offic e work. Thus a subscriber in looking 
over his paper each week could indicate the a rt icl es which he 
desired to have filed, and the ro ut ine work could be per fo rm ed 
by the office ass istant who fi les the regular correspondence. 

"Because the vert ical system is fl ex ible and offers great possi
bi li ties for classifying and index ing various data, an d because 
the suggested use of wider m argins and the punching of each 
copy would work a hardshi p on the publisher s, and woul d 
be of value to but a ve ry small percentage of the readers, 
it is the opinion of the representatives of th e publishers th at 
the association should not request a change in the present 
methods of issuing publications, but preferably should ap point 
a committee which would study the subj ect of fi ling and present 
a r eport that would include a typical index suitab le for elec
tri c ra ilway use, and outline a plan for using thi s index in 
connect ion with the regular vertical fi ling systems now used 
by the electri c r ailway companies." 

On motion, thi s report was accepted and th e president in
st ructed to appo int a committee to study th e subject of fi ling 
informat ion from current periodical s. 

PRES IDEN T'S ADDR ES S 
George H. W liysall , general manager , Columbus, ?llarion & 

Bucyrus Rai lway, t he newly elected pr eside nt , presented his 
address, which was published in last week's issue of this paper 
rm page 538. T he suggestions made in th e addr ess were re
ce ived with much interest, and a committee was a ppointed 
to consider Mr. \V hysall 's r ecomrnenclations in detail all(] re
port la ter to the associa t ion how they could be best put into 
effect . 

E dward C. Spriug, W es t Milt n11 , O hio, co111pli11ll' :1tcd tliL· pres-
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ident on the fi rm stand he had taken to improve the program~ 
of the association meetings. H e severely cr iticised seve ral 
features of ra ilway service. During the last year he had made 
an interurban trip of more than 2,000 miles, and as an operat
ing offi cial had made mental notes of the character of se rvice 
and the effici ency of the employees on the lines t raversed. H e 
fully agreed with the suggestions regarding improving service 
set fo rth in the president's address. H e had found that many 
railway employees, notably those at ticket offices, were poorly 
informed as to the schedules of connecting lines, and often 
they were not even courteous in answering inquiries regard ing 
the service of their own lines. P assengers found many incon
veniences in riding that were not conducive to long distancl! 
interurban travel. It shoul d be remembered that it was neces
sary to replenish the treasury a fter the ordeal of a long win ter, 
when operation was costly. This would require strict attention 
to duty on the par t of the entire organization, in order to wm 
the public favor. 

Managers and general superin tendents as a rule did not 
spend enough time riding over th e properties in their charge 
and learning firsthand how the passengers were being treated. 
O n some roads he had found that no execut ive was available 
a ft er 6 p. m., whereas the most critical time in the day in 
inte rurban se rvice was fro m 6 to 12 p. m. A rrangements 
should be made so that the manager or general superintendent 
could be reached quickly during those hours. 

E. B. Grimes, assistant general manager, Ohmer Fare R egister 
Company, Dayton, Ohio, spoke of the unreliability of many 
timetables issued in connection with unofficial adve rtising 
schemes. The merchants of Dayton, Ohio, had been solicited 
so fr equently for these and other advertising schemes that it 
had been agreed by the merchants of Dayton that no publicity 
schemes o f this sort should be used unless the medium had 
been endorsed by the publicity committee of the Chamber of 
Commerce. Mr. Grimes thought that some of the la rge r roads 
might fi nd it profitable to have their own advertising agents, 
and solicit advert ising, which would be published in connection 
with cor rect t imetables and might more than pay the cost of 
printing. 

SOLICITING TRAFFIC 
C. 0. \Varfel, general agent, t raffic department, Indianapolis 

& Cincinnat i Traction Company, read a paper on '' Soliciting 
Business," which was presented in last week's issue of the 
E LECTRIC R AILWAY J OURNAL, page 540. This paper was dis
cussed by several traffic men. 

W . S. W hitney, Ohio Electric Railway, called attention to the 
nee d fo r perseverance on the part of traffic solicitors. Another 
member spoke of the desirability of quick settlement of damage 
claims by connecting lines. F rom the public viewpoint, the 
elect ric railways were not considered separately, but the group 
o f roads in one district was usually known as "The Inte rurban." 
Thus if a shipper had been treated un fa irly by one road, he 
might work a hardship on all roads in the neighborhood when 
discuss ing his g rievance with other shippers. 

J ohn F. Keys, general passenger agent, Detroit United Rai l
way, spoke of the possibility of getting passenger business in 
competition with parallel steam lines. H is company had secured 
and handled an eight-car-load excursion in the middle of the 
winter, ca r rying the passenger s 101 miles from Saginaw to 
Det ro it and return in special cars. The steam railroads did not 
think the electric roads capab le of handling the traffic , and so 
had a t ra in in readiness, but it was not needed, because the 
electric cars made the 101-mile t rip in four hou rs. A snow
fall of 14 in. occurred during the day, and the steam trains 
on the parallel route were five hours late. 

John Crall, general freight and passenger agent, Terre 
Haute, Indianapol is & Eastern Traction Company, stated that 
a lack of co-operation between the operating and traffic de
partments sometimes hindered the building up of freigh t and 
express business. The solicitor was placed in an embarrassing 
position if he obtained a shipment which the operating depart
ment could not handle, or was unable to get over the road on 
time. A traffic department could not please the shippers 

fu lly until the road could promptly handle all the business 
offe red it. Mr. Crall thought favorably of Mr. Warfel's recom
mendation that the Central E lectric T raffic Association consider 
the adoption of a uni fo rm acceptance sheet to be used by all 
members of the association. 

C. 0 . Sullivan, general passenger and fre ight agent, W inona 
Interu rban Rai lway, emphasized the need for the prompt settle
ment of all claims. H e knew of several cases where consider
able amounts of business had been given to the competitive 
steam roads because some small claim remained unsettled. This 
was frequently the case when the loss occurred on a connecting 
line. 

Stephen R idlen, general fre ight and passenger agent, Ben 
Hur route, who had just left steam railroad service to take 
up electric ra ilway traffic work, said that fo rmerly the steam 
lines did not take electric competition seriously, but the growth 
of electric railway express and freight traffic had largely 
changed this atti tude. Mr. Ridlen also emphasized the need 
for prompt settlement of claims. He had found one un
settled claim for $10 that was six months old and had re
sulted in the loss of several hundred dollars' worth of freight. 
It was the duty of the traffic department to follow closely the 
adj ustment o f cla ims, so that no obstacles might hinde r the 
possible increase of business. 

H. S. Dickey, traffic manager, Chicago, South Bend & 
Northern Indiana Railway, told of the success that his company 
had had in using a map of the in terurban lines in the C. E. R. A. 
territory when soliciting fr eight in competition with steam 
roads. A display of the map, indicating the great number of 
points reached, never had fa iled to command the interest of 
a possible shipper. Mr. Dickey said that his road operated its 
freight service in connection with a line of steamers betwe en 
St. Joseph, Mich., and Chicago. F reight was received in 
Chicago unti l II p. 111., and delivered at South Bend at 7 :50 

the next morn ing. H e was confident that as soon as th rough 
service could be established with the electric lines in the 
centre of Indiana, a considerable growth of traffic would follow 
immediately. T he possibilities of increasing this traffic would 
be limited only by the ability of the roads to handle the ship
ments. 

C. E. Morgan, general manager, Indianapolis, Crawfords
ville & \ Vestern T ract ion Company, emphasized the need for 
harmony between the traffic and operating departments. The 
latter department should make its schedules so that the trains 
could be kept on time, and when a proper schedule was found 
to be satisfactory, it should not be changed unless absolutely 
necessary. The schedule of the fre ight trains should be ad
vertised. Then the shippers on conn ecting lines would soon 
become fami liar with it, and business would g row without 
solicitation if the cars were operated close to schedule. 

Charles L. Henry, president, Indianapolis & Cincinnati Trac
tion Company, spoke in complimentary terms of the wonderful 
advancement made by interurban roads. The substantial growth 
of traffic should encourage the operators of the road to be ener
getic in improving the service. Such improvements as Mr. 
Whysall had outlined as being necessary must follow if the 
past record of advancement was to be maintained. During the 
winte r just passed the electric railways of Indiana and Ohio, 
representing a business scarcely IO years old, had demonstrated 
the kind of good service that it was possible to give. The 
results had been most remarkable. Close adherence to schedules 
by the electr ic cars was compared with the deranged train 
service of the steam roads, on which practically all trains were 
from I to IO hours late during heavy snowstorms. Speaking of 
the growth of traffic in competition with parallel steam lines, 
Mr. Henry said that the Cincinnati, Hamilton & Dayton Rail
way paralleled the line of the Indianapolis & Cincinnati Traction 
Company fo r practically the entire length of the electric road 
from Indianapolis to Connersville. The steam railroad, since 
the advent of electric service, had discontinued stopping all 
t rains at every station except Rushville, between Conn ersville 
and Indianapolis. The abandoned stops included six or eight 
towns va rying in size up to 2,000 population, which do not now 
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receive passenger and express service from the steam road. 
On instruction from the Indiana Railroad Commission, the 
steam road is planning a schedule which will give the least 
possible number of stops and yet comply with an order is sued 
to prevent discrimination. 

Mr. Henry looked upon the freight t raffic as a most important 
means of popularizing the several services which electric roads 
have to offer. On close examination he had found that the 
freight business (not including express traffic), based on estab
lished steam railroad fr eight rates, was showing a profit when 
debited with even more than its proportionate operating and 
overhead charges. As an example of the profit in serving ship
pers in the best possible way, J\fr. H enry cited the instance of a 
switch and siding installed at a cost of approx imately $150 and 
used for loading logs. In a few months the shipments from this 
siding, of which the advisability of installation had been 
questioned, had amounted to $1,500, and since the logs had been 
shipped, other traffic, including firewood, had been drawn to thi s 
loading point, so that it was now established as a profitable 
siding. 

On motion, the president was instructed to appoint a com
mittee which would con sider the recommendat ions m ade in Mr. 
Warfel's paper. 

By a unanimous vote, E. C. Spring was instructed to send a 
congratulatory telegram to the N ew England Street Railway 
Club on the occasion of its tenth anniversary. 

AFTERNOON SESS ION 

The first paper o f the afternoon was read by H. L. "\1/ eber, 
chief engineer, Columbus, Marion & Bucyrus Railway. This 
paper, entitled "Permanent City Track Construction for Inte r
urbans," was presented in abstract in the ELECTRIC R AILWAY 
JouRNAL for Mar. 26, 1910, page 537. Following the r eading 
of the paper, several m embers discussed ways and means for 
constructing brick pavements along tracks so that the brick 
would not ris e above the rail s. 

Mayor Allen, of St. · Joseph, Mich., was present a nd issued an 
invitation to the association to hold its September m eeting in 
his city, which is located at the northern terminus of the inter
urban lines from South Bend, and which is the center of a 
popular summer r esort district along the eastern shore of Lake 
Michigan. 

A paper entitled "The Prevention of Accidents" was read by 
E. F . Schneider, general manager, Cleveland Southwestern & 
Columbus Railway. This paper, which merited the close a tt en
tion of every railway man at the meeting, is presented in ab
stract elsewhere in thi s issue. On motion, the secretary of the 
association was instructed to have this paper printed and to 
mail a copy to each member of the association. 

PUBLIC UTILITIES AND THE PUBLIC 

A discussion of "Public R elations" was introduced by E. B. 
Grimes, ass istant gene ral manage r, Ohmer Fare R egist er Com
pany, Dayton. An abstract of Mr. Grim es' remarks fo llows: 

"For a number of years I occupied the position of managing 
editor of a daily newspaper, and enj oyed a close r elationship 
to the general public and to the public utiliti es. It was the best 
possible vantage point from which to view them. Members of 
the genera l public are inclined to fi nd fau lt with public utiliti es, 
largely because representatives of the latter have neither th e 
time nor the inclination to write articles defending them
selves or their corporations against charges that are unjnst 
and often wholly unreasonable . It is an inherent satisfaction 
for certain individ uals to have their say, when assured all 
the while that there is no danger o f being 'sassed back.' 

"In some instances, the public and the utility are both in
clin ed to be bellige rent, and they then occupy the position of 
two military general s o f oppos ing s id es, engaged in a battle, 
r esulting in loss t" l,oth . No corpora tion, ho weve r large it 
may become, eve r entirely outg rows some one dominent per
sonality in it, that is refl ected in all it s relations with the general 
public. If this dominant fac t() r is o f th e molasses turn o f mind, 
rather than of the vin ega r type o f di sposition, the utility wi ll be 
swee tener! in temper, a11cl fri cti"n with the general pu blic wi ll 

be largely eliminated. Therefore there is a far -reaching res
ponsibility r esting upon the heads of all utiliti es along this one 
particular line alone. And to use a railway term, it is a main 
line. 

"The cor ruption found so generally within municipalities 
stands as one of the strongest arguments against the public 
ownership of utiliti es. As long as the utilities are so ably and 
successfu lly managed as at present, there is little danger of any 
large number of them being taken over by municipal bodies and 
municipalized into 'soft snaps' for public official s. 

"The general public may learn a great many practical things 
from well-managed u tilities that will be well for it to know. 
The competition among utilities, the str ict supervision held 
over them by shrewd and enterprising managements, bring 
out all that is best in every department, and the whole is con
ducted in a business-like manner, insuring maximum res ults 
at a minimum cost. That the opposite is true in the conduct of 
the affairs of the general public is a lamentable fact , ev idenced 
by increasing municipal indebtedness and higher taxation. 

"The progress ive, far-seeing men who blazed the way for 
success ful public utilities, who have in many instances gone 
down to financial defeat in do ing so, ar e deserving of th e 
gratitude of mankind in the respective spheres, where their 
pioneer endeavors were put forth. They did untold good fo r 
the development of public interests, and others coming after 
them have received the reward of their m eritorious beginning. 

"The people have many reasons to be appreciative of the 
convenience, of the safety, and o f manifold advantages offered 
by the utilities, which could not possibly be supplied by the 
individual or by the general government, and of which they 
are privileged to avail them3elves, under most r easonable 
restrictions, and at comparatively little cost . 

"R epresentatives of the general public who come to kn ow 
the officials conducting railway utilities find them to be capable, 
practical men ; men of sound judgment, of capacity for doing 
important things, and men who are giving the people, gen
erally, more for their money than they are r eceiving from any 
other distinctive line of public co rporati on s. The efficient and 
economical managements develop propositions that m en of less 
force would never attempt to touch, even with other people's 
financial ,Poles. Their pluck. their en ergy, their brains provide 
a medium of transportat ion within reach of the poorest among 
us, surrounded by the same provisional, protective comforts 
enjoyed by the rich ." 

A rthur W . Brady, president, Indiana Union Traction Com
pany, emphatically stated that the improvement of relations 
existing between electric railroads and the public was a most 
important problem for the executives. In the operation of a 
property, the attention of the management was directed to
ward increasing the operating efficiency, and thereby adding to 
the net r eturn s. Amicable r elations with the public greatly as
sisted to the reali zation of this object. No one would doubt 
that during the last five years there had been a gradual dis
position on the part of the public to diminish the incentive 
for operating railway properti es in the way that they should 
be administered. The continual increase in the load of taxa
tion placed heavier burdens on the road. Another r eason 
ass isting towa rd the straining of railway relations with the 
public was the increased cost due to regulation either directly 
by a public service commission or indirectly. 

The general public, Mr. Brady sa id, had a highly exaggerated 
idea of the profitableness o f elect ric ra ilways. I-l e did not 
know of another business that required so much ability and 
energy to ga in reasonable profits. Con sidered in one light, 
electric railways were monopolies, because th ey o ffer ed service s 
not duplicated by other agencies. E lec tric railway empl oyees 
and managements in some in stances, bad treated the publ ic in 
an unfair manner, a nd , therefore, were r espon sible for their 
strained relation s. Some o f the defi ciencies as outlined in 
the president's ;iddress were the r esult o f thi s independent at
titud e exhibited by the road s th emselves. Tn general the public 
would not accept fro111 a private co rpnr;ition se rvice o f a 
c-l1aracter c- 01 1ti111ially offered by 1111111i c- ip;il organi za tions. \,Vhen 
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the interurban roads were new and offered the people a service 
that never had been given before, little weaknesses on the part 
of the roads were overlooked, but now that the popularity had 
worn off, the people looked for better service, and did not 
consider the wishes of the interurban roads as they did at 
the start. 

Mr. Brady did not wish to be considered as a pessimist; he 
was en thusiastic over the possibilities of interurban railroading 
and held that each company should do everything poss ible to 
put the management o f its road on a proper basis. Electric 
ra il roads were not gold mines and did have serious problems 

TABULATING CAR EQUIPMENT PROGRESS ON MASSA
CHUSETTS ELECTRIC COMPANIES' SYSTEM 

The lines of the Massachusetts Electric Companies, covering 
the system of the Boston & Northern Street Railway Company 
and the Old Colony Street Railway Company, lying r espectively 
north and south of Boston, include about moo miles of track 
under a singl e executive administration. About 2000 passenger 
cars are maintained on this system, and as the two companies 
are continually adding new equipment in the way of rolling 

FOR M I-PROGRESS SHEET OF BUILDERS 

BOSTON AND NORTHERN STREET RAILWAY Co. 

I 

l Flooring I I 

Side Roof 
Erection Bottom I a nd Canvas Wiring 

CAR No . Be- Frame E nd in in Be-
gun Erected Frame Pla~e Place gun 

Erected l I 

1391 ........... 10-2 2 10- 27 I 11- 1 10-29 11-9 

I 

11-8 
1392 ........... 10-28 10-29 11 -2 10-30 11-10 11 - 12 
1393 ... ........ 11 - 1 11-2 11 -6 11-4 11- 10 11-12 
1394 .. ....... . · 1 11- 3 11 -4 11 -8 11- 5 11 - 15 11-13 
1395 .. ...... ... 11-5 11 -5 11- 9 11-6 11- 15 11 - 15 
1396, .......... 11-16 11-8 11- 10 11 - 9 11 - 16 I 11- 16 
1397 ........... 11 -8 11-9 11- 11 11-9 

I 
11- 18 

I 

11- 19 
1398 .. : · . ..... . . 11 -9 11- 10 11- 12 11-10 

i 
11-23 11- 19 

1399 ... ... ..... 11-10 11- 10 11- 11 11 - 11 11-24 I 11-20 
1400 ........... 11-11 11- 11 11- 15 11 - 12 ! 11-26 ! 11-29 

con fronting them. O ne o f the fact ors tending towa rd the cor
rect solution of the r a il road problems was the appo intment of 
public service commissions. Seve ral of these bodies had been 
the means of bringing about on the part of the electric roads 
a full er knowledge of operating condit ion s. 

ENTERTAl:\"ME N T FEATURES 

At 8 a. 111. , preceding the fi r st sess ion of the South Bend 
meeting, 75 convention vis it or s were entertain ed with a t rolley 
rid e to Berri en Springs, M ich. , and an inspec tion tour over th e 
hydroelectri c proper ty o f the Indiana & :Michigan E lectric Com
pany. Olfcials of the Chicago, South Bend & Northern Indiana 
Railway Company and the Indiana & Michigan E lectri c Com
pany acted as hosts. Th e 22-mile run from South Bend to 
Berri en Sp rmgs was made in 40 minutes in a special car, which 
took the party to a point withi n moo ft. o f the dam of the 
hydroelectri c pO\v er co:11pany. 

The Berri en Springs plant is one o f fo ur hydroelect ric gener
ating station s own ed by the Indiana & :Michigan E lectric Com
pany. Thes e plan t3 operate in parallel, being conn ected by 
high-tension tran~mi,~ ion lin es which converge at South Bend, 
Ind., wh ere th e com;:iany has a steam turbine rese rve station. 
T he plant visit ed by th e Central E lectric R ailway Association 
has an imm ed iat e capacity of 6ooo kw, furni shed by fo ur \•Vest
inghouse revolv ing field a. c. generator s, three of which a re 
now in ope rat ion. Each ge nerator is driv.en by a group of 
waterwheels operating under 22-ft. head. A holl ow concrete 
clam extends across th e St. J oseph River, which is about 2000 

ft . wide. Th e backw ater extends 8 mi les upstream, thus 
furni, hing a large r esen e capacity. The Chicago, South Bend 
& l\" orth ern Indiana Railway Company purchases a portion of 
the output of this plant fo r operating a ll o f its ro substations. 

Sol:TH BEND-CH ICAGO TRIP 

At the close of th e aftern oon session, through th e co urtesy 
o f C. N. Wilcox on, gt neral manager , Chicago, Lake Shore & 
South Bend R ailway, about 6::J members and guests were taken 
to Gary, Ind. , a nd Pullman, Ill .. ove r this high-speed single
phase line. The car fo r the special party was attached to a 
regular limited three-car train. and th e run of 76 miles be
tween Sou th Bend am! Pullman was made in three hours. 

---•·♦·----

The attention o f th e health committee o f the Live rpool Cor
poration, Liverpool. England, having been drawn to the un
sightly condition of the streets, caused by tramway tickets be
ing th rown away by p~ssengers after leaving the cars, it has 
been decided to try on one route the experiment of placing a 
receptacle on the platform of each car, so that pas =engers may 
deposit there'n their used ticket s. 

I 
I 

Outside I Inside 
Outside Painting Brake Trim- I Wiring Ready 
Painting a nd Var- Rigging mings I Com- to Shipped 
Begun nishing Comp't'd Com- pleted Ship 

Comp't'd pleted I 

11- 17 12- 10 12-21 12-24 12-16 12-29 12-29 
11-1 8 12-11 12-23 12-29 12-23 12-29 12- 29 
11-1 8 12-12 12-24 12-31 12-23 I 12-31 12-31 
11 - 19 12- 13 12-29 '1-3 12-24 1-3 1-3 
11- 23 12- 17 12-29 1-5 12-2 6 1-7 1-7 
11-23 12- 18 1-5 

I 
1- 5 1-3 

I 
1-11 1-12 

11-23 12-20 1-7 1- 7 1-5 1-11 1-12 
11-24 12-21 1-11 I 1- 11 1-7 1-12 1-12 
11-2 4 I 12-23 1-13 1-17 ! 1-10 1-17 1-17 
11-29 I 12-24 I 1-15 

I 
1-17 1- 11 I 1-17 1-17 

I I 

stock, th e problem of keeping a close watch upon all shop and 
assembly progress in connection with cars under contract is 
one of considerable importance. 

T he headquarters of the equipment department are at 84 
State Street, Boston, the rolling stock and shops being under 
the supervision of E. W. Holst, superintendent of equipment, 
who is r esponsibl e to C. F. Bancroft, superintendent of motive 
power and machinery. In view of the importance of this 
office being kept informed as to the exact status of all new roll
ing stock, from the time the contracts are signed to the date 
when the car is turned over to the operating department, the 
fo llowing system has been devised to show by tabular reports 
in blu e pri nt fo rm the detailed progress of each car and its 
equipment toward completion. 

T he general plan of keeping the records is the same whether 
the information comes from the manufacturer's shops, from the 
car house where final assembly takes place, or from the head
quarters office files. In brief, it consists of tabulating the car 
numbers in a primary column, with sub-columns headed by 
each of the more important processes through which the equip-

FORM II- PRINTS SENT TO COM PANY BY BUILDERS 

Number 

44 19-D 
4347-G 
4528- D 
4545- G 
4555- I 
4592-E 
4530-G 
4723-E 
4555- I 
45 19-E 
445 2-H 
4678-F 
4466-C 
4457- H 
4459- H 
4454- D 
4469- D 
446 7- D 
4420-E 
4468-C 
4651 - B 
4748- C 
4585-C 
4654-C 
46 15- D 
4613- D 

Date 

8/ 10/ 09 
8/23/09 
9/22/09 
9/ 22/09 

8/20/ 09 

· ii~~io9 

12/ 1 .. 8/ 09 

Title 

Bolst er and Connections. 
Bottom F raming. 
Trap and Supports. 
Vestibule P lan Section. 
Vestibule Post Section. 
Hood Vestibule. 
Step Tread Shape. 
End Panel (Switch Board). 
Vestibule Post Section. 
Monitor Sill a nd End Belt Connection. 
Monitor Sections. 
Seat, End Com er. 
G lass for End Side Monitor. 

" " Upper Side Body. 
" Ctr . Vestibule. 
" End and Swing Sash. 
" Vestibule Side. 
" Center Monitor. 

L. D. Carline. 
Glass for Vestibule Door. 
Grab Bracket. 
Door Handles (Location of). 

" " Outside. 
Inside. 

Bell Cord Bracket. 
Pole Bracket. 

ment is to pass before it can be placed in service. As fast as 
a car reaches a given stage of progress the date upon which 
the g iven point is reached is placed in the table opposite the 
car number and beneath the designation of the stage reached. 
This work is done on a tracing at the shop or office, as the case 
may be; blue prints are then sent to the proper official, and in 
this way the organization has the benefit of an exceedingly 
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graphic record of progress, showing the rate of equipment of 
each car, the existence of any delays, and anything unusual in 
the order of equipment. 

Form I shows the upper 10 lines of a progress sheet covering 
the construction and equipment of 44 new semi-convertible 
cars which are just being completed for the Boston & Northern 
and Old Colony companies by the Laconia Car Company. The 
sheet shows the dates for each car on which erection began in 
the manufacturer's shop, when framing erection was com-

FORM III-PROGRESS SHEET OF EQUIPMENT 

.; 'tl 
(1) 

~ ~ > 'C ·.; " i:t:....:i " ,::ol bl) 'tl 'tl bll'tl 
CAR :,....., " i:i::::::: 'tl "" i:: 2 2 Ul't) .52 0 
No. 'tlol " ""' ·a.-o "'" o'tl ~~ .,-

bl)~ bl)~ 0. (1) ~~ U) il: i:i:::~ .9-2 ..c:- .8-P. 'tl 
>I:l "' ~.3 0 i:: i:: 0. i:: p -~i 2 

..... _ 
.... > .... ;:1 ,_,u ;Jl-o :s § ·as ;J s 1-,U) ~t ol'- 2..., 00 ol..., O' Cl! 

· - 0 il:i:: O' 0 "'" u~ E-<ro ;:g;:g Uro lilcn :S::u o..u Cf.lH lilU UE-< o..cJ.l 

1391 1-1 112-8 . ~~~- 1 1-3 1-25 1 2-9 2-5 1-27 2-9 2-12 ..... 
1392 1-1 12-8 1-2 1-3 ..... . .... 1-21 . .... 
1393 1-5 12-8 1-8 1-7 1-26 .. ... . .... 1-28 2-11 2-12 ..... 
1394 1-5 12-13 1-5 1-5 1-2 1 2-3 2-3 1-25 2-3 2-4 ..... 
1395 1-11 12-13 1-11 1-11 1-29 2-9 2-5 1-29 2-12 2-12 ..... 
1396 1-13 12-13 1-12 1-17 2-1 2-11 2-12 2-3 .. ... ..... ..... 
1397 1-13 12-17 1-13 1-18 ..... . .... ..... . .... . .... ..... ..... 
1398 1-13 12-17 1-13 1-17 ..... .. ... ... .. ..... . .... . .... ..... 
1399 1-18 12-17 1-18 1-22 ..... .. ... ..... ..... ..... . .... . .... 
1400 1-19 12-17 1-19 1-21 ..... ..... ..... .. ... . .... . .... . .... 

I 

pleted, dates of placing flooring, roof canvas, commencement 
of wiring, painting, trimming, completion of brake rigging in
stallation, completion of wiring and shipment date. This sheet 
tells at a glance whether any cars are delayed and if so the 
cause of the failure to complete them. It also gives the time 
required for each important part of the work and enables the 
equipment department of the railway company to compare the 
rates of progress of different cars, and to inquire as to the 
cause of any indicated delay. 

On another part of this sheet are two separate tables, one 

Form III shows the upper part of the sheet used to record 
equipment progress at the erecting shops and car houses of the 
railway companies. A t each important erecting shop the equip
ment foreman sends in this daily report of the progress of the 
rolling stock, the blue print being received by the office of the 
superintendent of equipment at Boston. On the back of the 
print is stamped the date of its printing. The car number:; 
appear at the sides as before, and at the top of the several 
columns are the various steps which have to be taken between 
the arrival of the car at the point where the motors and trucks 
are assembled with the car body, and the final equipment for 
service. The sheet selected shows that of these Boston & 
Northern Laconia semi-convertible cars, none had been put in 
service on Feb. 14, although four had been tested out by 
Feb. 12. All the trucks had been received at Lowell, Mass., 
but not all the car bodie3. A considerable number of cars had 
been received at the Chelsea erecting shops of the Boston & 
Northern Railway Company, but while equipment had become 
well started, little had been done in the way of wiring except 
in the case of the four tested. These sheets enable the depart
ment to follow the work in the railway companies' shops with 
the same degree of detailed care that obtains at the manu
facturer's works, and the concentration of the information in 
so small a space, with its immediate indication of anything 
unusual in the conditions surrounding erection, is most help
ful. The cost of the blue printing is a trifling matter in rela
tion to the burden of routine correspondence which the use of 
the prints avoids. As the record is entirely historical, the trac
ing remains good for indefinite use at the car shops and the 
erecting point, and it is unnecessary to repeat any records, since 
these are automatically reproduced for all the previous opera
tions every time a blue print is made. 

Form IV is a reproduction in type of the upper part of a 
summary sheet used in the office of the equipment department, 
and combining the information received periodically from the 
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1391 10-22 10-27 11-1 10-29 11-9 11-8 11-17 12-10 12-21 12-24 12-1 6 12-29 12-29 1-1 1 12-8 10-11 1- 25 1-3 ..... , ......... . 
1392 10-28 10-29 11-2 10-30 11-10 11-12 11-18 12-11 12-23 12-29 12-16 12-29 12-29 1-1 12-8 to 1-3 .............. . 
1393 11-1 11-2 11-6 11-4 11 - 10 111-12 11- 18 12-1 2 12-24 12-3 1 12-23 12-3 1 12-3 1 1-5 12-8 11-9 1-26 1- 8 
1394 11-3 11-4 11-8 11-5 11-15 11-13 11-1 9 12-13 12-29 1-3 12-24 1-3 1-3 1-5 12- 13 11-9 1 1-21 H '2.'...3' 

0

2-4° 1 2-7 
1395 11-5 11-5 11-9 11-6 11-15 11-15 11-23 12-17 12-29 1-5 12-26 1-7 1-7 1-11 12-13 1 11-9 1-29 1-11 .... . 
1396 11-16 11-8 11-10 11-9 11-16 11- 16 11-23 12-18 1-5 1-5 1-3 1-11 1-12 1- 13 12-13 11-9 1-1 1-12 :::::1::::: .... . 
1397 11-8 11-9 11-11 11-9 11-18 : 11- 19 11-23 12-20 1-7 1-7 1-5 1-11 1-12 1-13 12- 17 11-9 .. .... 1-13 .... .. ........ . 
1398 11-9 11-10 11-12 11-10 11-23 ·1 11-19 11-24 12-21 1-11 1-11 1-7 1-12 1-12 1-13 12-17 11-9 .. .... 1-13 .............. . 
1399 11-10 11-10 11- 11 11-11 11-24 11-20 11-24 12-23 1-13 1-17 1-10 1-17 1-17 1- 18 12-17 11-9 .. .... 1-18 .............. . 
1400 11-11 11-11 11-15 11-12 11-26 11-29 11 -29 12-24 1-15 1-17 1-11 1-17 1- 17 1-19 12-17 11-9 .. .... 1-19 .............. . 

I 

giving the number, title and dates of drawings sent from the 
manufacturer to the railway company, and the other those sent 
by the company to the manufacturer. The former is shown in 
Form II to give an idea of its general arrangement. This 
method of keeping these records is compact and graphic, and 
accurately expresses facts which if confined to ordinary corre
spondence files would be cumbersome, easily overlooked and 
difficult to keep in proper order. All drawings which pass be
tween the railway company and the manufacturer in relation 
to the particular order covered by the car numbers are thus 
indicated, including prints from manufacturers of certain de
tails, if necessary, suggestions of changes in the arrangement of 
apparatus, or other working particulars. The manufacturer 
has a tracing of the sheet which he fills in weekly, or at any 
other interval desired by the railway companies; one copy is 
sent to the Boston office of the railways, and one copy is given 
to the inspector at the shops of the manufacturer who repre
sents the purchasing organization, for a check. The inspector 
may thus follow the work in relation to its time of completion 
with a minimum of difficulty and, in case of error, can quickly 
determine the fact and take proper measures to inform tlte car 
builder or his own superiors. 

manufacturers and the car houses where erection is under way. 
The sheet is made out regularly from the segregated tabula
tions shown in Forms I and III, and covers all the rolling 
stock under construction, regardless of its type and service 
anticipations. For convenience the two systems of lines north 
and south of Boston are separated in the summary sheet. 

----•♦·----

POWER STATlON LUBRICATION RECORDS FROlVI BERLIN 

The Berlin (Germany) Electricity \Vorks has recently pub 
lished some figures showing the saving in lubricating costs due 
to th e displacement of reciprocating engines by steam turbines. 
In the fiscal year 1905-1906, when the fir st turbines were in 
stalled there were required 252,052 kg (554,514 lb.) o f cylinder 
oi l and 93,806 kg (206,373 lh.) of engine oil. The output of 
the station for th e year in que,tion was 166,865,1 22 kw-hours. 
In the fiscal year, 1909-1910, the output of the station was about 
2ro,ooo,ooo kw-hours hut owing to the fact that the station is 
now operated entirely by steam turbines the consumption of 
cylind er oil was only 47,000 kg (103,400 lb.) and of engine o il 
also 47,000 kg. 
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ROLLING STOCK IMPROVEMENTS OF BEN HUR ROUTE 
The Indianapolis, Crawfordsville & Wes tern Traction Com

pany is now putting all its la rge interurban cars through the 
shop for repainting and thorough in spection. Westinghouse 
304 A type motors with commutating poles are being placed 
under all equipments. These motors are rated at 90 hp. West
inghouse K 34 platform controllers are being installed on some 
of the cars. 

The illustration shows the new dust guards which a re sup
plied with the 304 A motors. · One guard is made up o f two 
semi-c ircular collars which fit over the end of th e axle bear
ing on the commutator end. The collars are lined with 
felt to prevent the intrusion of dust. T he larger guard en
closes the axle. It is made of sheet steel in the fo rm of a 
half-cylin der, which fills the space between the two axle bear
ing housings. The edges of thi s guard are also supplied with 
heavy fe lt which is held tightly in place against the motor 
casing when the guard is clamped in place. On this axle guard 
is a r iveted angle pierced w ith two elliptical holes which permit 
it to be hooked over two bolts set in the motor casing. Two 
cap screws pass th rough a similar angle riveted to the lower 
part of the guard and serve to clamp it tightly in place. The 
fo rm of the top connection is such that if the lower bolts work 
loose the guard will not drop to the track. It is though t that 
this protection for the axle wi ll considerab ly increase the li fe 
of the motor bearings. 

vVhen the cars of this road were first equipped a type of air 
gage without illuminating lamps was placed in the cab. It 

Westinghouse 304-A Motor with Dust Guards 

since has been found desirable to illuminate the gages and a 
scheme for doing this without purchasing new gages and with
out l!Sing the miniature gage lamps has been applied to some of 
the ca rs which have just been shopped. The motorman's cab 
of these cars, which are built fo r single-end operation, is about 
3 ft. long and is set off from the baggage compartment by a 
substantial bulkhead. One of the door posts in the bulkhead 
is directly oppos ite the window post which carries the air gage. 
A 16-cp lamp has been mounted substantially on thi s door 
post and is connected with four other lamps inside the baggage 
compartment. This lamp is enclosed in a cylinder of tin firmly 
held in place. A pin hole in the front side of the tin cylinder 
permi ts a beam of light to fall directly on the face of the air 
gage. This scheme was adopted because it is economical; it 
has a low fi r st cost, does not require the miniature lamps, which 
are t roublesome from the po int of renewals. The enclosed 
lamp illuminates the gage properly without giving any stray 
light to bother t he motorman's view ahead of the car. 

T he trolley wheels used on the cars o f this road a re 6 in. 
in diameter mounted in Heilsley harps and use grease lubrica
t ion. Formerly the t rolley poles wer e 12 ft. 6 in. long and the 
usual t rouble from wheels leaving the wire at high speeds was 
experienced. As the result of trying poles of various lengths 
all the poles were short ened at 12 ft. A careful comparison of 
the li fe of the\ trolley wheels shows an increase of about 700 
miles. T he trolley rope now hangs vertically directly above 
the retriever. W hile the old wheels wore a CT-shaped groove 
and the rims were severely cut, now that the poles have been 
shortened there is practically no undue wear on the rims and 
the body of the wheels is properly used. The average life of 
wheels now is 3583 miles. 

ANNUAL MEETING OF THE NEW ENGLAND STREET 
RAILWAY CLUB 

The annual meeting of the New England Street Railway 
Club was held at the Hotel Somerset, Boston, on March 24- In 
the afternoon the' polls were opened for the election of officers, 
and the officers whose names were published in this paper last 
week were elected. In the evening the annual banquet was held 
in the large dining room in the hotel. As it was the tenth ban
quet of the club, special efforts were made in the way of enter
tainment. The six governors of the N ew England States had 
accepted the invitation of the club to be present, and all were 
in attendance, except Governor Draper, of Massachusetts, who 
was detained through illness. He was represented, however, by 
Lieutenant-Governor Louis A. Frothingham. It was said that 
only once before in the history of New England had so many 
of the governors participated in a meeting, and that this was 
the fir st time at which so many had met at the invitation of a 
private association. 

After the banquet, Charles H. Hile, assistant to the vice
president of the Boston Elevated Railway, the newly elected 
president of the association, referred to the rapid growth of 
the membership of the club. He considered it very fortunate 
that the constitution of the club provided for the membership in 
the club of men of all departments of the electric railway indus
t ry. H e th ought that the mutual acquaintanceship thereby fos
tered was broadening. He urged those in each department to 
take an interest in all topics concerning the other departments 
of electric ra il way work, as thereby they could do better work 
in their own dq>a rtment. He then introduced Russell A. Sears, 
of the Boston E levated Railway, as toas tmaster. 

Mr. Sears said that it is sometimes dangerous to have five 
aces or five kings, but he did not think that this applied to five 
govern ors, and congratulated the club on thei r attendance. He 
then in troduced Lieutenant-Governor Louis Frothingham to 
speak in the interest of Massachusetts. 

Lieutenant-Governor Frothingham's remarks related princi
pally to the intimate ties connecting the New England States, 
dating back to the earliest history of the colonies. 

James F. Shaw, president of the American Street & Inter
urban Railway Association, was then presented. Mr. Shaw 
extended to the club the congratulations of the American Asso
ciation, and spoke of the important work which the association 
was doing for the industry. A step recently taken to foster 
close relations with the local organizations was the appointment 
of the presidents of all of the State associations on the com
mittee on publ ic relations of the American Association. Mr. 
Shaw believed that the work of this committee was one of the 
most important being undertaken by the association, and in 
conclusion presented a strong plea to all present who are not 
associate members of the main organization to join. 

Mr. Sears then introduced P. F. Sullivan, president of 
the Boston & Northern Street Railway Company. An abstract 
of Mr. Sullivan's remarks follows. 

MR. SULLIVAN 'S SPEECH 

Mr. Sullivan said that the companies represented in the club 
were 128 in number, operated 5300 miles of single track in the 
six New England States, and had an investment of over $300,-
000,000. These companies, which, upon a basis of one passen
ger for each unit of fare in 1908, carried 906,527,346 revenue 
passengers. Stated in another form, private capital in 19o8 
provided $50 for every man, woman and child in New England 
for the purpose of supplying cheap and safe conveyance for 
that portion of the population which, as a rule, could not afford 
any other means. This investment, which was $50 in 19o8, was 
$23 in 1898, and less than $7 in 1888. Lest the amount of the 
investment might be questioned, Mr. Sullivan added that, while 
there was in 1888 a mile of track for 6,000 of populat_ion, in 
1908 there was a mile of track for 1,200 of population. 

Comparing New England street railway conditions with those 
in other places, Mr. Sullivan said that New York and Penn
sylvania , which led in the largest street railway mileage of the 
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United States, had each only a mile of track fo r 1,8oo o f 
population, as against a mile of track fo r 1,200 population 
in New England and a mile of t rack fo r II sq. m iles of 
terr itory, as again st a mile of track fo r less than 3 sq. miles in 
Massachusetts. Great Bri tain, with a popul ation of 38,000,000, 
had less than 4,000 mil es of street railway track, or a mile of 
track fo r nearly 10,000 of popul ation; yet in New E ngland, 
Maine, New Hampshire and V ermont are only partially devel
oped from a street rail way standpo int . 

M r. Sullivan sa id that thi s was a record o f achievement to 
which the public might point with pride, but not the in vestor. 
In Massachusetts, fo r illustration, no reasonable man would 
say th at the street ra ilway securities were watered, yet the 
return upon all classes of securities was barely 5 per cen t, and 
thi s, too , without any al lowance for depreciation. T he large r 
number of companies co uld not sell their bonds upon better 
than a 5 per cent bas is, nor coul d they, year in and yea r out, 
bor ro w money at better than a S per cent rate. Under such 
conditions, and with both classes of secur ities ahead of t he 
stock, the spea ker asked whether it was un reasonable fo r the 
stockholde r to expect, even to insist, that he should have more 
than 5 per cent to compensate him fo r the risk. As he did not 
receive thi s amount in most cases, he hesitated befo re invest
ing additional capital. 

The result o f thi s do ubt- th is hesitancy-was shown in the 

would compensate it for the risk. 11Iaine had shown the g rea test 
progress o f the three States in the last six or seven yea rs, 
la rgely th ro ugh th e effort s of a Massachuse tts man who publicly 
stat ed he was fo rced to sell his st reet ra ilway in vestments in 
l\lassachusetts because o f local conditions. W hile it was not 
probable that the th ree northern State s would be developed to 
the same extent as Massachusett s, it wa s possible, o wing to 
valuab le water powers and other natural advantages, that they 
could and wo uld be deve loped so as to increase their wealth and 
population materially. H e be lieved that if Massachusett s was to 
continue to develop it woul d be only a ft er reali zation that a s
cent unit o f fa re, wh il e reasonable in some in stances, was not a 
proper measure of service. A distin ction shoul d be made 
bet ween congested centers of la rge population and high density 
o f traffic and thinly se tt led communit ies and low density o f 
traffic . Those in Massachuset ts and other States cha rged with 
the admini stration of the st reet railway st atutes must also come 
to a realization that . whil e the railway companies did not object 
to supervision of the issue of securit ies and regulat io n o f ser
vice, they did most st renuously object to interference in opera
tion. Should a State attempt to d irect or suggest operation it 
would be fo rced to underwri te street ra ilway secur iti es o r to 
purchase and operate the rai lways. 

As New England, Massachusett s and Boston were the pio
neers in th e appl ication of electricity to street ra ilways, the 

View of Banquet Room a t Annual Meeting of New England Street Railway Club 

last five or six years, fo r that period showed the least st reet 
r ailway development o f the last 20 yea rs. From 1888 to 
1898 the in crease in investment was 250 per cent, and track 
exten sions nearly 200 per cen t. From 1898 to 1903 the increase 
in investmen t was 100 per cen t ; t rack extensions, 60 per cent, 
whil e from 1903 to 19o8 investment increased only 13 per cent , 
and t rack extension s less than 9 per cent. Some might claim 
that this fa lling off was due to overdevelopment, but those on 
the ground knew bet ter. ?\To re capital was needed generally, 
and even in Boston, for ex tensions, for double tracking, addi 
tional equipment an d other improvement , but capital hesitated. 
In the cases of many of the smaller compani es it was not hes i
tancy but absolute impossibi lity to fi nd necessary capital. T hey 
wanted a fair return from thei r in vestment, and thi s they co uld 
not get without radical changes. 

Mr. Sullivan re ferred to h is previous statement that the th ree 
northern New E ngland States were only partiall y developed 
through street rai lway in vestmcnt , and believed that these 
States could wel l learn a lec;son from the exper ience of others. 
P,y this statement he did not mean that he wished to see an y 
substantia l changes in the laws prov iding s;ifcguard s around the 
issue of securiti es. H e mean t that i f these States expected 
street r ail way devel opment they must by their laws offer not 
only encouragement, but also protec tion to capi tal, so that it 
might at least hope fo r such return from th e in vestm ent as 

companies hoped to continue to lead in g iving th e best and 
cheapest se rvice, all th ings consid ered, not only in th is country, 
but in the wor ld. But, bein g human, they coul d not per fo rm 
impossibilities. T hey coul d not do fo r the public what it wa s 
their h ighest hope to do, unless they had the co-operation of 
the public-unl ess the public would bear a just and fair portion 
o f the burden. The co mpani es rea lized fu lly that they accepted 
the charters and fran chises un der which th ey did th ei r business 
under an implied cont ract to perform a semi-public duty in good 
fa ith- to g ive the public reasonably good se rvice at r easonable 
rates. The public, on the other hand, entered into an implied 
contrac t to expect no more than reasonabl e service at reason
able rates-and these they arc entit led to, 11 0 more nor no less. 
To perform this contract, capital mu st have a fa ir return com
mensurate with the ri sk, and the publ ic must pay reasonable 
rates; and these rates m ust natura lly and necessarily va ry with 
the in creased cost o f do ing business. 

OT J IER SPEEC H ES 

/\ t the concl 11 sion o f Mr. Sull ivan's remarks M r. Sca rs ca ll ed 
upon each o f the governors fo r remarks. 

Ilon. Frank n. \ Vccks, Govern or of Co1111 ccticut, congra tu
lated the cl ub on its fl ourishing conditi on, and spoke about the 
diverse fun ctions o f stea m and elec t r ic ra ilways. In his opinion, 
the property of any co mmuni ty is dcpcncl cnt large ly upon good 
transportation facilities. Il e a lso refe rred to the 11 u111 ber of 
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patents taken out by citi zens of Connecticut during the past 
yea r. 

Hon. Henry B. Quinby, Governor of New Hampshire, said 
in the strongest terms that he was favorable to the extension of 
railroad facilit ies in his State, and considered that he repre
sented the best interests of the citizens of the State in this 
position. Nothing was more essential to material development. 
He also paid a compliment to the electric r ailway system in 
Boston, which, he sa id, was the equal of any in the world. 

Hon Aram J . Pothier, Governor of Rhode Island, thought 
the development of railroad facilities essential in N ew England, 
and particularly to his own State. He referred to pending 
legislation in Rhode Island, and then spoke of the responsibility 
which railway companies owed the public to give good service. 
T hi s was especia lly true where territory has been developed by 
home-builders with the understanding that the railway system 
would provide adequate and comfortable means of reaching and 
returning from their employment. This was a right which the 
people would expect and exact. 

Hon. George H. Prouty, Governor of V ermont, said that the 
statistics given by Mr. Sullivan were a revelation to him. There 
were now 107 mi les of electric railway in Vermont, and he 
wished that there were more. He thought that the re was splen
did opportunity in Vermont for new electric railways, ce rtainly 
so far as right-o f-wa y was concerned. The State was ready to 
give just and reasonable charte r s, and had had no un fort unate 
experience with rail road companies. 

Hon. Bert M. Fernald, Governor of Maine, referred to the 
great opportunities in that State for railway and power develop
ment, and said that he thought a community of interest between 
steam and railroad companies was desirable. He hoped that the 
railway men would go to Maine and help develop the resources 
of that State. 

William A. Murphy, secretary to Governor Eben S. Draper, 
presented the concluding speech. He spoke of the unrest pre
vailirig throughout the country, owing to higher cost of living 
and other economical and political conditions. He did not con
sider this condition unfortunate, as it led to a study of causes 
and effects. 

---◄♦·-----

NEW JERSEY PUBLIC UTILITY COMMISSION LAW 

In signing the New Jersey Public Utility Commission bill on 
Marc h 24, Gove rnor Fort made a public statement in which he 
sa id: 

"As to the general features of the .bill and its probable value 
as a law to effectively and authoritatively regulate utiliti es com
panies, I have conferred very fully with Frank H. Sommers, 
the president of the R ailroad Commission. He deems the bill 
to contain many valuable features, and with ample authority to 
do effective work under it. My own study of its provisions has 
convinced me that it is in many respects an effective act. It 
ce rtainly is a long step in advance. If it did nothing else 
than give the commission power to inquire into and expose un
just exaction and to inhibit unjust discriminations as to rates 
and charges-which it clearly does-it would be unfortunate if 
it should fail of enactment . But it does go farther, in that it 
confers upon the utilities board, in the strongest language pos
sible, power to compel sa fe and adequate service by all utilities 
companie s. 

''Of course, there are serious omi3sions in the bi ll. It should 
contain a rate-making clause, giving the commission power to 
fix rates upon complaint by a municipal board or a given 
number of citizens. I have never favored a rate-making power 
on the initiative of the commission. I so stated when a candi
date before the people, but I do emphatically favor some rate
making power under reasonable terms which will assure the 
good faith of the demand upon the commission that rates be 
investigated and fixed. 

"The thing to do is to insist most vigorously that this bill is 
only accepted as a basis of additional regulative legislation, and 
to go steadily on educating the people by letting them see what 

can be done even under this law ; that they may appreciate of 
what great value a really effective public utilities law would be." 

A comparison of the Public Utility Commission law of New 
J ersey with the New York Public Service Commissions law 
has been made and is published in this issue. This shows that 
the New York law contains 50 octavo pages, while the pro
posed New Jersey law, with the present Railroad Commission 
law, of which it is an amendment, contains less than 15 oc
tavo pages. 

TEXT OF THE BILL. 

The New Jersey bill amending the law is, in full, as follows: 
"r. The title of the act to which this is a further amendment 

and supplement is hereby amended to read as follows: 'An act 
to create a Board of Public Utility Commissioners for the 
State of New Jersey, and to prescribe its powers and duties.' 

"2. The name of the board created by section one of the act 
to which this is a further amendment and supplement, and 
which is therein called the Board of Railroad Commissioners, 
is hereby changed to the Board of Public Utility Commission
ers. 

"3. The members of said board shall receive a compensation 
of $6,000 per annum. The secretary of said board shall re
ceive a salary to be fixed by said board, not exceeding $4,000 
per annum. The total expenses of the board, including salaries, 
shall not exceed $50,000 per annum. No employee of said board 
shall have any official relation with or hold any stock in any 
public utility as hereinafter defined, operating within the State 
of New Jersey. No member of said board shail sit or take 
any part in any proceedings concerning or with regard to any 
such public utility in which he holds any stock, bonds ·or other 
securities, nor shall any member of said board or employee 
thereof hold any office under the Government of the United 
States, or any other salaried office under the government of 
this State. 

"4. The jurisdiction of said board is hereby extended to and 
over all public utilities, which term is herein defined to include 
every railroad, express, street railway, traction, canal, subway, 
gas, electric light, heat and power, water, pipe line, sewer, 
telephone, t elegraph or other corporation, association or joint 
stock company, operating within the State of New Jersey for 
public use under privileges granted by the State or by any 
municipality thereof. 

"5. Said commission shall have general .supervision over all 
public utilities as herein defined, and shall have power, after 
hearing upon notice, by order in writing: 

" (a) To require every public utility as herein defined to com
ply with the laws of this State relating thereto, and to per
form the public duties imposed upon it thereby; 

"(b) To require every public utility, as herein defined, to 
furnish safe and adequate service; 

"(c) To require every public utility, as herein defined, to 
keep its books, records and accounts so as to afford an intelli
gent understanding of the conduct of its business, and to that 
end to require every such public utility of the same class to 
adopt a uniform system of accounting. 

" ( d) To direct any public utility, as herein defined, found to 
be granting rebates, or other unjust, unfair and unreasonable 
discriminations to immediately cease therefrom. 

"Said commission shall also have power to investigate any 
accident happening in connection with the operation of any 
public utility, as herein defined; to hear and examine com
plaints concerning rates charged by any such public utility, and 
to make such recommendations as it may see fit concerning 
accidents and rates. 

" In furtherance of the foregoing powers, said com_mission 
shall also have power to compel the attendance of witnesses 
and the production of papers, accounts and documents, to 
swear witnesses and issue subprenas, all in the manner pro
vided in the act to which this is an amendment and supple
ment. 

"6. No issuance, sale and delivery of its stock or of securi
ties authorized by it and maturing more than 12 months from 
the date thereof, hereafter made by any such public utility, as 
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herein defined and created by this State, shall be valid until 
approved by said board. It shall be the duty of said board to 
approve of any such proposed issuance, sale and delivery of 
stock or securities, maturing more than 12 months f rom the 
date thereof, upon being satisfied that said proposed issuance, 
sale and delivery is t o be made in accordance with the pro
visions of law relating the reto. No lease of its property, 
r ights and franchises by any such public utility, and no merge r 
or consolidation of its property, r ights and franchises by any 
such public utility with the property, rights and franchises o f 
any other such public utility shall be valid until apprO\·ed by 
said board. 

"7. All orders made by said commission pursuant to th is 
act shall be en fo rceable in the manner provided in the act to 
which this is a fur ther amendment and supplement, and the 
right of appeal from al! o rders of said commission is hereby 
conferred upon every public util ity, as herein defined, t o be 
exercised in the manner now provided in said act. 

"8. N o privileges or franchise hereafter g ranted to any publ ic 
utility, as herein defined, by any local, municipal or county gov-

ern ing body shall be valid until approved by said board, when
ever it shall , afte r due hearing, determine that such pr ivilege 
or franchise is necessary and proper fo r the public conven
ience. 

"9. A ny public util ity, as herein defined, may appeal to said 
board from any orde r or regulation made under exist ing law 
by any local, munioipal or county governing; body, and said 
board is hereby given jurisdiction to hear said appeal and to 
determine the matter in question on the merits, and mak e such 
o rder in the premises as may seem just and reasonable; and 
no such public ut ility, as herein defined, shal! hereafter give, 
grant or bestow upon any local, municipal or country official 
any d iscrimination, gratuity or fr ee service what 3oever, but 
nothing herein contained shall prev ent the free transportat ion 
of uniformed public officers while engaged in the performance 
of their public du t ies. 

"ro: Nothing in this act shall be held to modify or repeal 
any of the provisions of the act to which this is an amendment 
and supplement , except in so far as such provisions are incon
sistent with thi 3 act." 

CO~IPARISO N OF I M P O RTANT PROVISIONS OF NEW YORK AND NEW J E R SEY COMl\IISSIOI\' LA\YS 

New York P ublic Service Commissions Law 
GENERAL 

NUMBER OF COMMISSIOI\' S 

New Jersey P11b/ic Utility Co111111issio11 Law 

1. P rovides two comm1ss1ons, on e for N ew York City, the other for the 
remainder of the State. (Art . I, Sect. 3.) 

1. P rov ides one commission . (P. U. Sect. 2.) 

MEMBE R S 
2. Each commission t o consi st of five members with appointments by 

Governor; term of offi ce five years. (Art. I , Sect. 4.) 
2 . Com miss ion to consist of t hree present Railroad Commi ssioners wi th 

a ppoin tm ent by Govern or ; t erm of offi ce six years. (R. R. Sect. 1.) 

JU RI SD I CT IO N 
3. Jurisdiction extend s over: 

I. Railroads. 
2. Street r ailroads. 
3. Common car ri ers, includin g railroads, street railroads, express, 

car, sleeping car , freight and freigh t line companies. 
4. Gas companies. 
5. E lect ric light, heat and power companies. 
6. Rapid t rans it railways in New Y ork City. (A r t. I, Sect. 5.) 

3. J ur isdict ion ex tends over all pu bli c utilities, including: 
1 •• Rail road. 
2 . Ex press. 
3. St reet rail way. 

4. Traction. 
5. Ca nal. 
6. S ubway. 
7. Gas. 
8. Pipe line. 
9 . E lectric light, heat a nd power. 

10. 'vVate r. 
1 1. Sewer. 
12. T elephone. 
13. Telegraph. 
14. Or oth er compa ny opera ting with in the State for public use. 

Cf. U. 5ecl. .J .) 

COUNSE L 
4. E ach commission shall appoint a counsel with assistant atto rneys, 

counsellors-at-law, stenographers and process servers. (Art. I, Sect. 6. ) 
4. T he Attorn ey-General shall be the adviser and legal counsel of th ~ 

Board . . (R. R. Sect. 8.) 

E MPLOYEES 
5. E ach comm1ss10n shall appoint a secreta r y and such officers, clerks, 

inspectors,t,experts and empl oyees as it may deem necessary. (Art. I, 
Sects. 7, 8. ) 

5. The comm1 ss1on shall appoin t a secretary, two inspectors, and suc h, 
other clerical and expert help as may be n ecessary. ( R. R. Sect. 2.) 

O F FICES 
6. Offices shall be in New York City an d in Albany, in rooms desig

nated by trustees o f public buil din gs. (A rt . I , Sect. 10.) 
6. Office shall be in the S tate House in Trenton. (R. R. Sect. 2.) 

SAL.\ IU ES AND E XPE N DITUR ES 
7. Annual salaries of each commiss ioner $15,000, and of secretary 

$6,000. No limit to amount of expenditure. (Art. I , Sects. 13, 14.) 
7. A nnual salaries of eac h comm1ss10ner $6,000, and of secretar 

$1_,000. Total annt1 al expen ditur es of board shall not exceed $50,00, 
( P . U . Sect. 3. ) 

ANNUAL R E PORT 
8. Each comm1ss10n shall make an annual reoprt to th e Legislature. 

(Art. I, Sect. 16.) 
8. The com mission shall report annually to th e Governor and Leg ie 

/a ture. ( R. R. Sect. 8.) 

LEGAL, P RO CEDURE. 
9. Provisions regarding attendance of witnesses, practice before the 9. Details as to a ttendance of witnesses, production oi papers, court 

commission s, court proceedings, preferences, service an d e ffect of orders proceed ings, precedences , enforceme nt of orders, right of appea l and 
and action to recover penalti es are fully set forth. (Art. I , Sec ts, 19, nct ion to recover penalt ies arc set for t h. (R. R. Sects. 6, 8, 9; P. U. 
20, 21, 22, 23, 24.) Sect. 5, 7. ) 

RA I LROADS , STR E E T RA I LROA D S AND C O M M ON CARRIERS 

SEl{VICE AND FACILI TIES 

10. Every com111011 carrier shall furnish sa fe and adcqua tv, just and 
reasonaLl c service and faci liti es, a11d the commiss ion shail d etermine 
just, reasonable, sa fe, adequa te and proper regu lations, practices, equ ip
ment, appliances an d se rvice, and fix same Ly order. The commiss ion 
may order common carriers to make repairs, improvements, changes 
a nd additions, in order to promote security or convenience of public or 
employees, or t o secure adequate service or facilities. The commission 
may order changes in time sc hedules an d additional cars and trains. 
(Art. II, Sect. 26; Art. II I , Sect. 49, 50, 51.) General provisions out
lined as to railroads an d common carriers regarding switch and side 
track connections, publication c,f tariff sc hcclulcs, issuance of passes, con-
11ecting lin es di stribu ti on o f cars, liability for damage in genl."ral accord• 
ance with d,c lntc r:1,a tc Commerce Commission act. Eaeh co,n mi ssion 
hhall have ge neral supervision over all common carr ie rs as t o adequacy, 
security and accommodations of service, and also with resp,·ct to thei r 
cc,mpliance wi th the l:i w, the orders of the commission and th ... ir charter 
requiremen ts. (Art . II , Sects. 27, 28, 29, y, , 33. 35, 27, .1x. 39, 40; 
Ar t. II I , Sects. 45, 49.) 

1 o. The commission sha ll have general su _µ <:rv1s10n over all public 
u ti lities, and s hall have power after hearin g upon notic e, by order 
in writmg, (a) T o require eve ry public ut il ity to comply with the laws 
o f the sta te relatin i,; th er eto, to perfo rm t he public duties im posed upon 
it thereby, to f11 rt1 1'h safe a nd adeq ua te service, and cease from grant· 
in g unjm,t, unfair, an d unreasonabl e di scrimin ations. (P. U. Seel. 5.) 
Th e commiss io11 ~hall hear :111d examin e co n1 plai11ts touching rai l roa,l 
ser vice, car service, tc rmin:11 faci lit ies{ swi tc h conn ect ions, conn ec tin g 
lines, c hanges of statio ns, abolit ion o grade cross i11 gs, and a ll ot her 
matters o f ra ilroad opcr:1tion, an d make reco mmendations lo :1 11 y railro:,d 
company as to improvcm,•nt of service, e tc. T lw com111ission m ay order 
ra il road companies to f u rnish prorcr and adequate tran sportation facil
ities_ and statio11s. _N_o p ub lic utility s hall give any gratuity or free 
se rvice to any mm11c1pal or coun ty official. ( I{. H. Sect. 8; H. R. 
:\111,·tHI. Sects. 1, 2, 3, 5 ; I'. U . Sert. 9.) 



628 ELECT RIC RAILWAY JOURNAL. [VoL. XXXV. No. 14. 

New York P ublic Service Commissions Law 
RATES 

New Jersey Public Utility Commission Law 

11. A ll charges by a common carrier shall be just and reasonable, and 
not more than allowed by law or by order of the commission. E.'very 
unj ust and unreason able charge, unjust d i&crimination or unreasonable 
p reference is prohibited. T he commission may determine just and 
reasonable maximum rates and fix them by order. (Art. II, Sects. 26, 
.31, 32, 34, 35, 36; A rt. III, Sect. 49.) 

11 . The commission shall have power: (a) To di rect any public u tility 
to cease from granting rebates or other unj ust, unfair and un reasonable 
di sc riminatiom. (h) To hear an d examine complain ts and make recom
mendati ons concerning rates ; and, (c) To r equire compliance with the 
laws. (P. U. Sect. 5.) 

ACCOUNTING 
12. Each comm1sst0n may examine all books and records of common 

carriers and may r equire copies to be filed with it. Each commission 
shall prescribe the form of the annual report to be made by common 
carriers under provi&ions similar to the Interstate Commerce Commis
sion, and also system of accounts, records and memoranda. (Art. III , 
Sects. 45, 46, 52.) 

12. The commission shall have power to require every public utility 
to keep its books, records and accounts so as to afford an intelligent 
understanding of the conduct of its busines&, and to t hat end to require 
every public utility of th e same class to adopt a un iform system of 
accountin g. (P. U. Sect. 5; also R. R. Amend. Sect. 4.) 

R ECOMMEN DATIONS TO LEGISLATURE 
13. Either commission may when requested by Governor or Legislature 

-conduct hearings and make recommendations regarding changes in the 
rai lroad law. (Art. III, Sect. 45.) 

13. The commission shall make such recommendations to the Legislatu re 
as it may from time to time deem proper. (R. R. Sect. 8.) 

ACCIDENTS 
14. Common carriers required to notify commission immediately of acci

dents and commission &hall i·nvestigate cause. (Act III, Sect. 47.) 
14. Every public utility shall keep its r ecords so as to afford an intelli

gent understanding of the conduct of its business. The commission shall 
have power to inv estigate any accidents of any public utility and to make 
recommendations concernin g accidents. Every railroad shall give imme
diate notice to the commission whenever an accident occurs on its line, 
and the commission may investigate it. (P. U. Sect. 5; R. R. Sect. 7.) 

FRANCHISES AND PRIVILEGES 
15. Without the apprnval of the comm1ss1on n o common carrier shall 15. No privilege or franchise shall be valid until approved by the com-

exercise any franchise. The commission shall have power to grant such mission, whenever it shall a fter due hearing determine that such privilege 
approval when it shall determine such franchise or privilege is necessary or franchise is necessary an<l proper for the public convenience. (P. U. 
or convenient for the public service. (Art. III , Sect. 53 .) Sect. 8.) 

LEA SE S, l\IERGERS AND SALE OF SECURITIES. 
16. Any assignment, transfer, lease or contract, a ffe cting any railroad 

or stree t railroad franchise shall not be valid unless approved by the com
mission. No corporation shall purchase stock of a domestic railroad or 
street railroad company without the consent of the commission. All 
issues by common carriers of stock or indebte dness payable at periods of 
more than 12 months shall be subject to approval by the commi ssion 
provided. The commissio n shall have no power to authorize the capit ali za 
tion of franchise s ; the capital stock of a merged corporation shall not 
exceed the sum of the stocks of the corporations so consolidated, and 
contracts and leases shall not be capitalized. (Art. III, Sects. 54, 55 .) 

16. No sale by any public utility of its stock or securities, maturi ng 
more than 12 months from date, ,hall be valid until approved by the com
mission, which before granting such approval shall be satisfied tha t the 
sale is made in accordance with th e law (see laws of 1907-08 against 
stock wa tering). No le ase or merger of its property, r ights and franchises 
by any public utility shall be valid until approved by the commission. 
(P. U. Sect. 6.) 

PENALTIES 
17. Any common carri er violating this act or disobeying a n order of 

t he commi ssion shall forfei t not to exceed $5,000 for each offense ; every 
violation of every day's continuance thereof shall be a separate offense. 
Every officer or agent of such common carrier abetting such violation shall 
be guilty of a misdemeanor. The commission may apply for mandamu s or 
injunction. The penalty for corporations other than common carriers 
shall not exceed $1,000 for each offense. (Art. III, Sects. 56 , 57, 58.) 

17. In default of compliance with an order of the commission , the public 
uti lity shall be subj ect to a penalty not exceeding $100 per day. By court 
proceedings, witnesses can be compelled to attend, testi fy and produce 
books and papers, under a jail penalty of not exceeding 90 days. (R. R. 
Sects. 6, 8; P. U. Sect 7.) 

INTERSTATE TRAFFIC 
18. Either commission may investigate interstate traffic on railroads 

with in the State and may report to the Interstate Commerce Commission 
violations of the Interstate Commerce Law. (Art. III, Sect. 60.) 

18. The commission shall, on request, make report to the· Interstate 
Commerce Commission. (R. R. Sect. 8.) 

GAS AN D ELECTR I C CORPORATIONS 

SUPERVISION 

19. Each comm1 ss1on shall have gene ra l supervision over gas and elec
tric corporations. (Art. IV, Sect. 66.) 

19. See No. IO above as to general supervision over all public utilities. 

SERVICE 
20. The commission shall investigate the quality of gas supplied, the 

methods of manufacture, supply and transmission of gas or electricity, 
and have power to order such improvements as will promote the public 
interest, preserve the public health ar.d protect those using or manufactur· 
ing; also to fix standard of gas illumination and pressure, and to prescribe 
methods of regulation of electricity supply and efficier:cy of incandescent 
lamps. (Art. IV, Sect. 66.) 

20. See No. IO above as to r equiring every public utility to furnish safe 
and adequate service. 

ACCOUNTING 
21. The commission may prescribe uniform methods of accounts, require 

annual reports and examine the books, property or affairs of gas and 
electric corporations. (Art. IV, Se ct . 66.) 

21. See No. 12 above as to eve~y public u ti lity of the same class adopt
ing a uniform system of accounting. 

MUNICIPAL GAS AND ELECTRIC CORPO RAT IONS 
22. Each municipality operating gas or electricity supply shall make an 

annual report to the commission and otherwise be under its supervision. 
( Art. IV, Sect. 66.) 

22. The ju risd iction of the commission extends to every other cor
poration or association operating for public · use under privileges granted 
by the State. (P. U . Sect. 4.) 

INSPECTION OF METERS 
23. Each commis&ion shall appoint inspectors of gas and electric meters. 

If meters are not correct within certain percentages, t he cost of test 
shall be paid by the corporation, otherwise by the consumer requesting 
the test. (Art. IV, Sect. 67.) 

23. See No. 5 above as to additional exl?ert help and No. 10 above 
as to adequate ser vice and unfair d iscrimination. 

FRANCHISES 
24. Without the commission's approval, no gas or electrical corpora- 24. See No. 15 above as to approval of franchises by the commission. 

tion shall exercise any franchise, nor shall a n y municipali ty operate any 
public supply of gas or electricity. (Art. IV, Sect. 68.) 

LEASES, MERGERS AND SAL E OF S ECURITIES 
25. Same provision& for gas or electrical corporations as for railroads 25. See No. 16 above. 

or street railroads; see No. 16 above. (Art. I V, Sects. 69, 70.) 

COMPLAI NTS 
26. Investigations of service and r ates shall be made upon complaint 

in writing of the mayor of a city, t rustees of vi llage, town board of town 
or of no t less than from 25 to 100 customers. After hearing, the com
mission may within lawful limits fix the maximum price to be charged , 
a nd may order improvements in service. (Art. IV, Sects. 71, 72.) 

26. The comm1ss1on has power to prevent discrimination, to hear and 
examine complaints and make recommendations concerning rates, and to 
require compliance with the laws of the State. (P. U. Sect. 5.) 

P E N ALTIES 
n- Same provisions as in No. 17 above. (Art. I V, Sects. 73, 74.) 
Note.-Above references are to t he P ublic S ervice Commissions Law of 

State of New York, Chap. 4 29, Laws of 1907. 

27. No. 17 above applies to every public utility. 
Note.-In above " R. R." refers to the Railroad Commission, Act 

Chap. 1q7, L aws of 190 7, and to its amendment by Chap. 169, Laws of 
1909; "R. R. Amend." refers to Amendments by Chap. 189, Law& of 
1909, and "P. U." to the proposed Public Utihty amendment by bill 
just passed by the N. J. Legislature. 
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LATHE ATTACHMENT FOR BORING AND FACING 
ARMATURE BEARINGS 

Many electric railway shops do not realize how much the 
life of an armature bearing can be lengthened if it is properly 
faced and bored when first placed in service after babbitting. 
Generally the bearings are put into the lathe for centering and 

of course, can be carried out for other sizes. As the drawing 
is so complete it is not necessary to explain every detail, but a 
little advice on a few points may not be out of place. Piece No. 
4 must be fitted after the rest is assembled and the thickness will 
have to be planed until the threads will come in position to set 
the jaws in the correct center. To do this right it is best to 
take a 3-in. or 4-in. truing shaft, place 1t between the centers 

8 

Assembly and Details of Lathe Attachment for Facing and Boring Bearings 

lining-up by hand with a piece of chalk. This method not only 
requires the services of a good machinist, but also at least half
an-hour's time. With the attachment shown, however, the 
same work can be done with absolute accuracy• in no more than 
four minutes. 

The accompanying detail and assembly drawing shows the ap
paratus with dimensions to fit an 18-in. lathe. The same idea, 

of the lathe and set the jaws against it. This will show how 
much must be planed off from piece No. 4. The T-bolts fit 
into the grooves on the carriage slide of the lathe. Besides 
these screws, there should be one ¼-in. dowel pin on each sl ide 
to get the apparatus in line on the lathe. The dowel pins 
shonl<l be fastened to the jaw sl ide No. 8 and the holes to re
cci\'c them should be drilled in the slide on the lathe. No. 10 
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is the boring tool, which fits the chuck threads on the lathe 
spindle. 

A NEW SAND BOX 

T he process of boring is carried out as follows: Adjust the 
bea ring with the large end toward the left or spindle on the 
lathe and fasten with the hand wheel. T his will instantly bring 
the bearing in line and in center. Then se t the tool at the end 
o f the boring bar fo r a rough cut about 1/r6 in. less than the 
fi nal cut. Set the feed in the carriage and run the tool through 
fro m left to r ight. ·when through, stop the feed and nm the 
car ri age by hand over to the right until the facing tool strikes 
the bearing. Then press gently and the tool will cut the babbitt 
in thin r ibbons from the bearing until the desired size is ob
ta ined. Then set the tool at the end of the boring bar to the 
exact size, set the reverse feed and run through from right to 
left. When through, adjust the ca rriage by hand so that the 
boring tool will take off the edge. T his completes the bearing. 
The device has been in use in the repai r shop o f a Southern 
railway for a year and is not patented. 

E. A. Longmire, master mechanic of the Norfolk & Ports
mouth Traction Company, Norfolk, Va., has recently patented 
a sand box which is now in regular operation on the cars of 
the company named. As shown in the accompanying drawing, 
the box is designed for operation either by the platform pedal 
or by air from the motorman's valve. Simultaneous operation 
by foot and air is recommended only in emergencies. The box 

COST OF MAINTENANCE IN MASSACHUSETTS 

Sand Box Used in Norfolk, Va. 
In view of the general interest in the subject of maintenance 

cost, the following figures deduced from the r eport of the 
~Iassachusetts Railroad Commission fo r 1908 are presented 
through the courte3y of the Boston & Northern Street Railway 
Com pany. They show the cost of maintenance of car bodies, 
electrical anc.1 mi sce llaneous equipment of a ll l\Iassachu~etts 
street rai lways fo r the year en ding Sept. 30, 1908: 

is supplied with an air-trap attachment as well as a conical 
valve with a fork. The latter extends up into the hopper to 
break up the sand should the latter become packed. It will be 
noted that this valve has a small flexibl e sha ft made o f a coil 
sp ring which works up and down in a hose, thereby insuring a 
fr ee passage and th e elimination of obstructions. 

Name of Company. 
Amesbury & Hampton S t reet Railway Company .................. . .......... . 
A th ol & Orange Street R ai lway Company .....................•...••......... 
Berkshire S treet Railway Company ....................................... .. . 
Blue Hill Street Railway Com pany ..•...........................•....... ... 
Boston Elevated Railway Company ....•..................................... 
Boston & Northern Street Ra il way Company ....•...................... .• .... 
Boston & VVorcester Street Railway Company .......•........................ 
Bristol & Norfolk Street R ailway Company ......................... ...... .. • . 
Brockton & Plymouth Street Rai lway Company........ . . . . . . . . . . . . . . .... • • . 
Citizens'. Electric Street Rail":' ay Company .................................. . 
Connecticut Valley Street Ratlway Company ......................... . ...... . 
Concord, Maynard & Hudson Street R ai lway Company............ . ...... • • • • 
Conway Electric Stre et Railway Company ........•• ...................... •••• 
Dartmouth & vVestport Street Railway Company ......•....................... 
Dedham & Franklin Street Railway Company ................................ . 
East Taunton Street Rail way Company. . . . . . . . . . . . . . . . . ................... . 
Fitchburg & Leominster Street Railway Company ...•....................... • • 
Gardner! West & Fitchburg Strec,t Railway Compan y •.................... ••• • 
Haverht I & Amesbury Street R a tl way Company . ...•..................... • • • • 
Haverhill & Plaistow Stree t Railway Company ............................... . 
Haverhill & Southern New Hampshire Street Railway Company ............ • • • • 
Holyoke Street R ailway Company ........................ . ................ . 
Interstate Consolidated Street R ailway Company ...................••......... 
Lawrence & Methuen Street Railway Compan y ..........................•. •• .. 
Lexington & Boston Street Railway Company ............................ • . • • 
Linwood Street Ha il way Company ............................ ........... .. . 
Lowell, Acton & M aynard Street R ail way Company ......................• • • • • 
Lowell & Fitchburg Street Railway Company ................... .........•. ... 
Lowell & Pelham Street R ailway Company .................................. . 
Marlborough & W estborough Street R ai lway Company ..................... .. . 
Medfield & M edway Street Railway Company...... ... . ................... • • 
Middlesex & Boston Street R ai lway Company .......•............ ......... • • • • 
Mi l ford, Attleboro & Vv' oon socket. ........................................ .. . 
Milford & Uxbridge Street Railway Company ............................ • • • • 
Nahant & Lynn Street Railway Company......... . ......•................ .. 
Natick & Cochituate Street Rai lway Co mpany ...............•......•.••.... .. 
New Bedford & Onset Street Railway Company .....•.............•..•..... .. 
Newton Street R ai lway Company .•..............................•.......•.. .. 
Newton & B oston Street Railway Company ...................•............ . 
Norfolk & Bri s tol Stree t Railway Company........................... . ... .. . 
Northampton Street Rai l way Company .............................. ..... . .. . 
Norton & Taunton Street Rail way Company .. ,., .....•. , .................. . . 
Norwood. Canton & Sharon Street Railway Company ....................... .. . 
Oak Bluff Stree t Rail way Company. . . . .... • . .. ............................ • 
Old Colony Street Railway Compan y .... . .... .. ............................ . 
Pittsfield Electric Street Rail way Company ................................. . . 
Plymouth & Sandwich St ree t Railway Company ............................. . 
Providence & Fall River Street Railway Company ........................... . 
Shelbourne Falls & Colrain Street I<.ailway . . ......................... .•• • • • • 
Springfield Street R ailway Company..... . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .. . 
Taunton & Pawtucket Street Railway Company .............................. . 
Templeton Stree t Railway Company ..... .. .....•........•.. ............. .... 
Union Street R ai lway Company........ . . • . • . . . . . . . . . . . . . . . . . . . . . . . . .... .. . 
Uxbridge & Blackst on e Street R a il way Compan y .......................... .. . 
Ware & Brookfield Street Railway Company ... .. ................... ..... ... . 
Warren, Brookfield & Spencer Street R ail way .. ...... ....................... . 
Westborough & Hopkinton Street Railway Company ......................... . 
Western Massac husetts Street Railway Comp any ........•........ ........ .... 
Worcester & Blackstone Valley .. ... .... ; . . •· .....•.............. ......... ... 
Worcester Consolidated Street R ailway Company .•.......................•.•. 
Worcest er & H olden Street R ai lway Com oany.; ...........•....... . .......... 
Worcest er & Southbridge Street Railway Company ........................... . 

1900-
Boston & Northern Street R ailway Company ....••...•....................... 
Old Colony Street Ra il way Compan y . ......................•............... 

Cost o f 
:'II aintenanc e. 

$2, 662.50 
4,0 18.27 

46,423.04 
12,555.86 

1, 12 1,031.08 
361,784.83 

54,931.15 
1,673.06 

I 1.670.72 
7,420.56 
9,089.38 
2,801.02 
r,379.16 

13,067.26 
3,195.51 
2,467. 30 

12 ,6 50. 33 
3,301.74 

14,509.86 
r.293.40 
5,5 19.46 

43,626. 70 

8,456.18 
2 1,056.58 

I ,526.25 

6,798 .67 
I ,683.72 
5,254.42 
1.547.88 
4,858.98 

12.234.61 
8,958. 70 

786.26 
7,477.48 
7,006.55 

20,219.08 
7,078.88 
6.r 15.47 

14,735.70 
6.5 71.45 

721.20 
742.85 

222, 198.91 
29,689.79 

696.90 
l r ,902.27 

I ,083.65 
I 22.968.28 

6,253.17 
5,82 r.64 

30,436.29 
2,688.89 
4 ,2 79.73 
2,466. I 7 

953.93 
5, 169.91 
6,701. 36 

143,064.97 
4,559.98 

20,162. 30 

427,501.53 
228,367.43 

Car Mileage. 
139,000 
' 47, 147 

1, 712,835 
375,973 

51,625,143 
I 7,22 1,440 

r,842 ,946 
65,665 

467,072 
340,744 
790,937 
237,531 

26,292 
492,131 
132,844 
149,723 
985,706 
253,412 
531,341 
64,400 

243, 700 
1,961,346 

605,332 
369,900 
708,217 
47,213 
43,175 

245,468 
76,000 

199,868 
151,072 
370,947 
430,403 
697,470 
I 15,684 
491,598 
439,435 

1, 538,841 
308,909 
453,306 
803,369 
371,834 
68,447 
23,584 

I 0,090,027 
889,926 

47,612 
245 ,2 32 

56,239 
5,649,401 

264,756 
236,130 

1,730,441 
315,389 
158,199 
321,337 

79,480 
857,777 
362,584 

5,909,II 7 
185,419 

1.215,523 

17.491,555 
ro ,209,504 

Avg. Cost 
Avg. Cost Per Car 

No. of Cars. Per Ca r. Mile, Cen ts. 
II $242.04 I.92 
13 309.10 2.73 
65 714.20 2.71 
27 465.03 3.34 

3,464 323.62 2.17 
1,177 307.38 2.I0 

77 713.39 2.98 
5 334.61 2.55 

25 466.82 2.49 
26 285.40 2.17 
39 233.06 r. 14 
16 175.06 1.18 

3 459.72 5.24 
24 544•47 2.65 

8 399.44 2.40 
7 352.47 r.65 

53 238.68 r.28 
12 157.22 1.30 
44 329.77 2.73 

II 501.77 2.26 
127 343.51 2.22 

12 704.68 2.28 
6r 345.19 2.97 

4 381.56 3.23 

8 849.86 2.77 
9 187.08 2.21 

II 477.67 2.63 
5 309.57 I.02 

13 373.76 I.J I 

21 582.60 2.84 
45 199.08 r.28 
14 56.16 o.68 
39 r9r.20 1.52 
29 241.60 1.59 

143 141.39 r.31 
17 416.40 2.29 
12 509.62 1.35 
44 334.90 1.83 
IS 365.08 r. 77 
7 103.21 1.05 
5 148.57 3. 15 

728 305. 21 2.22 
37 802 .42 3.34 

4 174.22 1.4 6 
19 621.1 7 4.85 
4 270.9 1 1.92 

284 432.98 2. 17 
IS 416.87 2.36 
rs 388.II 2.46 

140 217.40 r. 75 
5 537.77 0.85 

12 356.64 2.70 
17 145.07 0.77 

. "c;. 6~ 37 139.72 
18 372.29 I .85 

343 417.09 2.42 , 
7 651.42 2.45 

63 320.03 r.65 

r,165 367.03 2.44 
713 32,0.29 2.24 

------------------'---- ------------
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TURN-OUT SELECTOR MECHANISM FOR ELECTRIC 
RAIL WAY DISPATCHING 

The Stromberg-Carlson Telephone Manufactur ing Company, 
Rochester, N. Y., which is well known to electric railways 
through its telephone dispatching system, recently has added to 
this line the interesting dispatcher 's selector mechanism de
scribed in the following paragraphs. 

The master selector is at the train dispatcher's office arranged 
so that the dispatcher can operate it conveniently without rising 
from hi s chair. This master selector has a d ial upon which is 
shown the number of each turn-out on the division and im
mediately under these numbers are holes fo r inserting a re
movable plug when selecting and operating a signal. A selec
tor ve ry similar in appearance to the maste r is located at each 
turn-out in a booth. This selector, when aided by a semaphore 
trip, operates the semaphore from the "clear" to the "stop" 
position at the will of the dispatcher. There is a lso a tape 
recorder on the t rain dispatcher's desk which is operated by 
impulses created by an individual station when the semaphore 
at that particular point has gravitated to " full danger." To 
illustrate, when semaphore No. S is set to "danger" by the dis
patcher, the semaphore at station No. S automatically releases 
the mechanism at station No. 5. This causes five impulses to 
go forth on the line. These are immediately recorded as 
five perforations on the dispatcher's tape. In the same way, 
station No. 6, when operated, would generate six impulses on 
the line. The mechanism which controls this "answer-back" is 

MASTtR 
Stl(CTOR 

SELE CTING 
K[Y 

LINE. 

TO l 
SEMAPHORE f 

:, 

pletes the circuit for operating the trip mechanism. T he move
ment of the trip releases the semaphore, cuts the trip from the 
circuit and also closes the circuit which permits the answer
back mechanism to send back the tell-tale impulses for the di s
patcher's tape. This occurs because the semaphore upon reach
ing the full danger point has automatically set the answer-back 
mechanism in operation. The moving disk of each clock also i~ 
restored to the starting position, leaving every selector ready 
for further operation. 

Aside from the apparatus described, with which 30 to 40 sig
nals can be operated straight away selectively, there is required 
only one bare iron line wire and a source of power. 

Th e power fo r the battery is generally obtained from the 
trolley circuit at the dispatcher's office. There are no local 
batteries along the line. Only a smal! voltage is required for the 
operation of the selectors, and this is used only momentarily 
while actually operating a signal. 

The value of this apparatus may be better under3tood by as
suming an operating case. For instance, a dispatcher wishing 
to give two crews orders to meet at a certain turn-out would 
set the signal to "stop" position at that point. His answer-back 
at once would be automatically thrown upon the wire at the 
distant station and automatically recorded on the dispatcher's 
tape register. He would then set the semaphore to "danger" 
at other selected points to get in touch with the two respective 
crews and give them orders to meet at the selected point, where, 
as a preliminary move, he had set th e signal to danger to en
force obedience to the orders which he issued later. The firs t 

TO 9, 
5(MJ\PHORE 

SELECTOR 

i. 1~;;~~-::.r 

LI NE: 

Apparatus for Selector Dispatching System 

not released to operate unti l the semaphore acti1ally has been 
set to the fnll ".,top" position. The answer-back device is 
mounted in the same case with the trip mechanism. 

To set a signal against a car at some point on the line, the 
dispatcher throws a controlling switch to the battery. Th is 
starts the beating of the mechanisms with all clocks in the same 
relative position. The effect of this battery current is to en
ergize a magnetic coil, which causes an armature to pull up 
and release the driving wheels of the clock mov ements at each 
of the stations. The wheels in all of the stations a re rotated at 
the start ing position by suspended weights. The dispatcher then 
inserts the plug in the dial hole of the ma3ter device corre
sponding to the sta tion fo r which the danger signal is to be set. 

' Then he throws to the firing position the controlling switch 
previously mentioned. 

When the switch is thus thrown the battery cmrent through 
the line is broken. Consequently, the magnets in the selectors 
release their a rmat11res so that the friction wheel comes into 
contact with the moving wheels or disks. As all the clock 
movements are in operation, the contact-carrying disks con
tinue to move together and pass over the contacts for the vari
ous station s in their order until the master selector touches the 
plug which had been inserted in th e dial hole corresponding to 
the desired station. As soon as this contact with the plug is 
established, the corresponding local station selector moves the 
contact-carrying disk into contact with the springs and com-

crew of the two arr iving at the meeti ng point, find ing the signal 
set against them communicate by telephone with th e di spatcher 
and are reminded of the order to wait for the other car. They 
are also instructed to restore the signal to "clear" to a ,·oid any 
delay to the other car. The purpose of the signal is served. 
of course, when the first crew has been checked. 

Mishaps can almost invariably be traced to the um1s11;tl meet
ing points which a disarranged schedule had made necessary 
and which are repeatedly overrun by the crews. The object 
of the dispatcher's signals described is to rein force the dis 
patcher's orders at such points, as well as to provide a means 
whereby the dispatcher can establish immediate telephonic com
munication between himself and any crew at any t11rn -011t. 

----♦·•----

The report o f the directors of the Costa Rica Electric Light 
& Traction Company, London, England, for the year ended 
J u11c 30, r909, shows that the net earn ings in Costa Rica 
amounted to £r3.938, as compared with £r4,402 in the previous 
year. The decrease in profits was due to the heavy repairs re
quired to the ro lling stock, some of the cars having been re
built. The Guadal11pe ex tension was inaugurated hy the Presi
dent o f Costa Rica on Oct. 12, 1908, and the lin e is prnvi11g a 
valuable addition. The auditors of the report point out that no 

provision has Leen made for depreciation. The company also 
has received a concess ion for a 3000-kw hydrockctric plant ;..t 
El Brazil. 
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AUTO MA TIC TIME PUNCH FOR TRANSFERS 
A new system for the control of transfers has been recently 

perfected by the Transfer I ssuing Machine Company, of Bos
ton, Mass. This device, known as the Smith punch, takes the 
place of the ordinary punch used by street railway conductors. 
The use of this punch enables conductors with only one opera
tion to indicate upon the transfer the month, date, time of day, 
number of punch and destination of passenger. It is, therefore, 
a large time saver, as a conductor is now frequently obliged to 
punch a transfer from two to five or more times to accom
plish the same result. The t ime saving, however, is only one of 
the minor gains made by the use of the punch. The date and 
time are stamped on th e transfer automatically so that tran s
fers cannot be timed or dated ahead of the time of actual issue. 
Thus it tends to prevent the misuse of the tran sfers. 

The punch also places upon the transfer the time beyond that 
of actual issue within which the trans fer may be used by the 

Sample Transfer Stamped with Time Punch 

passenger. T hi s time limit being automatically placed upon 
the trans fer enables the receiving conductor to see at a glance 
whether the transfer is being used within the time limit or not, 
and as the time limit is placed by machine the receiving conduc
tor can with safety decline to receive a transfer beyond the 
limit indicated upon it. This places a positive check upon 
the passenger and makes the time-limit feature of a transfer of 
real value. It thus effectually prevents the use of a transfer 
as a stop-over ticket. 

The illustrations show the method of printing upon the trans
fer the various indications mentioned above. The r eceiving 
conductor also cancels the transfers received and in so doing 
prin ts upon the transfer the time of receipt, thus compelling 
him to make a record of the actual time at which he receives 
the transfer, and forcing him to regard the time limit. The 
transfer, therefore bears upon it a complete history of its use, 

Automatic Transfer Time Punch 

both by the issuing conductor, the passenger using the trans
fer and the receiving conductor. The checking up of trans
fers is, therefore, very easy and rapid. 

The punch contains a strong, reliable time mechanism and 
dating wheels so arranged that they can be easily changed in the 
office from day to day. The indications made by the punch 
cannot be changed except by an authorized person, as the oper-

atmg mechanism is sealed after being wound for the day. 
The illustration of a hypothetical transfer, under thi., system, 

shows it was issued from J Park Line to Beacon by Punch oo on 
March IO at IO: 15 a. 111., and that it is good for 45 minutes 
beyond that time, or until II a. m. The second impression gives 
the number of the punch carried by the receiving conductor, 
the time at which the transfer was received and that the trans
fer was rei:e ived within the proper time limit. The same punch 
is used both in issuing and receiving th e transfers. Each con
ductor carries but one punch. This punch can be used as an 
ordinary punch also if desired. 

---••♦•----

EXPANSION BORING BAR 
The expansion boring bar shown in the accompanying cut 

is made for steel and cast-iron wheels by the Buck Boring Bar 
Company, Huntington, W. Va. It is stated that this expansion 
borer will complete the boring of a steel wheel in five minutes 

and a cast-iron wheel in less time. The principal 
feature of the bar is embodied in its four cutters, 
each of which has separate expansion. Each cutter 
is adjusted so as to divide into four parts the metal 
to be bored out. This makes the work easier for 
the cutters, gives longer Ii fe to the cutting edge and 
results in securing a standard size hole. The bar 
has a water attachment which supplies a small stream 
direct to the point of the cutting tools, thereby keep
ing the cutters cool and allowing the machine to be 
run at high speed. As the water is applied through 
the bar, ther e is no piping around the machine to 
encumber the operator. It has been found that 

with thi s bar one set of tool-steel cutters can bore 2000 steel 
wheels. 

\Vhile the bar was designed for speed in 
tak ing two operations, the roughing cut and 
finishing cut separately, it will bore in one op
eration all that a boring mill can pull. It is 
being operated in this way. To take two op
erations with the bar, the finishing cutters are 
removed and, after taking the roughing cut, 
a re replaced to take the finishing cut. It is 
asse rted that this can be done in one-half the 
time required by other bars. 

T o adjust for the size of hole wanted, a 
gage is placed over the full width of the cut
t ers, the latter being expanded to the gage. 
This has been found to be more correct than 
to graduate th e expansion adju~tment a3 pro
vided on some other bars, for, in graduating 
the adjustment, the cutters must be kept 
ground perfectly square and exactly the same 
length. Since the cutters become shorter every 
time they are ground, the startihg point is 
lost when they are replaced in the tool. This 
company's method of boring by gage makes the 
bar particularly applicable in railway shops 

Expansion 
Borer 

where boring is required to fit various size wheel seats. An
other important feature is that the cutters have a 2-in. range of 
expansion, so that one bar will answer for wheels with two 
sizes M. C. B. standard bore. 

---◄-+·----

A CLAMP D ERAILER 
The Freeland derailer, manufactured by the Hobart-Allfree 

Company, Old Colony Building, Chicago, which has given satis
factory service on some of the largest interurban railway sys
tems, has recently been improved by the addition of a "derail 
protection." The latter, when the derail is in the open position, 
secures it against damage from dragging brake.:beams or other 
parts of the equipment. The derailer is so designed that it can 
be operated either mechanically or as a hand throw and thus 
may be adopted as standard by a railway which requires either 
or both methods of operation. 
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AN IMPROVED TROLLEY WHEEL AND HARP 
Trolley wheels and harps of improved types manufactured by 

the Hensley Trolley Company, Detroit, Mich., are making ex
cellent records in all classes of electric railway service. These 
devices are noteworthy because they have very few parts, each 
of which is designed so that the efficiency of any one is not 
sacrificed for another. 

The Hensley trolley wheels are made of "Resisto" bronze, a 
composition which is said to afford especially long life to the 
wheel without unduly wearing the trolley wire. Several sizes 
of wheels are supplied, each for a particular class of service. 
The wheels are cast in one piece and provided with a large hub 
cored out to retain the lubricating material. No bushings are 
used and the wheels are mounted directly on machine-steel 
spindles ¾ in. in diameter, which are firmly held in the harps 
by cotter pins. The bearing is designed to outwear the rim of 
the wheel and that such results are obtained is said to be due to 
the improved method of lubrication. Continuous lubrication of 
the bearing is effected by a supply of grease or graphite com
pound enclosed in an annular well cored out of the wheel hub. 
This well surrounds the spindle and is connected to the wearing 
surfaces by several slots. The lubricating material is forced into 
the well through a hole drilled into the end of the spindle and 
terminating in a grease retaining ring cut around the center of 
the spindle. One advantage which this design of wheel has in 

Trolley Wheel, Harp and Wheel Sections, Showing the 
Means for L ubrication 

addition to that of long life, is that a considerable amount of 
lubricant can be forced into the lubricant chamber through the 
end of the spindle without removing the wheel or uncapping an 
orifice. Other advantages credited to this device are the non
leakage of the lubricant, a small number of parts, simple method 
of lubricating, small liability of breakage and the resulting low 
maintenance cost. 

The Hensley trolley harps which carry the wheels of the same 
name arc designed in several types suitable for all services. The 
contact washers used arc made of half-tempered copper, which 
is tough, giving long se rvice and high conducting capacity. The 
washers arc provided with cars which bend back to form guide
ways for the springs, the combination of the two being self
adjusting a n<I permitting a free movement on the sp indle with
out any wedging action. The contact springs arc made of 
tempered copper riveted firmly to the harp and the outer ends 

of these springs have straight edges to carry the contact washers 
in a central position so that they will mate with elongated 
openings in the spindles. The ends of the trolley harps have 
aprons which extend inwardly close to the web of the trolley 
wheel. These aprons protect the contact washers from damage 
in case the wheel leaves the wire and so the harp can br.> 
j ockeyed into position without fear of damaging the overhead 
construction. 

---•♦·•---

LUBRICATING CONTROLLERS WITH OIL PADS 
Ever since car controllers have been used, it has been the cus

tom to hand-lubricate the fingers and segments with vaseline to 
avo id wear and cutting. This method has worked fairly well 
where controllers were in
spected, say, every three days. 
It is known, however, that 
the tendency of the fingers 
is to push the vaseline along 
until it lodges back of the 
segments from whence it is 
difficult to remove. Further
more, after a few applications 
of the controller, the vase
line is burnt off of the points 
of contact where the lubrica
tion is needed most. As the 
result, blistering and cutting 
sets in and unless frequent 
inspections are made, the 
metallic. dust, roughened seg
ments and bent fingers will 
result in the production of 
short-circuits and other ex-
pensive troubles. Controller with Oiling Pads 

To overcome these hindrances toward placing the controlfe r 
on the same long mileage inspection basis as less sensitive elec
trical equipment, the Third Avenue Railroad Company, New 
York, began to install last summer a novel felt-oiling device 
for the controller on about 350 cars. As shown in the accom
panying illustration this contrivance consists of a board carrying 
a row of oil pads spaced so as to come directly opposite the 
fingers and segments. 

This board is set between the mam and rev erse cyl inder5 
on the back of the arc deflector, so that in turning the con
troller handle the segments lubricate themselv es by rubbing 
against the oil-soaked felt pieces. The entire contrivance con
sists of the felt, a backboard of ¾ in. or ¼ in. thickness, and a 
flat spring to hold the board in position. It has been found in 
the case of the Third Avenue Railroad's installation th at con
trollers equipped with this device can easily be run for 3200 
miles without lubrication. The controller shown in the illus
tration is used on a transfer table at the One Hundred and' 
Twenty-ninth Street car house, and is operated, of course, 
on resistance points only. Despite this condition, the segments 
and fingers have required no attention after one year's service. 
It is the experience of the mechanical department of this com
pany that this method of lubrication will at least double the life 
of fingers and segments. 

This method was invented and has been patented by Vv. P : 
Wiswall, general foreman of the T hird Aveuuc Railroad'. 
Mr. Wiswall has already supplied a number o f these lu
bricators to the Ithaca (N. Y.) Street Railway Company. 
United Railways & Electric Company, Baltimore, Md. ; Union 
Railway Company, New York; New York & Queens County 
Traction Company, etc. 

----·♦----
Consul Alonzo B. Garrett reports that a new electri c strcd 

railway is about to be built in Nucvo Laredo, Mexico. The 
steel rails and tics arc on the gro und and the right-of-wa} 
secured. The line will extend from the tramway bridge to th e 
custom house, and it is planned to extend it a lit I le later to th~ 
machine shops of the National Railway Linc1, o f Mexico, 
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SASH OPERATING DEVICE 
The G. Drouve Company, Bridgeport, Conn., the maker of 

t he "Anti-Pluvius" puttyless skylight and the "Lovell" and 
other types of sash operators, recently has added to its lines 
the "Straight-Push" operator illustrated for the mech'anical 
control of pivoted or hinged sash. Pivoted windows are not 
always made to fit their frames without binding and changes 
o f weather and swelling of the wood often make a chisel and 
hammer necessary to open them. The man operating the 
.sash sometimes does not take these facts into consideration and 
w hen the device refuses to answer to his efforts he either gets 
,assistance or reinforces his own strength with an iron-bar. 
:Something is sure to break under such conditions, particularly 
where worm and gear devices are used. In the design of the 
new " Straight-Push" operator, the direct pushing outward of 
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E nd Elevation or window Operator, Open and Closed 

the sash with two ½-in. steel rods by leverage, one arm being 
fastened to each side of the sash at the lower part of the side 
rail, insures the opening of the window. These two arms are 
adjustable to giv e a 30 deg. or 45 deg. opening. A line of ¼ -in. 
pipe shaft to which the main lever is fastened at each sash with 
an open coupling is moved backward and forward between 
spool roll er brackets at each interval between the windows. A 

~~ ~-1 

;~ 
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arms to follow the inclination of the sash. The movement of 
the fnain shaft back or forth operates the levers at each win
dow. As the arms are directed straight at each side of the 
sash and work simultaneously, the windows open or close as 
desired and with the same power of application throughout. 
Several different sizes of wheels are made for operating any 
number of sash from ro to roo under one control. The operat
ing parts cannot rust together as the connections are phosphor 
bronze to iron. 

This apparatus is adapted for pivoted side or pivoted top
and-bottom sash, top-hinged and bottom-hinged sash. The 
device is also adapted to meet unusual conditions as where a 
crane, while not interfering with the hinged or pivoted sash 
when opened, does interfere with the installation of operating 
parts in the usual positions. Instead of pushing the sash out
ward from the bottom, the sash are pulled inward from the 
top and are pushed closed; thus reversing the ordinary direc
tions of opening and closing. In monitor or lantern construc
tion where it would ordinarily be necessary to bring the oper
ating chain down the underside slope of the roof and then 
to the floor, the operating wheel can be placed at the end of 
the building, with the chain coming down the end wall to give 
direct floor control. Idlers or pulleys can be used with this 
window operator to make corners with greater ease than is 
afforded by torsion shafts. 

The sash can be opened as much as may be required for 
proper ventilation and held at any po,ition. The straight arms 
act as a brace against wind pressure. In case of fire, rain or 
dust storms drafts, can be checked at once by the quick-closing 
characteristic of this sash operator. The safety valve of the de
' ice is the chain, which controls the operating wheel. This chain 
i,, heavy enough to operate any number of sash on the line and 
will stand a reasonable strain, yet it will part under an ab
normal weight. Nevertheless it is easy to close an open link 
and to replace the chain on the wheel. The opening of the 
link will direct attention to the trouble. Only the offending 
binding windows need be dropped off the line until they have 
been planed by the carpenter. The working parts of the ap
paratus, therefore, are not broken nor are all the windows 
put out of commission. Otherwise replacements of vital work-
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Plan and Side Elevation of Window Operating Mechanism, Open and Closed 

rack and pinion with geared wheel, controlled by a floor chain, 
gives the forward and return movement. A guide lever is 
secured to the top of each bracket and in turn is fastened to 
the main lever. The unattached end of the main lever has a 
U-chair riveted to it which supports the shaft connecting the 
two steel arms. While the arms bind to the connecting shaft, 
the latter works freely in the U-chair support, allowing the 

ing parts might be put off from time to time and bad condi
tions endured indefinitely. 

•· 
An agreement has been entered into between the Mayor and 

the Anglo-Argentine Tramway, Buenos Ayres, Argentina, for 
the construction of an underground railway in Buenos Ayres 
in connection with the surface system. 
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A PNEUMATIC TROLLEY RETRIEVER 
A novel combination trolley base and retriever which ·has 

been in use between Lockport and Buffalo, N. Y., since August, 
1909, has been placed on the market by A. L. Prentiss & Co., 
of Buffalo. The basic features of this device are the applica
tion of compressed air from the air-brake system to operate 
the retrieving mechanism in the trolley base; and the hinged 
attachment of the harp to the pole by which the automatic 
control and connection of the air pressure system is assured. 
No light tension springs and dogs are necessary to make this 
retriever operate. The rope is used only to guide the trolley 
wheel back to the wi re, so that it makes no difference whether 
it is taut, wet or frozen. There is no coiling drum at the end 
of the car, because the retrieving device is entirely self-con
tained in the base. 

A very important point is that the pole does not have to 
ascend several feet, with the possibility of causing damage be

Trolley Base 

fore it retrieves itself. The instant 
the wheel leaves the wire, the pole 
is drawn down on the top of the car, 
no matter what the height of the 
wire, the length of the pole or the 
pressure may be. The pole remains 
flat on the top of the car until the 
rope is pulled, when it immediately 
rises and is guided to the wire. 

The damage caused by jumping 
poles and wheels is so great that, 
rather than have the wheel leave the 
wire, it is necessary to use a much 
greater tension on the wire than is 
advisable, in spite of the fact that a 
high tension wears out the wire and 
wheel faster. Hence the use of a re

liable retriever should result in the material reduction of 
maintenance charges and expenses for damages. It is hardly 
necessary to point out that when using a retriever the con
ductor can pay more attention to the care of his passengers, 
as he does not have to drop all other matters and rush for the 
rope when the wheel leaves the wire. The pole is out of the 
way until the conductor can reach the rear platform to restore 
it to its place. 

The trolley base part of this mechanism works with power
ful tension springs, after the manner of all standard trolley 
bases, and operates without reference to the air connections. 

Hinged Pole Used with Pneumatic Retriever 

It conform s in outline to the common standard, and may be 
as easily attached. The stand is of malleable iron with a 5-in. 
stud, over which is forced a hardened steel sheave 2½ in . in 
diameter. It is screwed to the running board in the usual 
manner. The base is of cast iron, having the center hole fitt ed 
with a ha rdened steel bushing in which are thirty-eight ¼-in. 
tool steel roll s to give it a very sensiti ve lateral motion. This 
feature gives easy adjustment between th e pole and the wire, 
no matter what outline the wire may take, and also takes 
off all lateral pressure from the wh eel and wire on curves. 

Two -i¼ -in. diameter cylinders extending fo rward are fi tted 
with cylinder heads having long stems to support the piston 
rods on which a cross-hea d is fi tted. This cross-head is con
nected to the toe of the yoke by th e two side rods that have 
free movement in the cross-head, allowing the piston to remain 
stationary as the pole moves up or down to adjust itself to 
varying heights of the wire. From the base there extend rear
ward two standards which are threaded and fitted with nuts, 
and against these a cross-head rests fo r tensioning the springs. 

The toe is arranged so that several connections can be made, 

Section Showing Spring Which Elevates Harp, 
Spring-Tension Screw, Air Valves, Etc. 

each affording a different leverage to allow the retriever to be 
properly connected to air-brake systems having pressures rang
ing from 60 lb. to roo lb., and irrespective of the wheel pres
sure. The yoke is of malleable iron and is hinged to the base 
by two ½-in. steel studs held by cotter pins. The pole is 
screwed to the yoke in the usual manner. There is bolted to 
the yoke, near the pole end, a valve section made of solid cast 
bronze, ·which eliminates the question of rust, and which is so 
situated as to be free from dust and grease. This valve section 
is connected to the base by two flexible tubes, one of which 
leads to a port entering both cylinders and the other through 
the base to the air-brake system. The springs are of the ex
pansion type, four to a base, r ½ in. outside diameter, 15 in. 
long, and 13-32 in. round. Nuts are screwed into the ends, to 
expand the springs. 

The pole is of the standard tubular pattern. The harp, in
stead of being attached rigidly to the pole, is hinged to it. 
Running from the harp through the center of the pole is a rod 
that manipulates the valves to the air chambers of the cylin
ders in the trolley base. \Vhen there is a pressure on the wheel 
or harp, the valve that admits the compressed air is closed 
and an exhaust valve is opened. The t ension spring then keeps 
the wheel on the wire. \Vhen the pressure is removed from the 
wheel or harp, as when the wheel leaves the wire, the valve 
admitting the air to the cylinders opposite to the t ension springs 
opens, the exhaust closes, and the air pressure is regulated to 
be more powerful than the spring, th e pole is instantly forced 
to a horizontal position on the top of th e ca r. From this posi
tion a slight pull on the rope attached to the hinged harp shuts 
off the air pressure, when the tension springs cause the pole to 
rise, and it is readily guided to the wire. 

----♦·•----

NEW PRUSSIAN SINGLE-PHASE RAILWAY 

The Prussian State Railways are preparing to equip for 
single-phase operation a 30-km ( r8.6 miles) section of steam 
railroad track, comprising the main line division between Bit
terfeld and Dessau. The general des ign o f the overhead con
struction and car equipment is to fo llow that of the H amburg
Altona line with the signi ficant difference that the motors will 
be built for 15 cycles in stead of 25 cycles. The power house, 
which will be loca ted at Bitterfcld, is to have a two-pole, 900 
r.p.m., 3000-kw turbo-alternator. T he present electr ifica tion 
will cost about 2,000,000 Q1arks ($480,000) and if successful 
will be followed by the electrification of the lines between 
Leipzig, Magdeburg and H alle at an additional cost o f 26,000,-
000 ma rks ($1 ,248,000) . 
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CORRUGATED IRON CULVERT PIPE 
Cast-iron and vitrified clay pipes and reinforced concrete 

structures up to the present t ime have been commonly used for 
small drainage openings in embankments. Cast-iron pipe com
bines strength with reasonable durability, but is expe113ive and 
difficult to transport and set. Vitrified til e, while it does not 
decay, is fragile and requires a deep cover over it in o rder to 

Corrugated Iron Culvert Pipe, 36 in. in Diameter, with 
Shallow Cover Supporting Interurban Car Without 

Deflection 

Corrugated Iron Culvert Pipe Supporting Track Laid 
Directly Upon It 

withstand concentrated loads. The economy of reinforced con
crete structures depends very largely on the local conditions 
under which they are built. Since the recent production on a 
commercial scale of iron sheets of 99.94 per cent purity and re
markable rust-resisting properties it has been possible to manu
facture corrugated culvert pipes of this metal which weigh only 
about one-tenth as much as cast-iron pipes of the same size, 

with equal or greater strength · against crushing. The cost is 
less than half that of cast-iron pipe and the life is estimated at 
not less than 40 years under the most unfavorable conditions. 

The American Rolling Mill Company, of Middletown, Ohio, 
is now rolling from ingots made by a special process sheets 
of iron containing less than 0.06 per cent of impurities, and is. 
furn ishing these sheets to a number of manufacturers through
out the country, who are making from them corrugated pipe 
o f all sizes and thicknesses. The iron from which these sheets
are made is purified in the molten state and the slag formed 
during the process rises to the surface. The removal of this. 
slag leaves the metal free from entrained impurities and im
proves its physical properties of te113ile strength, elongation and 
reduction of area. This almost chemically pure iron has the 
quality of resisting corrosion to a marked degree, due to its 
homogeneity and freedom from manganese and carbon, which 
impurities set up local electro lytic action, the primary cause of 
rust. As an example of the comparative resist;nce to corro
sion of thi3 new product and ordinary steel, the loss in weight 
of a sample of steel immersed for 24 days in a S per cent 
solution of sulphuric acid was 14.41 per cent, while a sample 
of iron lost only 0.21 per cent, or but one-seventieth as much as. 
the steel sample. 

Corrugated pipes made from sheets of this rust-resisting iron 
combine great strength with light weight and long life. They 
may be used under depth of cover or set so close under the 
rails as to bear the direct downward thrust of the ties. Their
light weight is an advantage as the cost of hauling and difficulty 
of setting is materially reduced. They may be embedded in 
an earth embankment without end protection or finished at 
the ends with concrete face walls, as desired. 

----♦·----

NON-CREEPING POLE GUY ANCHOR 
The accompanying engravings illustrate a new anchor for

pole guy wires and a special auger deflector for placing the 
anchor in the g round. The anchor plate is large enc.ugh to 
resist any pulling strain up to the tensile strength of the rod and 
it bean aga inst solid ground in the enlarged bottom of the 
hole; the anchor, it is claimed, will not creep. To install these 
anchors a hole of uniform diameter is bored to the desired depth 
with an ordinary dirt auger. The special deflector is tl:en in
serted in th e hole and the points pushed well into the ground to 
hold it in place. By turning the auger in the deflector one-half 
of the bottom of the hole is enlarged. To enlarge the other 

Enlarging Bottom of Hole 
with Deflector 

Safety Guy Anchor Set in 
Enlarg~d Hole 

half the deflector is turned half-way around in the hole and the 
operation repeated. The bottom of the hole can be enlarged in 
from S to IO minutes. 

These anchors are made in five sizes with either galva
nized or black finish. The deflector is adjustable and may be 
used for setting any size of anchors. Both devices are made 
by the Miller Anchor Company, Norwalk, Ohio. 
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LONDON LETTER 
(From Our Regular Correspondent) 

The thirteenth annual meeting of the Tramways & Light 
Railways Association was held in February, 1910. Arthur 
Stanley, who presided, referred to the satisfactory financial 
condition of the association, and said that the chief events 
in the history of the association during the year were the 
adoption by the inland revenue authorities of the standard 
allowances for depreciation for income tax assessment, and 
the appointment by the board of trade of an arbitrator to 
determine who should bear the cost of fU3es and heat coils 
inserted in the post office telegraphs. The arbitrator's deci
sion was unfavorable to the association. Three special com
mittees were at work at present. One was a reconstituted 
and enlarged committee on brakes and braking arrange
ments; the second was a committee to te st various speeJ 
indicators designed for tramways, of w hich there were 16 
under trial ; the third was a committee to consider the advis
ability of the ass ociation taking up the case of the Black
pool & Fleetwood Company's appeal in regard to rating. 
At the annual dinner and smoker held at the Gaiety r estau
rant, the Duke of Argyll occupied the chair. Sir Henry 
Cunyngham proposed the toast, "The Tramways anJ Light 
Railways Association." The amount of capital invested in 
tramways and light railways in Great Britain was £70,000,-
000, the length of the lines 2526 miles, and the number of 
passengers annually 2,660,000,000. The annual congress of 
the association will be held at Dublin on May 12 and 13, 
1910, as announced in the ELECTRIC RAJLWAY JouRNAL of March 
19, 1910, page 501. 

R eference has previously been made to a propo3ed bill to be 
promoted in Parliament th is year for an underground railway 
from the Strand t o the Crystal Palace, to be operated by 
the Kearney underground system, which was demonstrated 
recently at the Crystal Palace. The system is a modifica
tion of the monorail, with an overhead rolling contact to 
retain the cars in an upright position. It is intended to use 
one tube, with a double tub e turn-out or sidin g at the sta
tions. The road as propose d would extend from the O val 
to Cricklewood, with stations at Vauxhall , P imlico, Victoria, 
Hyde Park Corner, Marble Arch, Edgware Road, Lord's 
and Brondesbury, and from the Oval, via Kennington Road 
and Waterloo, to the Strand. It is also int ended to con
struct a line on the surface from th e Oval to the Crystal 
Palace, with stations at North Brixton, East Brixton, and 
Herne Hill. 

As mentioned in the ELECTRIC RAILWAY JouRNAL of Mar ch 
5, 1910, the recent London County Counci l elections have 
resulted in a large amount of literature bein g issued on the 
subject of tramways, in favor of both the Progressives and 
the Moderates. It is now maintained that t he tramway 
system of London has d ecrease d the death rate of the city. 
In 1905 the death rate was 159 per 10,000, whereas in 1909 
the rate was only 142 per 10,000. The efficient and cheap 
service of the tramways is said to have enabled hundreds 
of th ousands to move fro m th e overcrowded di stricts in 
the heart of the m etropoli s t o cheaper, better and healthier 
homes in suburban districts. Of cour se , the improvements 
in drainage, supply of pure milk, etc., have a ll helped to 
decrease the death rate, but electric railways with out doubt 
have been the most important contributing factor. 

The mileage of the tramways in London has increased 
from 58½ miles in 1907 to more than rro mil es in 1910. In 
1909 nearly 413,000,000 pass enger s were carri ed, an increase 
of nearly 122,000,000 since 1907. During the same period 
the number of cars in operation ha s been incr eased from 671 
to n70. About £1,500,000 is bein g exp ended an nually on 
new tramways. The numb er of workmen's tickets which 
are used has al so increased. Th e ch eap far es now commence 
at 1 :30 a. m, instead of at 5 a. m. Und er the new system 
of keeping th e tramways a ccounts th e balances go to the 
reserve fund in stead of being appli ed for the r elief of the 
rates. In 1907 t he debt outstanding wa s £6,133,564, the 
r enewal fund £ 141,855, and th e tota l r eserve £141,85 5. In 
1909 th e t ota l d ebt outstanding wa s £8,126,697, but the re
n ewal fund had increased to £264,837 and th e total re serve 
to more than £300,000. In the system used by the Pro
g ress ives the ren ewa l fund was use d for the ordinary pur
poses of the undertaking, but as the auditors held it should 
be properly inves ted, the Reformer s have invested the 

money in securities. The lines ao not show a gr eater profi t 
because it has be en decided to reduce the fares t o a point 
w her e th e r eve nue would bui ld up substantia l r en ewal and 
reserve funds and nothing more . 

The ·Wigan Corporation, which was considering a pro
posal from the Lancashire United Tramways to purchase 
th e electrical undertakings b elonging to the Corporation, 
which include trams in majority of the townships in the 
Wigan Union, has refused t o entertain th e proposal for the 
time being. The Lancashire Uni t ed Tramways is said to 
fe el th at many economies could b e w orked in the operation 
of the line s of the Wigan Corporation through joint man
agem en t and operation. The Lancashir e United Tramways 
took over the Farnworth Tramways some time ag o when 
that system was los ing £2,000 a year and has so managed 
the property since then that the deficit has been converted 
into a surplus. If th e proposal to purchase the Wigan 
tramways should be accepted, it is understood that a new 
company would be formed. 

While th e cable tramways of Edinburgh are , perhaps, the 
m ost successful in Great Britain, the inflexibility of the sys
tem is strikingly emphasized where short extensions are to 
be built. Heretofore, all efforts to induce the Corporation 
to introduce electricity have failed, but in March , 1910, the 
tramway committee of the Council finally agreed to recom
mend the construction of an overhead electric railway from 
Ardmillan Terrace t o the new Markets at Gorgie. The 
amount of the contract is £12,265 and th e contractors are 
Dick, Kerr & Company, who have guaranteed to finish the 
work by May 14, 1910. The proposal to construct an elec
t r ic tramway was, brought before th e committee two months 
ago, and th e action r ecently taken marks the beginning of 
electric traction in Edinburgh. 

T0e sch eme for the electrification of the Isle of Wight 
railways and the alternativ e scheme for the construction of 
light railways or elect ri c tramways, which have been under 
consideration by a repr esentative committee com posed oi 
the members of the different public bodies in the island, 
have been abandoned. It was report ed by the chairman of 
Isle of Wight Central Railway at the last conference that 
th e adva ntag es of electrical working of a mixe d t raffic of 
passengers, goods and minerals have not yet been demon
strated by the exp eri ence of other railway companies in the 
country, and in the absence of such experience the com
panies were not prepared to propose the conversion of their 
lines. Such a contention is, of course, wrong, as the North 
Eastern Railway operates such a railway at Newcastle, but 
the r epor t is sufficient to kill the project for the time being. 

One of the m os t up-to-date generating stations in Great 
Britain has just been op ened by Prof. Ewing of the British 
Navy at Dundee. For many years Dundee has strugg led 
with a totally inadequate power supp ly from its ele ctric 
lighting station, built many years ago and increased by 
small units until it has become a h eterogenous mass of ma
chinery, representing various stage s of the art. The new 
Stanergate station is the result of th e advice of Mr. Rich
ardson, electrical engineer, wh o was form erly at N ewcastle. 
It ha s been built on th e water side and is equipp ed with' 
the m ost modern boil ers, coalin g machinery and turbines. 

The Be lfast Corporation has decided to ext end its gen
eratin g plant by adding a 1500-kw Will a ns impul se di sk 
and drnm typ e turbine, co11plcd to a direct-c urr ent dy na m o, 
in view of th e opposition t o th e adoption of direc t -c urr en t 
turb in es w hen th e pr evious co ntracts we r e se ttl ed durin g 
F ebruary, 1907. On tha t occas ion two rooo-kw unit s wer e 
r eq ui red. Aft er the m atter had b een tw ice referred back 
fro m th e Coun cil to th e tram way and elec tric lig h t in g com 
mitt ee. it was fina lly decided to pl ace an o rder w ith W illans 
& R obin so n for th e supp ly of t he t wo rooo-kw dir ec t
cu rr ent se t s. T hese units have now bee n in da il y ope rat io n 
for tw o yea r s, and th eir perfo rman ce comp ares favo rably 
wit h dyn am os runnin g a t m ore m odera te speeds. ]\;Jr 

Ti loxa 111, th e c ity electrica l engin ee r of ll clfa st , has a lso 
reco m111 cnd cd th e Conn cil to in stall a fmth cr nn it nf 
1500-kw cap ac ity, and as it is int end ed t n ()htain thi s nllt 
J)llt from one dynam o, th e pr ese nt llnit will be th e largest 
sing le dircc t -c mrcnt tllrhin e se t in sta lled in E ng land , t he 
la rge~ ( se ts a t present bein g the two 1200-k w 1111it s whi ch 
Willan s & R obin s.on hav e in hand for th e Admira lt y f() r th e 
D evr nport Dockya rd. 

.\ . C. s. 
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News ol Electric Railways 
Hearings on Subway and Elevated Service in New York 

Hea rin gs were held before William R. Willcox and John 
E. E usti s, of t he Public Service Commission of the First 
D istrict of New York, on March 28, r egardin g the service 
o n the elevat ed lin es of the In terborough Rapid Transit 
Company and t he ext ension of th e Broadway expre ss and 
local service in the subway. A rehearing was h eld on the 
same day regardin g service in the subway. H. H. Whit
man acted as counsel for the commission. The Interbor
ough Rapid Transit Company was r epresented by T. L. 
Waugh, of counsel; Frank Hedley, vice-pres id ent and gen
eral manager, and George Keegan, assistant to Mr. Hedley. 

Mr. Hedley said tha t the new service in the subway pro
vided a seat for every passenger during the non-ru sh hours, 
and that during the ru sh hou r s the company was running 
as many tra ins on both it s local and expr ess tracks as was 
physica lly possible. The h eadway on the loca l trains dur
ing the n on-ru sh hours was 2½ minutes, 3 minutes and 3½ 
minutes at different times of the day. It takes about 30 
days to equip a car, and the company was putting new cars 
in th e service as fast as possible. 

E. G. Connette, transportation engin eer of the commis
sion, presented figur es which substantiated the statements 
made by M r. Hedley. 

R egarding the elevated lin es, Mr. Hedley said that the 
service now g iven was in accordan ce with the schedule 
w hich he had proposed at the previous h earing. During the 
non-rush hour s suffici ent cars were operated to provide 
sea t s fo r every passenger and during the rush hours the 
company was runnin g as many trains as p oss ible. The 
longest h eadway was about 4 minutes. The n ew sch edule 
had increased the service materia lly, but Mr. Hadley was not 
prepared to say ju st what the increase was in percentage. 

Mr. Co nn ette said t hat observations showed tha t cars 
were operated on the eleva t ed lines in accordance with the 
proposal previously made by Mr. Hedley. 

In conclusion, Mr. Hedley said that he did not think that 
the commission ought to is sue a formal order regarding 
t he operat ion of trains on the elevated lin es, as such an 
order would require him to operate strictly in accordance 
with the schedule from day to day, whereas traffic fre
quently flu ctuated and the necessity exist ed fo r withdraw
ing trains at short notice. The h earing on th e elevated 
service was th en closed. 

The hearing regarding the ext en sion of t he Broadway 
express and local service was called as a result of a petition 
to the commission by the Washington Heights Property 
Owners' Association. It had to do largely with the details 
of the operation of trains from the district repres ented by 
th e association. Char t s were presented by Mr. Connette 
to show the distribution of traffic, the number of trains, the 
numb er of seats provided and th e headway of tra in s. 

Cleveland Traction Situation 

Officers of the Cleveland Railway and G. II. Dahl, street 
railway commissioner, have failed to agree upon the pro
port ion of the cost of reconstructin g tracks tha t should be 
charged to capital accoun t. The representatives of the com
pany contend that the difference between the Goff-Johnson 
va luat ion of the tracks and the cost of replacing them 
should be charged to capital, but Mr. D ahl in sists that the 
difference between the cost of the new track and the first 
cost of the track now down sh ould be charged t o capital, 
t he remainder to be taken from the profits. The discussion 
was precipitated by th e an nouncement of th e company that 
plans were being made to renew the track on IO lin es of 
the system at an estimated cost of $734,173. The City 
Council was requested to approve the proposed betterments 
and add $525,300 to the capital va lue. 

On March 21 Commission er Dahl was officially notified 
by the company that the 3-cent fate would not be extended 
to Collinwood. The company stated that it could not grant 
a fare different from what is provided in the Tayler or-

din ~nce to any part of the city or the suburbs; that a new 
ordmanc e, amending the original, would be subject to a 
referendum vo te ; that any concessions made to Collinwood 
would have to be repeated in the case of the admission of 
other suburb s t o the city, and that as the company wa s 
now operatin g under the initial fare fixed by the Tayler 
ordinanc e, within the limits prescribed at the time of its 
adoption, the officers believed it unwise to modify con
ditions until the expiration of the eight months stipulated 
fo r experimental ppe rati on. 

Foll owing a suggesti on from Mr. Dahl notices have been 
placed in all the cars to the effect that full fare wi ll b e 
charged in the suburbs unless passengers inform conductors 
a t t he time they pay their fa re that they de sire a suburban 
fa r e slip . 

The company has declined to negotiate with the Hum
p hrey Company on the subject of reducing the fare to 
E uclid Beach. Smith, Taft & Arter, attorn eys for the Hum
phrey Company, claim that the franchise granted by East 
Cleveland provides for the lower fare to Collinwood and 
E uclid Beach, just as it does for Euclid Avenue in the other 
di rec tion and that, if cars are routed by way of E uclid 
Ave nue, as for m erly, the company cannot refuse. Council 
has control of the car routing. The a ttorneys make their 
claim under a franchise granted in 1896, when Collinwood 
and E uclid Beach were both within the boundaries of East 
Cleveland. 

R etail merchants of Cleveland propose to take up, at once, 
actively, the question of securing a union depot for the in
te rurban lines entering Cleveland. A ticket office and wait
ing room are maintained in the Forest City Building, but 
t he merchants desire something more commodious. Reports 
of the Chamber of Commerce show that 4,600,000 passenger s 
we re ha ndl ed in 1909 by the electric railways operating into 
Cleveland: 

Tom L. Johnson, ex-Mayor of Cleveland, has sailed from 
New York on the Mauretania. Other than that h e was 
going to Europe in the hope of b enefiting hi s health, 
Mr. Johnson r efused to make any statement. 

Association Meetings 

Missouri E lec tric, Gas, Stree t Railway & Water Works 
Association.-] efferson City, Mo., April 14, 15 and 16. 

Central E lectric Traffic Association.-Lima, Ohio, April 
16. 

Iowa Stree t & Int erurban Railway Association.-Sioux 
City, Ia., Apri l 21, 22 and 23. 

Arkansas Associati on of Public Utility Operators.-Pine 
Bluff, Ark., Apr il 27, 28 and 29. 

New E ngland Street Railway Club.-Boston, Mass., 
April 28. 

Oklahoma Public Utilities Associati~n.-Sapulpa, Okla., 
May IO. 

Southwestern Electrical & Gas Association.-Beaumont, 
Tex., May 12, 13 and 14. 

Pacific Claim Agents' Association.-San Francisco, Cal., 
May 20 and 21. 

Central E lectric Railway Association.-Toledo, O hio, 
May 26. 

Central Electric Accounting Conference.-Toledo, O hio, 
Jun e 25. 

Street Railway Association of the State of New York.
Cooperstown, N. Y., June 27 and 28. 

Colorado Electric Light, Power & R ailway Associati on.
Glenwood Springs, Col., Sept. 21, 22 and 23. 

Franchise Question in Toledo.-W. W. Mill er, represent
ing the bondholders' committee of the Toledo Railway & 
Light Company, Toledo, Ohio. has informed the City Coun
cil of Toledo that Albion E. Lang, president of the com
pany, has been requested to communicate directly with the 
Counci l relative to negotiations for a new grqnt .. 

Franchise Extension Granted a Canadian Company.-A 
by-law was carried by the ratepayers of Sherbrooke, Que., 
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on March 21, 1910, extending t he franchise of t he She r
brooke Stre et Railway 28 yea rs. I n r eturn for the fran
chise the company promises to sp end $500,000 in extensions 
and in developing a power p lant. The company has an 
option on the wate r p ower of the Magog River, w hich runs 
throug h th e cit y. 

Announcement of Underground Line for Montreal.-W 
G. Ross, presiden t of t he Mont r eal (Que.) St ree t Ra ilway, 
ha s announced that an underground railway wi ll be con
st ructed in Montrea l underneath St. James Street from St. 
Lawrenc e Stree t to Victoria Square, as soon as the n eces
sary legislative author ity is obtained. Mr. Ross p lac es th e 
cost of the cons t ruction of the first section of the p roposed 
line at ab out $1,500,000 per mi le. 

Entertainment of New Jersey Employees.- The third 
annual smoker of t he N ew Je r sey Street Railway E mpl oyees 
Benevolent Association, composed of employe es of th e 
P ublic Service Railway, N ewark, N . J. , was h eld at Newark 
on March 25, 1910. Delegates w ere in attendance fro m every 
division of the company. Thos. N. McCart er , p res ident 
of the company, addre ssed the men. Mr. M cCarter said 
that the officers keenly app reciated the service w hich the 
men wer e called upon to perform. He r eferred t o the in
cr ease in wages granted on Jan. I , 1910, and said that the 
details of a p ension fund for the m en wer e now being ar
ranged. Mr. McCarter paid a special tri bute to the work 
of N ewton W . Bolen, superintendent of transportation of 
t he company. 

Convention of the Engineering Society of Pennsylvania.
The second annual convention of t he Engineerin g Society of 
P ennsylvania wi ll b e held at Harri sburg on Jun e I , 2 and 3, 
1910. T he program of the meeting is still to be announc ed. 
I t has been decided, however, to fo ll ow the pract ice begun 
last yea·r of holding an exhibition in conn ection with t he 
convention, and arrange m ents have bee n m ade for di splay
ing apparatus in the new reinforc ed concret e building of the 
Central Pennsylvania Traction Company a t Ca m er on and 
F orster Streets, Harrisburg, wh ere approximat ely 26,000 
square feet will be available. Fred W. Cohen, of the bridge 
and construction departmen t of th e Penn sylvani a Steel 
Company, is chairman of the exhibition committee, and has 
prepared a circular showing th e location of b ooth s fo r the 
proposed exhibits and a lso a circular g iving com plet e de
tails regarding the arrange ment of th e boot hs, exhibition 
hours, the transp ortation of goods to and from the exhibit 
hall, etc. · 

Subway Plan Proposed in Providence.- A p lan ha s been 
subm itted to the Council of Providence, R. I. , for the con
struction of a subway to relieve conges tion on t he lines 
of the Rhod e I sland Company in th e downtown secti on of 
the city. The lines a t present have th eir te rminal s at 
either of two places less than 300 yar ds apart, Ma rket 
Square or at Dorrance a nd W estmins t er Streets. The 
business center of Provid enc e li es on Weybosse t Stree t 
and W estminster Stree t , m ainl y, and th ey fo rm a b ow, 
about half a mile long, w ith W estmin ste r Str ee t as th e con
nec ting link. Westm in ster St reet is v ery nar row and only 
one track is laid th ere. Con sequen tly all ca rs on W es t
mi nster Street run out of t he city, w hil e Weybosse t is used 
in ei ther d irec tion . Addi t io na l lin es of t he R hode I sl
and Company are operated on W ash ing ton Street, so 
that the out-going tra ffic on W estminster Str ee t is p rac
t ically t he same as the total incoming traffic. The sub
way as p roposed provid es a tunn el from th e junction of 
W eybosset and W estm in st er Street s a t Cathedra l Square, 
und er W eybosset Street to Dor ran ce S t ree t, t hence under 
Westmi nst er Street w it h a loop n ea r t he U nion station. 
The line would be 2200 ft . long and would cost a bout 
$752,000. 

Decision Sustaining Franchise in Portland, Ore.-T h e 
Oregon Supr eme Court has handed down a dec ision w hi ch 
in effec t sus tains t he fr a nchise cove ring parts of 40 s treet s 
passed ove r the Mayor' s ve to on A pril 28, 1909, by t he 
City Council. T he case whi ch wa s ap pea led from Mu l
tonomah County involves t he co nstruction of t he initiati ve 
an<l r eferendum laws of t he State a nd o f l' o rt land. T he 
ordinance was passed by t he City Cou ncil on April 14 , 1909 ; 
vetoed by the Mayo r on Apri l 26, 1909; passed ove r t he 
veto on April 28, 1909. The compa ny accepted th e o rdi
na nce o n May q , 1909, and be gan build in g t he tra cks au-

thori zed by the c rdinance. \\"it hin 30 da ys afte r th e pa ssag e 
of t he latter by the Counc il a petiti on to refer it t o t he 
people was fi led with the City Auditor. T he chart er of 
P ort land provides that initi ati ve pe titi ons shall be fi led 
within 15 days of th e passage of a fr anch ise ordinance , 
w hi le section II of the State L aws o f 1907 provides that 
such p etitions shall be fi led within 30 days. T he Supreme 
Court holds that in cases of thi s kind the city charter, 
and not the State law, controls, a nd that , th er efor e, t he 
ordinan ce becam e effecti ve on May 13, 1909, and t h e ref
er endum p etiti on fi led on May 25, 1909, was not fi led withi n 
th e tim e p r escribed by law, and for t hat r eason insuffi
cient to prevent the enforcem ent of t h e ordinanc e. 

LEGISLATIO N AFFECTING ELECTRIC RAILWAYS 

Illinois.- The special ses sion of the L egislature of Illin ois, 
convened by order of Gove rnon D en ee n on Dec. 14, 1909, 
adj ourned on M arch 2 , 19 10. Twenty-two b ill s w er e passed 
a nd positive a ction was taken on 16 of the 24 subj ec ts in
cluded in the call. The m ost imp ortant m easure to t he 
elec tric railway interest s, th e Chicago subway bill , was per
mitted to languish aft er being adva nced to t hi rd r eading in 
t he Se na te . . -\ commi ss ion of six employers and si;x employ
ee s was authorized t o conside r the ques tion of em ployers' 
liability and r eport all such recom mendati ons as four of 
eac h g rou p can agr ee upon not la ter t han Sept. 15, 1910. 
The m embers of the commis sion r ep resenting th e em pl oy
er s fo llow : Ira G. Raw n, president of t he Chi ca go, I ndian
apoli s & Loui sville R ail roa d, Chicago ; E . T . Bent, secreta ry 
of the Illin ois Coal Opera tor s' A ssociat ion, Chicago; P. A. 
P eter son, furniture m anufact urer, R ockfor d; Charles P iez, 
p resid ent of th e Link Be lt Mac hi ne ry Company, Chicago; 
.Mason B. S t arring, pres ident of th e N orthwestern E leva ted 
Railroad, Chi cago; R ob er t E. Con way, manufact ur er , Ea st 
S t. L oui s. 

Maryland.- The Marbury publi c utility bill , r ecently in
troduced in t he L egislature, has been so amend ed tha t t he 
number of commissioners is r educ ed from five t o t hree, 
and $5 ,000 is add ed t o th e working fun d of th e commi ss ion . 
T he commission is a lso emp ower ed t o examin e into t h e 
ma nagem ent and conduct of public se rvic e corp orati on s, 
ta ke such te stimony as m ay be deemed advisab le by it . 
r equir e the a ttendance of w itnesse s and th e production 
of books and paper s, and order examin ati ons by expert ac
countants. The commis sion is to r ec omm end t o th e Gov
ernor and L egislature such change in ra t es, t oll s and far es 
as may be thoug ht necessary, and to p repare b ill s t o carry 
out these r ecomm endations, whi ch a r e to be submit t ed to 
t he L egislature. 

Massachusetts.-The com m ittee on s t r ee t ra ilways has 
reported again st t he bill limiting stree t ra ilway lo cati ons a t 
t he side of a hi ghway in t own s of specified size. T he bi ll 
to authorize rail roads t o operate t heir lin es by elec tri cit y 
or other power subject to the ap prova l of t he Rai lroa d Co m
missio n has passe d to a second read in g in t he Senat e. A n 
a ttempt ha s bee n made to r evive th e b ill acc ompanying the 
pe tit ion for legislati on to provide for Sta t e a nd city ow ne r
ship of st r eet rail ways. T he bill was reported un favo rabl y 
by the com m ittee on stree t r ail ways, but t he repor t has not 
yet been acted up on by the H ouse. T he commi t tee on 
m etrop olitan affa irs has heard t he bi ll for locati ng th e t er
m inu s of t he Riverbank Subway near th e in te rsec tion of 
Beac on Stree t and Co m m on wea lth Ave nu e in stea d of at 
Charlesgat e East. T h e H ouse has accepted t he re por t of 
t he committee on stree t ra ilways aga in st th e bill auth o ri z
ing t he t ransporta t ion of baggage, express m at ter and 
freig ht over th e lin es of street rail ways, eleva ted rai lway s 
and el ec tri c ra ilways. T he H onse has accepted the adv cr ~e 
report of t he sam e co mm it tee on t he b ills fo r legislat ion to 
prevent t he iss uin g of passes and ti ckets a t r educed rates 
l>y ra ilroa ds and stree t ra il ways and to p rov ide fo r t he es
tabli shm ent of waitin g s ta ti ons fo r passe nge rs by street 
rail ways. 

New Jersey.-T he (~o\"l' rn or has sig ned the \ Va kckc 
publi c utili ty bill , and the comp lete text o f t he m eas
use is printed o n pa ge 626 of t his issue. A bill ha s 
bee n introdu ced in t he I-l ouse to make it a mi sd em ea no r to 
;, ell ur g ive aw ay a trans fer. J\ n e ff ort is !i cing m ade to 
rev ive th e ri g h ts g rant ed som e tim e ago t () th e Sta ll' Line 
T ro lley ( 0 0111 pa ny, which pr,ipo ~es to l,11 ild ;111 e lect ri e rail
\\" ay fr om l 'at cr -.0 11 to l{11t lt erf c,rd. 
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Financial and Corporate 
New York Stock and Money Market 

l\'Ia rch 29, 1910. 
A fter several days of depressive in ac tivity prior to t he 

Easter holidays, and afte r a r ather sharp break yest erday 
t he. stock market to-day gave som e evidenc e of a r eturn to 
confidenc e. Prices were better and trading more act ive. 
T raction stocks were as act ive as any other issues. T hi s 
was es pecia lly true with regard to Int erborough-Metro
politan . Large blocks of thi s s tock have b een traded in 
a nd th e prices hav e h eld s teadfa st in the fac e of a decl inin g 
ma rket. 

The m on ey mark et continues sati sfacto ry. The banks 
a r e we ll equipp ed with cash and r at es a r e unchan ge d. Rates 
to -d ay we r e : Call, 2¾ t o 3 p er c ent ; 90 days, 4 to 4}'.4 per 
cent.. 

Other Markets 
T her e ha s been prac tic a lly n o improvem ent in the m arket 

fo r traction stock s in Philadelphia, except that th e pressure 
t o se ll ha s b ee n rem oved in a measure and tran sac tions 
have been fewer. 

In t h e B oston market t her e has been no change in th e 
s ituation. Small bl ocks of Boston E leva ted and Massa
chusetts Electric continue to find t heir way int o th e m er 
ke t, but prices ar e practically unchange d. 

In the Chic ago m arket, t he t rac tion stoc ks have b een 
a lmos t entirely ig nor ed durin g the pas t week. Except fo r 
a few shares of M etropolitan E levated preferred, a t fo rmer 
p ric es , ther e have been n o sales. 

Ther e hav e bee n no tracti on s tocks traded in on the 
Baltim ore Exc hange during the pas t week. The b ond s of 
t he U nited R ailways continued to be r easonably a ctive. 
P ric es are unchan ged. 

Quota tion s of va rious tracti on securities as compa red with 
las t w eek fo llow: Ma r. 22. Mar. 2 9. 

A merican Railways Company .............. .... ...... ,,, a45 ½ 
Aurora, El gin & Chicago Rail road (comm on ) ... .. . . .. ,,, *57?4 
A urora, Elgin & Chicago Rail road (preferred ) . .... . .... . *94¼ 
Boston Elevated Rail way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r 29 
Bost on & Suburban Electric Companies .......•.......... a 16 
Boston & Suburban El ectric Companies (preferre d) ....... a76 
Boston & W orcester Elect ric Companies (common) ....... am ½ 
Boston & \Norcest er E lectric Companies (p r efer r ed) .... . . a46 
Brooklyn Rapid Transit Compan y . . ... . ......... .. ... , . , 77 ½ 
Brooklyn Rapid Transit Compan y, rst pref. conv. 4s ...... 84¾ 
Capital Traction Compan y, W ashington ... .. .. ..... . . . , .. *133 
Chicago City Railway ..... .. ... .. ... . .... ........ . ... ,, * 195 
Chicago & Oak P a rk El eva ted Ra ilroad (common)........ *3 ½ 
Chicago & Oak P a rk E levated R ail road (pre ferred ) ....... *7½ 
Chicago Railways, ptcptg., ctf. 1 . . .. . . . .... .... .. ....... a106 
Chicago Rail ways, ptcptg., ctf. 2 • •• ••• •• •• ••.••••••••••• a33 
C hicago Railways, ptcptg., ct f . 3 .. . ... ... . .............. a19 
Chicago Railways, ptcptg., ct f . 4s . ... . .................. * *o ½ 
Cleveland Railways . .. . . . .. . . . . .. .. .. .. .. . .. . . . . .. .. . . 91 ½ 
Consolidated Traction of New J ersey . . . . . . . . . . . . . . . . . . . . a76 ½ 
Consolidated Traction of N ew J ersey, s per cent bonds .•.. a105½ 
Detroit United Railway . .. .. ... .......... . .. ........... *62 
General E lectric Compa ny .. . . . . . ... . .... . .............. 154½ 
Georgia Rail way & Electric Com pa ny (common) .......... 107 
Georgia Railway & Electric Company (preferred) ......... a88 
I nterborough-Met ro politan Company (common) . .......... 23½ 
Interborough-Metropolitan Company (preferred).......... 59¼ 
In terborough-Metropolitan Company (4 ½s). .. . .......... 82 
Kansas City Railway & Li ght Company (common) ........ a30½ 
Kansas City Railway & Light Company (preferred) ....... *75 
Manhattan Railway ... ...... .. ..... . •... . .... . ........ 137½ 
Massachusetts Electric Compar>ies (common) . ............ ar8 
Massachusetts E lectric Companies (preferred) ............ a84 
Metro politan \Vest Side, Chicago (comm on) . ............ ar6½ 
Metropolitan W est Side, Chicago (preferred) ............ a53 
Metropol itan Street Railway. . . . . . . . . . . . . . . . . . . . . . . . . . . . * r S 
Mil waukee Electric Railway & Light (preferred) .......... *110 
North American Company .....• . ....................... *Sr¼ 
Northwestern Elevated Railroad (common) ............... ar7 
Northwestern E levated Railroad (preferred) . . . . . . . . . . . . . 60 
Philade lphia Company, Pittsburg (common) .............. asr ¼ 
Phil adelphia Com pany, Pittsburg (preferred) ............. a44 
Philadelphia Rapid Transit Company. . . . . . . . . . . . . . . . . . . . a22 
P hiladelphia Traction Company.......... . . . . . . . . . . . . . . . . 87 
Public Service Corporation, s per cent col. notes .......... *roo¼ 
Public Service Corporation, ctfs ......... ... ............. a1os½ 
Seattle Electric Compan y (common) .•................... ar rs 
Seattle E lectr ic Company (preferred) .................... *102 
South Side E levated R ailroad (Chicago) .............. ,,, a53 
Third Avenue Railroad, New York ................. ... .. 7½ 
Toledo Railways & Light Company. . . . . . . . . . . . . . . . . . . . . . * rr ¾ 
Twin City Rapid Transit, Minneapolis (common) ......... rrs¼ 
U nion Traction Company, Philadelphia ..... .. ............ ~9 
U nited Rys. & Electric Company, Baltimore .............. a1 3 ½ 
U nited Rys. Inv. Co. (common) ....................... , *37 
U nited Rys. Inv. Co. (prefen ed) .....................•. *67 
Washington Ry. & Electric Company (common) .......... *40 
Washington Ry. & Electric Company (preferred) ......... *90½ 
West End Street Railway, Boston (common) . ... .......•. a94)✓, 
West End Street Railway, Boston (preferred) .. . ......... aro6 
Westingh ouse Elec. & Mfg. Company .................... a70 
Westinghou~! Elec. & Mfg. Company (1st pref.) ......... *125 

aAsked. " Last Sale. 

a45 ¼ 
*57 r4 
*94 ¼ 
128 
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am½ 
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77 
84 ¼ 

a1 33 
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a9 
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a7 6½ 

a106 ½ 
*65 
150 
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Sr¼ 
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arr4 
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rrs¼ 
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aro6 
64 

*1 25 

New York State Railways Reorganization 

The Public Service Commission of the Second District 
of New York has authorized the New York State Railways 
in carrying out its plans of financial reorganization to in
c rease its· cap ita l stock from $25,140,200 to $25,860,200 and 
t o issue the increased amount of $720,000 for the fo llowing 
purposes: 

I. To purchase and acquire 3340 shares of prefe rred stock 
of Rocheste r & Suburban Railway, $334,000. 

2. To purchase and acquire 668 shares of common capital 
stock of Rochester & Suburban Rai lway, $66,800. 

3. To purchase and acquire 1739 shares of stock of the 
Rochester Rai lway, $173,900. 

4. To purchase and acquire 1000 shares of stock of On
tar io Ligh-t & Traction Company, $100,000. 

The st ocks above d escribed being now owned by the Mo
hawk Valley Company and the purchase thereof being m ade 
by exchang ing s tock of the New York State Rai lways to the 
amount of $674,700, par va lue, for the same. 

5. To purchase and acquire 160 shares preferr ed stock of 
t he R ochester & Suburban Railway, $16,000. 

6. T o purchase and acquire 32 sha res of common stock of 
R och es ter & Suburban Railway, $3,200. 

7. To purchase and acquire 261 shares of stock of th e 
Roches te r R ailway, $26,100. 

T he s tocks d escr ibed under conditions 5, 6 and 7 are 
owned by persons or corpor at ions o ther than the Mohawk 
Vall ey Company and with t he stocks owned by that com
pany make up the entire stocks of the companies na,med. 
The stock of the New York State Railways t o the amount 
of $43,500, par value, may be exchanged for sa id oth er st ocks 

p ar for par or may be sold a t par and the procee ds used for 
such purposes. 

T he New York State Ra ilways is authorized to purchase, 
ac quire and hold the entire capital stocks of the Rochest er 
& Suburban Railway, Rochester Railway and Ontario Light 
& Tract ion Company. 

T he New York State Railways is authorized to execute 
and deliver a first consolidated and refunding mortgage 
upon a ll it s property, t o secure not more than $35,000,000 
o f so-year S p er cent gold bonds. 

The New York State Railways is authorized to issue its 
bonds up on the security of this mortgage to the amount of 
$2,435,000, the bonds in quest ion to be used for th e follow
ing purposes: 

a. To refund th e out standing bonds of the Roche ster & 
Eas t ern R apid Railway, $1,500,000. 

b. To discharge cer tain notes of the Rochester Railway, 
$200,000. 

c. For the purchase and acquisition of Rome City Rail
way bonds, $200,000. 

d. For the purchase and acq~isition of cer~ in promisso~y 
notes o r their renewals of U tica & Mohaw'! Valley Rail
way, $300,000; o r Oneida Railway, $235,000. 

The b onds in ques tion shall not be sold or di sposed of at 
less than par. 

T he commission has also authorized the New York State 
Railways to issue bonds to the amount of $2,073,634 for the 
fo ll owin g purposes: 

a. For the acquis ition of certain obligations of the Syra
cuse Rapid Transit Railway, $1,460,000. 

b. Of Rochester & Suburban Railway obligations, $613,634. 
T he bonds in question are not to be sold or exchanged for 

these obliga tions a t less than par. 
T hi s latter authorizati on is upon the express condition 

that upon any consolidation or merger of the Syracuse 
Rapid Transit Railway and the Rochester & Suburban Rail
way, or either of th em with the New York State Railways 
the capitalization of the expenditures r epresented by the 
obligations of these companie s may be taken up with the 
same force and effect as upon an application by each of the 
debt or companies to capitalize the same, and the author
iza tion shall not have any force or effect until the New York 
Stat e Railways shall have filed with the commission an 
acceptance of the authorization order containing said con
dition. 

There are some remaining matters now before the com
mi ss ion for consideration, which when disposed of will com
plete the commission's action on the reorganization plan of 
the ~ ew York State Railways. 
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Chicago City & Connecting Railway, Chicago, Ill.-Par
t icipants in the syndicate which underwrote the $22,000,000 
of S p er cent bonds of the Chicago City & Con nec ting 
R aliway, it is stated, have been requested t o pay about one
t hird of their subscriptions. 

Johnstown (Pa.) Passenger Railway.-The stockholder s 
-of the Johnst own Passenger Railway on Mar ch r6, r9ro, 
ratified the lease of th e property of t he com pany fo r r8 
years to the J ohn stown T raction Company, eftective as of 
J an. S, r9 IO. The lessee agr ees to pay a ll cha r ges and guar
.ant ee s dividends as fo llows: First year, 7 per cent; second 
y ear:7¼ per cent ; t hird year, 7½ per cent; fourth year, 7¼ 
per cent; t hereafter, 8 per cent, and, in addition, to spend 
$200,000 in improvements within the nex t t hr ee years and 
mainta in the property in good conditi on. The lessee has 
the privil eg e of purcha sing th e road at any time within five 
years. T h e incorp or ati on of the Johnstown Traction Com
:pany was recor ded in the ELECTRIC RAILWAY J ouRNAL of 
Ma rch 5, r9IO. 

Joplin & Pittsburg Railway, Pitt sburg, K an.- The Harris 
T rust & Savings Bank, Chi cag o, Ill., and E. H. Rollins & 
Sons have purc hased $1 ,750,000 of fi rs t m ortg age s per cent 
bonds of the J op lin & Pittsburg R ailway. 

Lehigh Valley Transit Company, Allent own, P a.-It is 
-s ta t ed tha t the holders of about $2,000,000 of th e $2,500,000 
-of consolidated 4 p er cent bonds of the L ehig h Va lley Tran-
sit Company have asse nted t o the refinancing p lan, w hich 
g ives s per cent b ond s out of the new $15,000,000 issue to be 
.authorized on A pr il 21 , r9ro, for 90 per cent and common 
s to ck for IO p er cent of par of the p r esent bonds. 

Mahoning & Shenango Valley Railway & L ight Company , 
New Castle, Pa.- The st ockh olde r s of the M ahoning & She
n ango Vall ey Rai lway & Lig ht Company wi ll vo te on May 
r6, r9 IO, on inc r easi ng t he cap ita l s tock of the comp any 
from $IO,ooo,ooo to $r r,000,000 by issuing $ r,ooo,ooo of addi
t iona l s per ce nt cumula tive preferred st ock, t he proceeds to 
b e used fo r improvem ents . There will then be outstanding 
·$6,000,000 of common s tock and $5,000,000 of prefer r ed 
s tock. 

Metropolitan Street Railway, New York, N . Y.-Judge 
L acombe, in th e United Sta tes Circuit Court, has sig ned an 
order d irectin g A drian H. J oline and Doug las R obin son. 
a s r ec eive r s of t h e Metropolitan Street R ailway, t o exp end 
out of th e m on eys in their possession $313,900 to r ehabili tate 
the property of the F ourth & Madi son Avenue Rai lway. 

Ocean Shore Railway, San Francisco, Cal.-V . G. Bogue, 
A. W. Foster and W . H. H euer, who constitute th e boarJ of 
e ngin eers appoint ed by Judge Van F lee t of t he United 
S tates District Court t o invest iga t e th e physica l condition 
o f the Ocean Shor e R ailway , asked th e cour t on March IO, 
r9ro, fo r $750, and announced tha t their repor t would be 
r ender ed by April r, r9 IO. Alth oug h n otice was serve d by 
t he Mer cantile Trust Company, as tru st ee of t he fir s t m ort
gage bonds of th e Ocean Shor e Ra il way, that t he sale of the 
-property unde r for eclosure would take p lace on March 9, 
I 9IO, t he sa le w ill be de layed u n til a ft er th e court rece ives 
t he complete r eport of t he board of engi neer s. 

Pittsburg & Allegheny Valley Railway, Leechburg, Pa.
George W. Hosack, Pittsburg h, rep r esent ing the bondhold
-e rs of the P itt sburgh & All egh eny Vall ey Rai lway, pu r-
-chased the proper ty of t ha t company und er for ecl osure at 
K ittannin g on March 21, r9 IO, for $50,000. 

Toledo & Indiana Traction Company, Toledo, Ohio.
T he property of t he T oledo & Indiana Ra ilway was fo rma lly 
-conveyed to the Toledo & Ind ian a Traction Company on 
March 25, r9ro. As noted in the ELECTRIC RAILWAY JouRNAL 
of Jan. 29, r9IO, t he property o f the T oledo & In diana 
Rai lway was sold under forec losure on J a n. r8, r9IO, t o 
S. C. Schenck in the in teres t of t he bond holder s. Mr. 
Schenck, who has been elec ted presid ent o f th e Toledo & 
Indiana Traction Company, has announced th e app oint
m ent of th e fo llowing office r s: H. C. W a rren, general man
age r ; C. B. K leinhan s, auditor ; K in g, Tracy, Chapman & 
W ell s, coun sel. The co mp any has increased its capital 
s tock fro m $ 10,000 to $400,000. 

Twenty-eigh th & Twenty-nin th Street Cross tow n Rail
road, N ew York, N. Y.-The sale o f th e property of th e 
T wenty-e ighth a nd Twenty-ninth Str ee ts Crossto wn R ail 
road und er for ecl osure was postp o ned from March 23, 191 0, 
to Ma r ch 30, r9ro. 

Trallic and Transportation 
.• .. Ohio Electric Railway Beneficial Association 

A t the annual me etin g of t he g rand council of the O hio 
E lectr ic Rai lway Beneficial Associat ion, h eld a t Newark, 
O hio, on M arch 17, 1910, as m enti oned briefly in the 
ELECTRIC R AILWAY JouRNAL of March 26, 1910, page 550, t he 
fo ll owing offi ce r s were elec t ed fo r th e en suing year: E. J. 
Ki sler, Lima, g ran d p res iden t ; W illiam Robinson, Newark, 
fi r st g rand vice-pres iden t; J ohn Maie r, Zanesvi ll e, second 
g rand vice-pres id ent ; F. L. Boyer, Dayt on, thi rd grand vice
pres id ent ; George Heck ethor n, New Paris, grand secretary
t r easurer; W. E. Wegh ors t, D ayton , sergeant-at-arms. 

The r eport of t he grand secr eta ry-tr easurer sh owed that 
sinc e the o rganization of th e associa ti on on Feb. 5, 1908, 
mo re than $18,000 had b ee n received by donation from the 
Ohio E lectric Ra ilway and t h rough th e coll ection of initia
tion fees, dues and dea th assessm ents, and that more than 
$14,000 had been d isburse d in operatin g expen ses, sick ben e
fi ts an d dea th c laim s, leavin g a surp lus on hand of $4,177. 
The assoc iation has r ro3 m emb ers in good standing. 

The organization is fo rmed exc lusive ly of office r s and em
ployees of t he O hio E lec tric R ailway. 1 t has loca l chapters 
at H amilton , Dayton, Columbus. Newark. Zanesvi ll e an d 
L ima, eac h w ith its own presiden t, vice-p r esid ent, secretary 
and treasure r. The fo ur office rs of each chapter compose 
t he gr and coun cil, w hich m ee t s in March and September of 
each y ear. The M arch m eetin g is t h e annu al m eeting fo r 
th e elec tion of offic er s. Eve ry employee of t he Ohio Elec
tric Railway is elig ible t o m emb er ship . The cos t is $3 per 
year fo r due s, payable quarterly; $r must ac company each 
app lication fo r initia tion, and $ r mu st be advanced as a 
dea th a ssess m ent. The associa tion pays a sick or d isabled 
m ember $7.50 a week fo r th e fi r st r6 weeks, $3.75 per week 
fo r the n ext r6 wee ks, and $2 p er week fo r r6 weeks th er e
after within a pe riod of one yea r fr om the t ime of n otice of 
his sickness . It a lso pays a death benefi t of $800. 

T h e O hi o E lectric Railway makes a liberal con t ribution 
each year to the support of t he associati on . A t th e m ee tin g 
of t he ass ocia tion on Mar ch r8, at which m ore t han 500 
me m bers w ere present, W. Kesley Sc h oepf, pres id ent of t he 
O hio E lectric Ra ilway, proposed to t h e a ssociati on tha t for 
every $20,000 it accumula t ed in t he reserve fund t he com
pany woul d con tribu t e $5,000 a nd give t he as sociation $5 per 
annum for each m ember , based on the number of m ember s 
in goo d standing on March 17. 

A buffet lun ch was served aft er t he m eeting . Spec ial ca rs 
of t he com pa ny from a ll pa r t s of t he syst em tran sported th e 
m embers to N ewark. T he car from Lim a, with m ore than 
50 m emb er s, left L ima at r :05 p. m., arrived at Spr ingfie ld-
65 mil es-at 2:50 p. m. ; Columbus-150 m iles-at 4:ro p. m .; 
N ewark-37 m iles-at S :55 p. m., making a tota l of 132 mile s 
in 4 hours and 50 m inutes . T his ca r was op erated through 
Lima, Be ll efo n ta ine, Urbana, Springfi eld, Columbus and 
Newark, in all of w h ich ca re had to be exercis ed not t o ex
ceed t he speed limits. 

Subway Station and Car Lighting Order Modified 

T he P ub li c Se rvice Commission of the F ir s t D istr ict of 
New York has adop t ed the fo ll owing order whi ch modi fie s 
a previous supplem en tary order r egard ing th e ligh ting of 
its cars and s ta tions by t he Interbo rou gh R ap id Trans it 
Company: 

"An order known as supp lem enta ry order havin g b ee n d uly 
m ade in t he matt er of the lighti ng of t he car s and sta t ions 
of t he I n terborough Rapid Transit Comp any on Feb. 15, 
r9IO, which provided among o ther thin gs 

" 'Ordered, T hat t he Interborough Rapid T ransit Com
pany sha ll he r eafter in s ta ll and m aintain in eve ry subway 
passenge r car o perated by it, except th ose now or hereto
fo re operated by it , a s to rage batte ry lig hting a ppliance of 
suffi cient capacity t o opera te fo ur 12-cp lamps a t th eir 
ra ted candle power fo r a t leas t three hours, such s torage 
hattery lamps to be insta ntly and a uto mat ica ll y a va ilable 
wheneve r t he o th er lamp s in t he car sha ll for any reaso n 
fa il to furni sh light .' 

" A nd t he I nte rl ioroug·h Rap id T ra nsit Co mpany havi ng
a pplied to t he commi ssinn in w ri t in g und er dal e' ()f !\ l arc h 



ELECTRIC RAILWAY JOURNAL. [VoL. XXXV. No. 14. 

16, 1910, fo r a modification of t h e te rm s of the fo regoing 
paragrap h of sa id order, and sufficient r eason for th e modi
ficat ion of said supplementary order hayin g been m ade to 
app ea r, now, th erefor e, it is 

"Ordered, That sa id supplementary order of Feb. 15, 
1910, be, and the same hereby is, amended and m odified so 
as to r ea d as fo ll ows: 

"Ordere d, That on or before Apr il 1, 1910, t he Interbor
oug h Rapid T ransit Company sha ll so illuminate by elec
t ricity its subway stations that passengers may read con
veniently th ereia, such illumination to be not less than the 
present illumination over the eas t platform of the Brooklyn 
Bridge Station; and it is furth er 

"Ordered, That the Interborough Rapid Transit Company 
shall h er eafter install and maintain in eve ry subway pas
senger car operated by it, except t hose now or her etofore 
ope rated by it, a storage battery li g hting appliance of suffi
cient capac ity to ope rate two 12-cp lamps a t t h eir rated 
candle powe r for at leas t thre e hours, such storage-battery 
lamps to be instantly and automatically available w heneve r 
t he ot her lamp s in th e car shall fo r any reason fail to fur
nish light; 

"And it is furt h er ordered, That t h is order sha ll take 
effec t immediate ly and shall contin ue in forc e until modified 
or ab r ogated by th e commission." 

Accidents in New York During February 

The Public Service Commi ss ion of t he F ir st D istrict of 
New York has issued the fo ll owin g summary of acc idents 
which occurred in Feb ruary, 1908, 1909 and 1910, on the 
railways withi n its jurisdiction : 

February. 1908. 
Car collisions ................•.. ·. . . . . . . . . . . 203 
Persons and vehicles struck by cars.......... 94 5 
Boarding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 2 
Alighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
Contact electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
Other accidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2069 

Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 I 
INJLTRl ES. 

Passengers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 9 
Not passengers . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 46 2 
Employees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 6 

T otals ................................ .' .. 215 7 
SE RIO U S ( I NCLUDED I N ABOVE) . 

Killed........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Fractured skulls . . . . . . . . . . . . . . . . . . . . . . . . . . . I 5 
Amputated limbs........... . ............... . 5 
Broken limbs............................... 24 
0th er serious . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

T otal~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 
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Communication from Indiana Commission on Crossing 
Signs 

The Rai lrc ad Commis sion of Indiana has addressed th e 
fo llowing communication on signs at hi ghway crossings to 
a ll the rai lroads in Indiana: 

"On Feb. 3, 1908, this commission issued· its Circular 
No. 21 requesting and directing the compani es to put up 
highway crossing signs. 

"Som e of the carriers promptly complied. Others are 
still engaged in this work, w hil e some have fa iled a lt ogeth er 
to fo llow the directions of our circular. 

"For the year ended Jun e 30, 1908, 70 travelers on the 
highway crossings of the railroads were killed; for the 
year ended June 30, 1909, 55 were killed. We are inclined 
to attribute the decrease, partly at least, to the effect of 
such warning sig ns as were erected. 

"The commission has come to the conclusion after full 
consideration t o enforce the putt ing up of these signs at 
eyery one of t h e unprotec t ed crossings out side of incorpo
rated towns and cities in this State. This expense is not 
great. and that much protec tion at least shou ld be offered 
at th ese dangerous p laces. 

"Th e com mi ssion again requ es t s and directs the carriers 
to comme n ce at once th e work of putting up highway 
crossing signs, substantially similar to the blue print en
closed with this circular. The words "Danger" and "Two 
Crossings" must be used, adding th em to the old sig ns 
which do not contain them. The best and most durable 
paints should be used. 

"And the commission g ives notice t hat it has directed its 
inspectors to report all carri ers wh o do not promptly pro-

ceed with this work, and to report all crossings not so 
protected, the purpose being to make formal orders and 
r ecommendations, in all such cases, and to enforce these 
orders in the courts wherever it may be necessary. 

"The commission requests a response from each com
pany, as to what it will do to carry out this order." 

Increase in W ages in E aston.-The Easton (Pa.) Transit 
Company has increased th e wages of all m otormen and con
ductors who hav e sen ed the company four years or more 
from 22 t o 23 cent s an hour. 

B uffalo Southern R ailway Fare Modificat ions.-On April 
1, 1910, the Buffalo Southern Railway, with the consent of 
the Public Service Commission of the Second District of 
New York, placed on sale 60-trip commutation tickets, good 
between Hamburg and Orchard City and the city line of 
Buffalo ·a t S en eca Street, for $3.50, a reduction of $1 over 
the previous rate. On the same dat e the company also 
placed on sale 46-trip school tickets, good between the same 
points, for $3, a reduction of 50 cents over the previous rate. 

New W age Scale in Allentown.-On April 1, 1910, the Le
hig h V a lley Transit Company, Allentown, Pa., increased the 
wages of all who have served the company for more than 
five yea rs from 22 cents t o 23 cents an h our. In October, 
1909, the company increased the pay of employe es who have 
served one, two, three and four years a cent an hour. R. P. 
Stevens, president of th e company, announced the increase 
in a communicat ion addre'sse d to the m en on March 18,' 1910, 
as fo llows: "A n ew wage scale for conductors and motor
men w ill take effec t Ap ril 1, m aking the new scale as fol
lows: Ninetee n ce nt s the fi r st year, 20 cents the second 
year, 21 cent s the third year, 22 cent s th e fourth year, 23 
cents th e fifth year. We wish to take this opportunity to 
express our apprec iation of your good work and conscien
tious co-operation during the hard winter just passed." 

Toronto Railway Negotiating for N ew Contract for Car
rying P ostmen.- R. J. Fleming, general manager of t he 
Toronto (Ont.) Railway, and Chief Post Office Superinten
dent Ross interviewed Rodolphe Lemieux, postmaster
general, in Ottawa, on March 21, 1910, in reference to the 
payments made by the department t o th e Toronto Railway 
for carrying postmen up on the cars. The present rate of 
$400 per month ha s been in force for some time. Mr. F lem
ing thinks the service worth $25,000, while Mr. Ross be
lieves $6,000 per annum to be a sufficient sum. There are 
200 postm en in Toronto. It has been estimated that 75 
m en cover th e business district and that in riding to and 
from th eir r out es six times a day , togeth er with 125 men who 
ride three tim es a day, a total of 516,450 tr ip s are taken 
during th e 313 days in the year. At 4 cents per ride the 
cos t of this transportation would t otal $20,658 p er year. 

As a part of the work of conv erting the suburban lines 
of the Southern Pacific Company on the east side of San 
Francisco Bay for electrical op eration, a forc e of engineers 
from the engineering department of the company has been 
set to work completing surveys al)d estimates for the elec
tric railway which is to be built between Elmhurst and 
San Leandro a nd which will be a part of the electric loop 
system planned by the Southern Pacific Company t o tap 
the newly annexed district of Oakland on the north and 
south sides. It is not known whether the company will 
build a complete loop system embracing San Leandro or 
ext end the loop as far as Stonehurst where a right of way 
has been secured. Several pieces of property between the 
Stonehurst terminal and San L eandro have not been se- · 
cured. The Southern Pacific Company has already secured 
a right of way to the north of M elrose, Fitchburg and Elm
hurst for the continuation of its lin e which now ends 
in Melrose. Work is being rushed on the power plant at 
F ruitvale, fr om which the electric system will be op
era ted. The Southern Pacific Company has let the con
tract for the tunnel through N orthbrae, in its Berkeley 
loop, connecting the west ern and eastern sections of 
the city, through North Berkeley and Albany. The 
building of this tunnel will complete the la st link in the 
construction of the loop, the tracks of which are all laid 
as far as it has been possible to do so, until the tunnel is 
fi nished. 
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Personal Mention 
Mr. B. J. Fallon, heretofore engineer of maintenance of 

way of the Metropolit an W est Side Elevated Railway, Chi
cago, Ill., has been appointed ass istant general m anager of 
the company. 

Mr. 0. H. West, former ly a division elect r ician with the 
I ndiana U nion Traction Company, Anderson, Ind., has been 
placed in charge of the construction of a 20,000-kw station 
fo r the Indiana Steel Company, Gary, Ind. 

Mr. E . F. Stone has been appointed superintendent of 
light and powe r di st ribution of the Pueblo & Suburban 
T raction & L ight Com pany, Pueblo, Col. Mr. Stone was 
fo rmerly superinten dent of distribution of the Norfolk & 
Portsmouth Tracti on Company, Norfolk, Va. 

Mr. Mason B. Starring, president of the Northwestern 
Elevat ed Rail road, Chicago, Ill., has been appointed a mem
ber of the committee of six employers and six employees 
authorized by the Legislature of Illinois to consider the 
question of employers' liability and report not later than 
Sept . rs, 1910. 

Mr. L. H . McCray has been appointed general manager 
and purchasing agent of the Atlantic Shore Line Railway, 
Ken nebunkport, Me., to succeed Mr. E. B. Kirk, who sailed 
recently fo r London, Eng., to become conn ected with the 
operating department of J. G. White & Company, Ltd., as 
annou nced in the ELECTRIC RAILWAY JOURNAL of March 12, 
1910. 

Mr. William H. Wadsworth, whose resignation as mas
ter m echanic of the Bost on & Worcester Street Railway, 
South Framingham, Mass., was announced in the ELECTRIC 
RAILWAY JOURNAL of Feb. 26, 1910, has become connected 
with the Chickasha (Okla.) Street Railway, which has been 
in corporated to construct a 6-mile electric railway in 
Chickasha. 

Mr. A. A. Anderson has resigned as general manager of 
the Indianapolis, Columbus & South ern Traction Company, 
Colu mbus, Ind. , to become general manager of the Spring
field (III. ) Consolidated Railway, in which position he will 
succ eed M r. Emil G. Schmidt, whose resignation from the 
Springfield Consolidated Rai lway was announced in the 
ELECTRIC RAILWAY J OURNAL of March S, 1910. Mr. Anderson 
will assume his duties some time before June r, 1910. In 
the meant ime he will visit various places where public serv
ice proper ties ar e operated by Hodenpyl, Walbridge & Com
pany, New York, N. Y., who control the Springfield Con
solidated Railway. 

Mr. James Walker, consulting engineer of the Metropoli
tan West Side Elevated Railway, Chicago, III., has been ap
pointed chief engineer of the company. Mr. Walker was 
graduated from the Sheffield Scientific School, Yale College, 
in 1894. For two years fo ll owing graduation he was en
gaged in consulting engineering work in New Haven, Conn., 
and from 1896 to 1899, inclusive, he had charge of mining 
engineering work in Maryland. For five years, beginning in 
1900, Mr. Walker was advisory engineer for the Michigan 
Board of State Tax Commissioners. In 1905 he took up 
consulting engineering work in Chicago, and since 1907 has 
been engaged in general railway engineerig work, particu
larly an investigation of the capacity of the Union Elevated 
Loop, which is used jointly as a downtown terminal by the 
elevated railways of Chicago. 

Mr. Franklin P. W ood has been appointed general man
ager of the Colorado Railway, Light & Power Company, 
which has succeeded the Southern Colorado Power & Rail
way Company, Trinidad, Col. Mr. Wood was graduated 
from the University of Colorado in 1898 with the degree of 
electrical engi nee r. Immediately thereafter h e became elec
trician for the Cripple Creek District Electric Railway. In 
1899 and 1900 he served as electrician of the La Bella Mill, 
Water & Power Company, Cripple Creek, Col., and from 
1901 to 1903 he was engaged in contracting work. During 
1904 and 1905 Mr. Wood held the position of electrical en
gineer of the Liberty Bell Go ld Minin g Co mpany at Tel
luride, Col. In 1907 Mr. W ood re-e ntered electr ic rai lway 
work as manager and superintendent of the Black Hill s 
Traction Company, Deadwood, S. D., wi th whi ch he contin-

ued until March r, 1910, when his appointment as general 
manager of the Colorado Railway, Light & Power Company 
became effective. 

Mr. Clarence P. Hayden, who for the last eight years has 
been connected with the New Hampshire Electric Railways, 
Haverhi ll, Mass., as superintendent, has resigned, effective 
on Apri l rs, 1910. Mr. Hayden has purchased the Island 
House, at Oak Bluffs, Mass., formerly owned and managed 
by his father, and in the future will devote all his time to 
that property. Mr. Hayden entered street railway service 
with the Union Street Railway, New Bedford, Mass., in 
1891 as a conductor, under Mr. Franklin Woodman, who is 
now general manager of the New Hampshire Electric Rail
ways. He was afterward promoted to th e position of 
stable foreman, and was transferred to Haverhill soon after 
Mr. Woodman assumed the management of the Haverhill 
& Groveland Street Railway in 1892. Mr. Hayden was ap
pointed superintendent of the Hampton, N. H., division of 
the New Hampshire· Electric Railways in 1902, and con
tinued in that position for five years. He was next trans
ferred to the Salem division of the company. 

Mr. Charles H. Hile was elect ed president of the New 
England Street Railway Club at the annual meeting of the 
club held at the Hotel Somerset, Boston, Mass., on March 

C. H . Hile 

24, 1910. Mr. Hile is as
sistant to Mr. C. S. Ser
geant, the vice-president 
of the Boston Elevated 
Railway, which position 
he has held for five years. 
Previous to that time he 
w a s superintendent o f 
wires for the Boston Ele
vated Railway for about 
eight years, and previous 
to holding that office he 
was for about three years 
engineer in charge of un
derground conduit con
struction. Mr. Hile was 
graduated from Pennsyl
vania State College in 
1892, as a mechanical en

gineer. He then took a post-graduate course at th e 
University of Wisconsin, making street railway engineering 
the chief subject of his studies. After completing his work 
at the university Mr. Hile became connected with the Phil 
ade lphia Traction Company as an engineer in the work of 
electrifying the company's horse car lines. After serving 
this company one year he entered the employ of the Boston 
Elevated Railway. 

Mr. James R. Chapman, who retired as chief engin eer of 
the Underground Electric Railway, London, Eng., at the 
recent semi-annual m eeting of the company, ha s been con
nected with engin eering work in the United States an d in 
England for more than 35 years. Mr. Chapman was asso
ciated with the late Chas. T. Y crkcs in the managem ent of 
the Union Traction Company, Chicago, III. , and went to 
London in 1901 when Mr. Yerkes became connected with 
the Metropolitan Dist rict Railway. The organization of 
the Metropolitan District Electric Traction Co m pany with 
a capital of £1,000,000 followed, and in 1902 the Under
ground Electric Railways Company, L td. , capitali zed at 
£5,000,000, was organized as the successor t o this company. 
Then began the development of the underground lines of 
London, the details of which all devolved upon Mr. Chap
man. He was a witness in the arbitrat ion between the 
District Railway and the Metropolitan District E lectric 
Traction Co mpany, Ltd., a s to w hat syst em of elect ri c trac
tion shonld be adop ted on the Inner Circle Railway, which 
is partly owned by the District Railway ancl the Me t ropoli
tan District Electric Traction Company. Mr. Chapm an 
advoca ted the direct -current system as against the three
phase sys tem, and Mr. A. Lytt leton, K. C., the arbitrator, 
decid ed in favor of the direct-current sys tem. The erec
tion of the Chelsea power sta tion wa s begun in 1902, and 
with it was carri ed on sim11llancou sly the work of electrify 
in g the District l{ailway and th e cr°J11 struction of th e tunnels 
of the th ree tube railways. Mr. Chapman expec ts to retnrn 
to th e United States shortly. 
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Construction News 
Con struction News Notes are classified under each head

ing alphabetically by States. 
An a sterisk (*) indicates a project not previously 

reported. 
RECENT INCORPORATIONS 

*Maryland & Washington Traction Company, Washington, 
D. C.-App lication has been m ade in Maryland by this com
pany for a charter t o build a 12-mile electric ra ilway b etween 
Washington, Ba ltimore and E llicott City. Cap ita l stock, 
$1,000,000. Incorp orators: H arold H ardinge, F . 0. Rapanier, 
J. B. Clark and J ames Clark. 

Charles City & Western Railway, Charles City, la.
Incorporated in I owa t o build a 40-mile electric rai lway in 
Charles City a nd ext ending in to t he surroundin g country. 
Cap ita l st ock, $300,000. C. W . Hart, Charles City, president 
and A. W. D enni s, Charles City, is inter ested. [ E . R. J ., 
Feb. S, '10.] 

*Garrett County Railway, Annapolis, Md.-Applica tion 
has been m ade by t hi s company for a charter t o co n struct 
an electric ra ilway from Oakland to Mount ain Lake P ark, 
D eer Pa rk, T h ayerville, Accident, Grantsvi ll e and Frost 
burg, Md. ; also from Accident to Friendship and from 
Gra ntsville to t he P ennsylvania line. Capital stock, $200,000. 
T he b ill was introduced in the Legislatu re by Senator 
Speich er. 

*Elkton, Fair Hill & O xfor d E lectric Railway & Power 
Company, Elkton, M d.-Application has been made in Mary
la nd to build an electric railway from E lkton, Cherry Hill 
and Fair H ill to the Pennsylvania line. Capital stock, $60,000, 
which may be increased to $500,000. Incorpo rators: C. P. 
Canriet, Geo. E. L. Hess, John Lungren, H. E ugene Mackin 
and Heister Hess. 

Ottawa, Rideau Valley & Brockville R3.ilway, Ottawa, 
Ont.-Incorporated in Ontario to bui ld an electric ra ilway 
fr om Chelsea to Hull and across th e interprovin cial b ridge 
a nd on to Brockville. Director s: A. McDiarmid, R. G. 
E lli ott, Montreal; F. E. Henn ing, E. - N. Clark, G. E. K idd 
and D. H. McLean, Ottawa, and J ames Gilmour, Br ock
vi lle. [E. R. J., Dec. 18, '10.] 

*Buckhannon & Clarksburg Traction Company, Clarks
burg, W . Va.-Application has been made fo r a charter by 
t hi s company in West Virginia to build an elect ric rai lway 
from Clarksburg to Buckhannon. Capital stock, $ 100,000. 
Incorporators: U. G. Young, E. W. Mar t in, W. H. F isher, 
G. 0. Young and R. I. Perine, Buckhannon. 

*East T h erm opolis (Wyo.) Power Company.-Applica
tion has been made in Wyoming by thi s comp any for a 
charter to build an electric railway in T hermopolis. Incor
pora t ors: H. P. Rothwell, Martin McGrath and Ira E. J ories. 

F RANCHISES 

*Coalinga, Cal.- The Town Council has granted a fran
chise t o C. L. Mor rill t o build a 6-mile rai lway in Coalin ga. 
It is planned to extend this proposed railway 15 m iles be
yond Coalinga north and ea.st to the oil territory. 

*Donaldsonville, L a.-John Marks and associates have 
been g ranted a 99-year franchise to build an elec t r ic ra ilway 
on t he batture of Bayou Lafourche from Donaldsonville to 
Lockport. 

Mount Vernon, N . Y.- The Public Service Comm iss ion, 
Second District, has given its approval to t he West chester 
Electric Railroad to exercise franchises gran ted by the 
Board of Aldermen of Mount Vernon on Sept. 27, 1909, and 
by the Board of T rustees of ~elham l\fanor on Nov. 8, 1909. 

*St illwater, Okla.-The City Coun cil has granted a fran
chise to L. J. Lampke, who is said t o represen t New York 
capi talists, to build an electric railway over cer tain streets 
in Sti llwater. This is part of a plan t o build a lin e between 
Stillwater, Yale, Morrison an d Perkins. 

*Medford, Ore.-The Am erican D evelopment Comp any 
has applied t o the Coun ty Court for a franchis e t o build an 
electric ra ilway along roads of Ja ckson County. 

Sherbrooke, Que.-T he ratepayer s have g ranted a 28-year 
fr anchise to the Sherbrooke Street Railway, in return for 
w hich the comp any will spend $500,000 in doublin g t he pres: 

ent system of 7 to 14 miles in Sherbrooke and in developing 
a water power on the Magog River. 

Regina, Sask.-The City Council has .granted a 20-year 
franc hise t o J. W. D. O'Grady, J. A. Anderson and John 
Geddes, Winnipeg, to build an electric railway over the prin
cipa l streets in Regina. The city is to have the privilege of 
taking over the system at the date of the franchise expira
tion. [E. R. J., F eb. 12, '10. ] 

*Greenville, Tex.-S. A. Price, H. J. Meyers and their as
sociates have app lied for a fr anchise to build a five-mile elec
tric rai lway in Gr eenville. 

Fair Haven, Vt.-Application has been made by the Rut
land Railway, Light & Power Company, Rutland, for a 
franchi se to extend its electric ra ilway through Fair Haven 
and over the Evergreen road to Poultney. 

TRACK AND ROADWAY 
*Florence, Ala.-Thurston H. Allen, Florence, is actively 

inter ested in promoting a 75-mile electric railway between 
St. Floridan, Bail ey Springs, Muscle Shoals Canal, Rogers
ville, Athens and Hun t sville. 

Little Rock Railway & Electric Company, Little Rock, 
Ark.- This company advises that it will soon rebuild and 
pave 2 miles of track. D. A. Hegarty, general manager. 

Power, T rans it & Light Company, Bakersfield, Cal.-This 
comp any rep orts that it has r ecently laid 2½ miles of 60 and 
87-lb. s t ee l ra ils, and that it will rebuild 2½ miles of new 
track. Har ry S. J ast ro, purchasing agent. 

Bayboro Investment Company, St. Petersburg, Fla.
T his company has b egun building its railway from Bayboro 
to S t. Pe ter sburg. It is r ep orted that Snell & Hamlet are 
negotiating t o secure a 2½-mile extension of this line from 
St. Peter sburg throug h the Bay Shore and North Shore 
subdivi sion s. A. W elton, sup erintendent. [E. R. J., Feb. 
12, ' 10.] 

Atlanta (Ga.) Northeastern Railroad.-This company 
is plannin g to begin actual con struct ion within two weeks 
on its proposed electri c railway which wi ll connect At
lanta, R oswell and Alpharetta. At Alpharetta two lines 
w ill diver ge, one t o Cumming, 42 mi les, and the other to 
Creighton, 18 miles. J. B. Brooke, A lpharetta, president. 

Macon Railway & Light Company, Macon, Ga.-This 
compa ny a dvis es that it will soon place contracts for build
ing a 2-mil e ext ension. J. H . Hertz, Macon, secretary and 
t r easurer. 

Hammond, Whiting & East Chicago Electric Railway, 
Chicago, 111.-Preparations are now bein g made by this 
comp any t o beg in active construction on its proposed 
ext ension between Hammond and Harvey. D. M. Cum
mings, Chi cago, pres ident. 

Illinois Oil & Coal Belt Railway, McLeansboro, 111.
T his comp any advises that the contract is awarded and 
pr eliminary survey will begin shortly by the Western 
I ndiana Con struction Company on the projected 170-mile 
electric railway which is to connect Terre Haute, Ind., 
Robin son, Olney, Fairfield, McLeansboro, Marion and 
Cairo, Ill. Con struction of the road is scheduled to begin 
in about four months. Maximum grade will be I per cent 
and the m aximum curva ture 4 deg. The line will operate 
t hrough 120 miles of coal fields and 50 miles of oil fields. 
Two bridges will be constructed. It will be bonded at 
$20,000 p er mile. The company p lans to build a power 
plant a nd r epair shops at McLeansboro. Several amuse
m ent parks are also contempla ted. Capital stock, $1,000,-
000. Officers: James R. Campbell, McLeansboro, presi
dent; Jos eph B. Crowley, Robinson, vice-p resident; I. H. 
W ebb, M cLeansboro, secretary; J. H. Lane, McLeansboro, 
t reasurer, and Allen T. Russ ell, McLeansboro, general 
man ag er and chief engineer. [E. R. J., March 12, '10.] 

Dixon, Rock Falls & Southwestern Electric Railway, Tam
pico, 111.-This company has incr eased its capital stock from 
$50,000 to $300,000. T his railway is now being built. from 
Sterling to Moline. Track has been laid from Tampico to 
Yorktown. 

Evansville (Ind.) Electric Railway.-This company has 
begun work surveying the proposed extension of its elec
tric railway from Rockport to Grandview. Construction 
w ill begin in a few weeks. 
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Centerville Light & Traction Company, Centerville, Ia. 
-This company has r esumed work on the 7-mile extension 
to Mystic. 

Kansas Union Traction Company, Altamont , Kan.-This 
eompany advises that it will commence construction this 
summer and that engineering work will begin in a few 
days on its proposed 40-mile electric railway between 
Parsons, A ltamont, Edna, Valeda and Coffeyvill e. Barney 
1\1 cDaniel, Altamont, sec r etary. [E. R. J., Jan. 8, 'rn.] 

Union Traction Company, Coffeyville, Kan.-This com
pany states it expects to build a 5-mile city line in Inde-
pendence. D. H. Siggins, Coffeyville, president. 

Portland, Gray & Lewiston Railroad, Lewiston, Maine.
W. S. Libbey and H. l\i. Dingley, Port land, who have 
purchased th e controlling int eres t in this company from 
E. L. Gross, Auburn, and L. A. Goudy, Portland, an
nounce that work will be start ed on th e proposed railway 
between Auburn and Portland during the next few weeks. 
Preliminary arrangement s have be en completed. [E. R. 
J., Sept. 25, '09.] 

Hagerstown (Md.) Railway.- This company has made 
surv eys for an extension of it s rai lway into the northern 
suburbs of Hagerstown. W. C. Hepperle, Hagerstown, 
purchasing agent. 

*Ortiz, Chihuahua, Mex.-A. R. Cadena and Serveriano 
Calderon have obtained a concession from the government 
to build a three-mile electric rai lway between Ortiz and 
Meoqui, and also on the principal streets of these town s. 

Electric Traction Construction Company, Kansas City, 
Mo.-This company is in the market for 2,550 tons of 60-lb. 
relayin g r ails, also spikes, bolt s and nuts, for work on 25 
miles of railway work in Kansas. 

Buffalo, Lockport & Rochester Railway, Rochester, N. Y. 
-Press r eports state that thi s company is planning an ex-
tension of its line to N iagara Fal ls. · 

Ashtabula (Ohio) Electric Street Railway.-Preliminary 
surveys have been completed and contracts let to A. F. 
De Mayo & Company, New York, N. Y., to build this pro
posed 6-mile eleetric railway over the principal streets of 
Ashtabula. Connection w ill be made with int erurban lin es 
to Cleveland, Erie and Jefferson. Local and Eastern cap it al 
are interested. Chapin & Bryson, Ashtabula, engineer s. 
[E. R. J., Jan. 22, '10.] 

Ohio & Southern Traction Company, Columbus, Ohio.
This company advises that it wi ll p lace contracts during 
the next few weeks for building 2½ miles of track. W. 
J. Baker, Columbus, purchasing agent. 

Niagara Falls, Welland & Dunnville Electric Railway, 
Welland, Ont.-This company which was r ecent ly incorpo
rated to build an electric railway from Niagara Falls through 
Stamford, Thorold, Crowland, Welland, Humberstone, 
Wainfleet, Moulton and Sherbrooke, elected the following 
officers at its first meeting: F. R. Lalor, Dunnville, presi
dent; George Arnold, Ridgeville, vice-president; F. E. 
Misener, Marshville, seeretary; George H. Burgar, treas
urer; H. A. Rose, Welland, solicitor. J. C. Gardiner, Niag
ara Falls, will begin making surveys at once, starting at the 
Dunnville end. [ E. R. J., March 26, '10.] 

Austin (Tex.) E lectric Railway.-This company advises 
that it will build 2½ miles of track during the year. W. 
J. Jones, pre sid ent. 

Toronto & York Radial Railway, Toronto, Ont.-It is re
ported that this company will extend its Scarborough di
vision to Markham. W. H. Moore, Toronto, ge neral man
ager. 

*Denton-Fort Worth Interurban Railway, Denton, Tex.
This company recent ly effected formal organization with 
the election of th e following director s and officers: A. C. 
Owsley, president; 'l\f. B. McCiurkan, vice-president; TI. F. 
Schweer, treasurer, and C. E. Sc ru ggs, secre tary. Dir ec tor s: 
A. C. Owsley, J. C. Co lt, B. I I. Davenport, U. B. l\1c
Clurkan, J. N. Rayzor and B. W. Blewett. T he proposed 
railway is to connect Denton and Fort Worth. 

San Benito (Tex.) Interurban Railway.-This company is 
sai r! to have finanecd it s proj ected 50- mil e gaso line-motor 
railway from San Ben ito to the 1<.io Grande, and work ha s 
been started by th e Hidalgo Cr,ns tru ct i<Jn Company, whieh 

· has hem awarded the contract for g rading, brid g in g and 

track-laying. S. A. Robertson, San Benito, engineer and 
contractor. [E. R. J., Jan. 29, 'rn.] 

Twin City Light & Power Company, Centralia, Wash.
This company has awarded a contract to A. M. Hewes, 
Monadnock Building, Chicago, Ill., for the construction of a 
5-mil e electric railway between Centralia and Chehalis, and 
a lso for the reconstruction of its water and elect ric li ghting 
plants. The railway company has recently been reorganiz ed 
by Guy M. Walker, 15 Wall Street, New York City. [E. R. 
J., J an. 29, 'rn.] 

Sparta-Melrose Electric Railway & Power Company, 
Sparta, Wis.-This company reports that it has comp leted 
g rading t o Trout Falls, and will start construction during 
the summer on it s projeeted 30-mile electric railway from 
Sparta to Melrose. The work is being done by the Western 
T ran sportat ion Company. [E. R. J., March 19, '10.] 

Wisconsin Southern Railway, Fond du Lac, Wis.-This 
company has seeured right-of-way and completed surveys 
for it s proposed II9-mile electric railway w hich is to con
nect Madison, Sun Prairie, Columbus, Beaver Dam, Jun eau, 
Horicon, Mayville, Knowles, South Byron, Brown sville, 
and Fond du Lac, and from Knowles will connect Lomira, 
Ashford, Campbellsport and Plymouth. Capital stock au
thorized, $3,500,000 preferred, $1,500,000 common. Bonds 
authorized, $25,000 per mile, not to exceed $5,000,000. Offi
cers: Charles D. Smith, Fond du Lac, president, manager and 
contract agent; M. A. Jacobs, Beaver Dam, vice-pre sident; 
M. W. Smith, Fond du Lac. secretary. Headquarters, 16 
South Main Street, Fond du Lac. 

Middle Island Railroad, Middlebourne, W. Va.-This com
pany has been formed for the purpose of bui lding an electric 
railway from Sist ersvill e to Middlebourne, McElroy Creek 
and Cla rksburg. Incorporator s : T. lVIoore Jackson and C. 
P. Stout, Clarksburg; I. M. Underwood, T. P. Hill an d J. E. 
Shore, Middlebourne. [E. R. J., Jan. 8, '10.] 

*Clarksburg & Weston Traction Company, Clarksburg, 
W. Va.-T hi s company has been organ iz ed in Clarksbu rg to 
build ·an electr ie railway from Clarksburg to W est on. S. G. 
M onroc, Clarksburg, is said to be int ere sted. 

SHOPS AND BUILDINGS 
L ittle Rock Railway & Electric Company, Little Rock, 

Ark.-This company advises that it will build an exten
sion to its ear hou se in Little Rock to be used as a club 
room for its e'mp loyees. The repair sh op will be equipped 
with complete set of wood-working machines. D. A. 
Hegarty, Little Rock, general manager. 

Los Angeles & Mt. Washington Railway, Los Angeles, 
Cal.- T his company expects to place during the next two 
months contract s for building a r epair shop in Los An
geles. John A. Rivers, superintendent. 

Vicksburg (Miss.) Traction Company.-This company ad
vises that it will soo n place contracts for constructing a 
new car house in Vicksburg. W. B. lVIoorman, Vicksburg. 
gen eral manager. [E. R . J., Oct. 2, '09.] 

POWER HOUSES AND SUBSTATIONS 
Los Angeles & Mt. Washington Railway, Los Angeles, 

Cal.-This company advises that during the nex t 60 days 
it will place contracts for building a small power plant. 
J ohn A. Rivers, superintendent. 

Chicago, Aurora & De Kalb Railroad, Aurora, Ill.-Thi s 
company sta te s it intend s soon to purchase an elect ri cally 
driven g ravel lo ade r with a capacity of roo yd. per hour. \V. 
J. Cram, Jr., ge nera l mana ger. 

Tri-City Railway & Light Company, Davenport, Ia.
This company has let the contract to the vVestinghouse 
E lectric & Manufacturing Company for the installation of 
a r2,ooo- hp turbo-generator at it s power plant in Moline. 

Winona Railway & Light Company, Winona, Minn.
This co mp any states it ha s just completed the i11stallatio11 of 
an additin11;d 600 boiler at its Winona power house. 

Delta Electric Light, Power & Manufacturing Company, 
Greenville, Texas.-Thi s company has purchased and wi ll 
in sta ll at once a 150-kw. General E lectric belted generator. 

La Crosse & Winona Traction Company, La Crosse, Wis. 
T hi s company, it is s tated, will soon ca ll for bids for th e 

cr cc tio11 of a dam JJ. ft. hi g h, with a 350-ft. s pillway. \V. J. 
Ferris, pre sidc11t. IE. J{. J., March 12, ' 10]. 
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Manufactures & Supplies 
ROLLING STOCK 

Guthrie (Okla.) Railway expects to buy fenders for its 
nine cars. 

Austin (Tex.) Electric Railway is in the market for two 
open and three closed cars. 

Williamsport (Pa.) Passenger Railway is in the market 
for two cars, it is reported. 

. Elmir~ Water, Light & Railroad Company, Elmira, N. Y., 
1s p lan nm g t o purchase six cars. 

. Mobile Light & Railroad Company, Mobile, Ala., is build
mg three op en trail er s in its shops. 

Cumberland Railway, Carlisle, Pa., is said to have ordered 
t hree cars from The J. G. Brill Company. · 

_Birmingham ~ailway, Light & Power Company, Bir
mingham, Ala., 1s in the market for nine car s. 
. <?hio & Southern Traction Company, Columbus, Ohio, 
1s 1n the market for one 60-ft. combination car. 

British Columbia Electric Railway, Vancouver, B. C., 
has ordered IOo trucks from The J. G. Brill Company. 

Los Angeles & Mt. Washington Incline Railway, Los 
Angeles, Cal., expects to buy some brakes within the next 
60 days. 

Little Rock Railway & Electric Company, Little Rock 
Ark., is rebuilding 15 open cars as semi-convertible and 
clos ed-side cars. 

Colu~bus, Urbana & Western Electric Railway, Colum
bus, Ohio, has order ed one interurban car from the J ewett 
Ca r Company, Newark, O hio, to be mounted on McGuire
Cummings trucks. 

Georgia Railway & Electric Company, Atlanta, Ga., men
tioned in t he ELECTRIC RAILWAY J OURNAL of J an. 29, 19w, as 
contempl~tin g the er ection of 18 cars in its shops, is now 
constructmg 20 cars. 

New Orleans Railway & Light Company, New Orleans, 
La., reported in t he ELECTRIC RAILWAY J OURNAL of March 26 
1910, to be in the market for 25 ca rs, has decided to pur~ 
chase from 35 to 50 cars. 

Cleveland (Ohio) Railway, reported in the ELECTRIC RAIL
WAY J OURNAL of March 26, 1910, unde r th e nam e of its 
pr edecessor, t he Mun icipal T rac tion Comp any, to be m the 
market for roo new car s, wi ll order 50 cars at on ce. 

Pittsfield (Mass.) Electric Street Railway reported in th e 
ELECTRIC RAILWAY J OURNAL Feb. 19, 1910, to be in the market 
for a numb er of motor cars, has placed an order for two 
ca rs with J . M. Jones Sons' Company, Watervliet, N. Y. 

Interborough Rapid Transit Company, New York, N. Y., 
w hich was reported in th e ELECTRIC RAILWAY JOURNAL of 
Feb. 19, r9IO, to be in t h e market for 75 side-door cars, has 
order ed 75 all-steel car bodies from the Pressed Steel Car 
Company. 

New Paltz, Highland & Poughkeepsie Traction Company, 
New Paltz, N. Y., w hich was stated in the ELECTRIC RAILWAY 
JOURNAL of March 26, 1910, to have ordered ro open cars 
from The J . G. Brill Company, has on ly purchased one 
IO-bench open car. 

Winona Interurban Railway, Warsaw, Ind., r eported in 
the ELECTRIC RAILWAY JOURNAL of March 19, 19 10, to be in 
th e market for a number of new cars, is h aving the J ewett 
Car Company, Newark, Ohio, build six 13-bench open and 
two closed city cars and one 60-ft. baggage ca r. 

Danbury & Bethel Street Railway, Danbury, Conn., re
corded in the ELECTRIC RAILWAY JOURNAL of March 12. 1910, 
to be in the market for two car s, has contracted with Th e 
J. G. Brill Co mpany for three 30-ft. closed cars with trucks 
and two 14-bench Narraganset t cars with No. 39-E trucks. 

Peoria (Ill.) Terminal Company, reported in th e ELECTRIC 
RAILWAY JOURNAL of March 19, 1910, to have ordered fi ve 
interurban car s fr om McGuire-Cummings Manufacturing 
Company, has prepared the following specifications: • 
Seating capacity.. . . . . . . . 60 Hand brakes ...... P eacock 
Weight ............ 30,000 lb. Headlining ...... Composite 
Wheel base ........ 6 ft. 6 in. Board Co. 
Length of body ........ 55 ft. Heating system .... Cooper 
Length over all ........ 56 ft. Headlights ... Crouse-Hinds 

Width inside ...... 8 ft . S in . 
Width over sill ..... 9 ft. 2 in. 
Height inside .........•. 9 ft. 
Sill to trolley base .. 9 ft. II in. 
Height rail to sills .. 3 ft. 6 in. 
Body ................ wood 
Underframe ........... steel 
Air brakes ... Allis-Chalmers 
Brakes .. McGuire-Cummings 
Car trimmings .. pol. bronze 
Control sys ... Westinghouse 
Curtain fixtures . . Schroyer 
Curtain material.. Pantasote 

Journal boxes ... Symington 
Motors •• Westinghouse 302 
Sanders ... Elec. Service Sup. 

Co. 
Sash fixtures ... Edwards No. 

13-0-r. 
Seats .......•.•.. Walkover 
Trolley retrievers ..... Earll 
Trucks . . . . . McGuire-Cum-

mings heavy interurban. 
Varnish . . . Globe Paint Co . 
Vestibule . . . . . one end only 

Central Kentucky Traction Company, Frankfort, Ky., 
has order ed four cars from The J. G. Brill Company of the 
combination passenger and baggage type which will have 
th e following details: 
Seating capacity .......... 52 
Weight with trucks.26½ tons 
Wheel base ........ 6 ft. 6 in. 
Length of body .... 46 ft. r in. 
Length over vest .. SI ft. 8 in. 
Length over all .... 52 ft. 8 in. 
Sill to troll ey board.9 ft. r in. 
Height rail to sills .. 3 ft. 7 in. 
Body ................ wood 
Underframe .. wood, I-beam 

st ringers. 
A ir brakes .. Nat'l A-4, M. S. 

A., Type C. 
Car trimmings.. . . . . . bronze 
Couplers .. .. Van Dorn No. 8 
Curtain fix .... Curtain S. Co. 
Curtain material .. Pantasote .,. 

Gongs ........... E. S. S. Co. 
Hand brakes . . . . . . Peacock 
Heaters ....... Consolidated 
Headlights ......... G. E. arc 
Journal boxes .... Symington 
Lavatory fittings .... A. & W. 

No. 6. 
Motors ............ 4; GE-210 
Registers . . . . . . . . . . Ohmer 
Sanders ..... Ohio Brass Co. 
Sash fixtures . . . . . . . . . . Brill 
Seats .............. Winner 
Springs ............... Brill 
Trucks ... Brill 27 M.C.B., E2 
Vestibule ... round end, drop 

sa>h, folding door. 

TRADE NOTES 
Lord Electric Company, New York, N. Y., has changed 

its nam e to the Lord Manufacturing Company. 
William Welling, for 14 years connected with The Hunter 

Illuminated Car Sign Company, New York, N. Y., as super
intendent, is d ead. 

Consolidated Car Heating Company, Albany, N. Y., will 
move its New York office on May r, 1910, to the 31st floor 
of the Singer Building. 

Burton W. Mudge & Company, Chicago, Ill., are handling 
exclu sively th e Garland ventilator and the Garland heating 
a nd r efrigeratin g appliances, for both passenger and freight 
equipment. 

Railway Brake Shoe Company, Washington, Pa., has 
been incorporated by J. L. Cohnagan, G. 0. De Vaughan 
and Eli Gray, of Washington, to manufacture a patent 
brake-shoe for railways. 

Griffin Wheel Company, Chicago, Ill., will move its gen
eral office from the Western Union Building to the Mc
Cormick Building at Michigan Avenue and Van Buren 
Street on May r , 1910. 

Heywood Bros. & Wakefield Company, Wakefield, Mass., 1 

announce th e appointment of R. F. Fowler as their repre
sentative for railway car seats, with headquarters at 1415 
Michigan Avenue, Chicago, Ill. 

Van Dorn & Dutton Company, Cleveland, Ohio, has 
absorbed the Van Dorn Electric & Manufacturing Com
pany, and the latter company will be known hereafter as the 
Electric Department of the Van Dorn & Dutton Company. 

Cortland F. Ames, Chicago, Ill., has been elected vice
president and manager of the Railway & Traction Supply 
Company, under which names the business of Cortland F. 
Ames will be conducted hereafter at 404 Rector Building, 
Chicago, Ill. 

0. M. Edwards Company, Syracuse, N. Y., announces 
that hereafter it will manufacture gates, globes, angles, 
hoes, checks and radiator valves in brass, but that it ex
pects in the near future to engage extensively in the manu
facture of iron and steel valves. 

Peter Smith Heater Company, Detroit, Mich., announces 
the second successful test of the Peter Smith hot-air forced
draft heater in Detroit on March 19, 1910. A large num
ber of heaters has been ordered by the Detroit Unite~ 
Railway, to be installed as rapidly as possible. 



APRIL 2, 1910.] ELECTRIC RAILWAY JOURNAL. 

McCord & Company, Chicago, Ill., have purchased the 
window fixture and accessory business of the Grip Nut 
Company, Chicago, Ill. , and will in future conduct the 
business. The Grip Nut Company, however, will continue 
the manufacture of grip nuts, the demand for which is so 
great that its plant is overtaxed. 

Wonham, Sanger & Bates, New York, N. Y., report 
the receipt of orders from Edmonton (Alta.) Radial Railway 
and the Long Island Railroad for the equipment of their 
new cars with "H. B." life guards; also from the Roanoke 
Railway & Electric Company, Roanoke, Va., for equipping 
all of its cars with this appliance. 

Hobart-Allfree Company, Chicago, Ill., announces that 
the following offieers were elected at its annual meeting on 
March 7, 1910; B. F. Hobart, president; J. B. Allfree, viee
president and general manager; Frank P. Smith, seeond 
vice-president, and W. H. England, seeretary. The com
pany has opened a New York office in room 1824, at 50 
Church Street. 

Titan Steel Castings Company, Newark, N. J., will be 
represented by R. B. Clark, Jr. , in Chieago with offices 
a t 757 Monadnock Building. Mr. Clark was formerly as
sistant general manager of the Merchants' Despateh Trans
portation Company, and later was sales agent of the Scullin 
& Gallagher Iron & Steel Company, St. Louis, Mo., in 
Chicago and New York. Mr. Clark represents several 
other companies in Chicago. 

Cambria Steel Company, Philadelphia, Pa., advises that 
at its annual meeting on March 15, 1910, Charles S. Price, 
vice-president, was elected president to succeed Powell 
Stackhouse, who retired after 53 years connection with 
the company. A. P. Robinson has been elected to succeed 
Mr. Price as first vice-president, and G. Leon Replogle, 
heretofore assistant to the general manager, has been ap
pointed assistant to the president. 

Massachusetts Chemical Company, Walpole, Mass., for 
the convenience of workmen and to meet the demands of 
those who desire a smaller quantity of tap e in an individual 
package, is packing 20 feet of its Walpole brand in a small 
round tin box labelled "Walpole Junior." This tape is iden
tical in quality with that bearing the same brand name put 
up in 80-ft. length, and is subject to the same guarantee. 
The company is building an addition to its factory at Wal
pole, which, when completed, will increase the eapar:ity of 
t he plant 40 per cent 

Francis A. Vaughn has re signed from th e engineering de
partment of the Milwaukee Eleetrie Railway & Light Com
pany, Milwaukee, Wis. , and has beeome associated wi th 
Hans J. Meyer under the firm of Vaughn & Meyer, with 
headquarters in Milwaukee, who will act as consulting en
gineers. Mr. Vaughn was graduated from the University of 
Wisconsin as an elec trieal engin eer in 1895. He immediately 
entered the employ of the testing department of t he Stand
ard Telephone Company's factory at Madison, Wis. Later 
he became connected with th e Gibbs E lectric Company, 
Milwaukee, Wis., in the design of motors. For the last 14 
years Mr. Vaughn has been identified wit h the Mi lwaukee 
Electric Railway & Light Company in the electrical en
gineering department. Mr. Meyer began his career as an 
apprentice with the Milwaukee E lectric Railway & Light 
Company and advanced through the various el ect rical de
partments of the company until, after seven years of service, 
he had charge of the drafting department under Mr. Vaughn. 
Subsequently he became associated with the Bullock Elec
tric Company and the Wagner Company in Chicago. He 
was then appointed superintendent of the Shreveport Gas, 
Electric Light & Power Company, Shreveport, La., and en
tirely remodeled the power plant of th e company. Since 
1906 Mr. Meyer has been a ss ociated with the Westinghouse 
Electric & Manufacturing Company as commercial engineer 
in its New Orlea ns office. 

Walter M. McFarland, who ha s been associa ted with the 
Westing house Electric & Manufacturing Company, Pitts
burgh, Pa., sinc e Jan. r, 1899, ha s r es ig ned to aceept an 
official position wi th th e Bahcoek & Wilcox Company in 
New York. Mr. McFarland has been acting vice-pre sident 
of the Westinghouse E leetric & Manufacturing Company 
for more than IO years, having supervision of the large con 
tracts of the company and b eing the advisory head in all 
the eo-operat ive mov emen ts of the company wit h t he asso--

ciated Westinghouse companies involving lit erature, ad
vertising and exhibition work. Mr. McFarland was born in 
Washington, D. C., in 1859, and was educated in the publie 
sehools of that city, the preparatory department of Columbia 
University and the United States Naval Academy, w hich 
he entered as a cadet engineer in 1875 and from which he 
was graduated second in his class. In 1881, Mr. McFarland 
was commissioned as assistant engineer; in 1891 as past 
assistant eng in eer, and 1898 as chief engin eer. In 1899 he 
re signed from the navy to enter the employ of the West
inghouse Electric & Manufacturing Company. He was de
tailed for service while in the navy to the bureau of steam 
engineering in 1882, and as assistant professor of mechanical 
engineering at Cornell University from 1883 to 1885. From 
1889 to 1894 he was again attached to the bureau of steam 
engineering. Mr. McFarland was vice-president of the 
American Society of Mechanical Engineers in 1907 and is 
vice-president of the Society of Naval Architects and Ma
rine Engineers. He is a lso a m ember of the Engineers' 
Club of New York, Duquesne Club of Pittsburgh, the Army 
and Navy Club of Washington, a nd the Army and Navy 
Club of New York. 

ADVERTISING LITERATURE 
Graphite Lubricating Company, Bound Brook, N. J., is 

mailing a circular letter calling attention to its graphite 
and bronze bushings. 

Northern Engineering Works, Detroit, Mich., has issued 
Booklet No. 93, in which its foundry maehinery and equip
ment are described and illustrated. 

Joseph Dixon Crucible Company, Jersey City, N. J., is 
distributing a cireular in which attention is called to the 
merits of Dixon's solid belt dressing. 

Scully Steel & Iron Company, Chicago, Ill., has issued 
its Blue Book, which is a complete catalog for 1910. It 
contains 304 pages and is bound in fl exible leath er. 

Arnold Company, Chicago, Ill., is mailing a post-card on 
which is a map of the United States showing points where 
it was engaged in construction work for various railroads 
in 1909. 

James G. Biddle, 1114 Chestnut Street, Philadelphia, Pa., 
has published a 20-page bull etin (No. 710) entitled "Ever
shed Meggers and Bridge-Meggers," written by Prof. A. J. 
Rowland, Drexel Institute. The Evershed instruments are 
direct-reading for resistance just as a voltmeter indicates 
e.m.f. 

Snow Steam Pump Works, Buffalo, N. ·Y., and the Power 
& Mining Machinery Company, Milwaukee, Wis., have is
sued jointly catalog No. 104, entitled "Gas Power Plan t s," 
which covers Snow gas engines a nd Loomis- Pettibone gas 
producers. The publication is profu sely illu strated with 
views which show gas power installations in various parts 
of the country. It is printed o n coated paper and contains 
64 pages. 

Lagonda Manufacturing Company, Springfield, Ohio, ha s 
issued a 16-page booklet, entitl ed "The Weinland Quick Re
pair Head," devoted mainly to a diseussion of the merits 
of th e new Weinland h ead w hi ch the company has recently 
plaeed on the market. Direetions are also g iven for taking 
the head apart quiekly and in stalling the new sharp eutter 
wheels. The publication also eontains a brief de scription 
of the various other app liances built by the company. 

J. G. Brill Company, Philadelphia, Pa., in Brill's lllaga zinc 
fo r :Mareh, publishes the third of a se ries of biographical 
sketehes of prominent street ra ilway o ffi eia ls in the United 
States. C. Loomis A ll en, pres ident of t he Syracuse & Sub
urban Rai lroad and direc tor of th e New York State Rail
ways, is the subj ec t of th e prese n t sketeh. The artiele is 
accompanied by an exee llent portrait of :rvr r. Allen. The 
magazin e a lso contain s the fifteenth of a se rie s of articles 
on th e type of ear adopted for 11 se in large cities of the 
wor ld. In the March issue, conditi()ns ar e described in 
Mi lan, ltaly. The fol lowing a rticle s also appear: "Eq11ip
m ent for E leva tetl Service for th e Intcrlrnro11g h Rapid 
Tran s it Company," "Ca r s for the Nort hern Texas Traetion 
Compa ny," "New Eq11ip111ent for Dctr"it," "Interurban 
l~quipmcnt for th e l'itt sbur g h Railways," "Two All-Steel 
l\ag-g-ag-e Cars," "Cars for E levated Snvicc in Chicago" and 
"Si11g lc-E 11cl J'ay-a s- Vou - l~ntcr Ca r~ for T()pcka, Kansas." 
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TABLE OF MONTHLY EARNINGS. 
Notice:-These statistics will be carefully revised from month t o month, upon information received from the companies d irect, o r from official sources. The table U4 

be med in connection with our Financial Supplement, .,American Street R ailway Investments," which contains the annual operating reports to the ends of the varioua fiau 
reara. Similar statistics in regard to roads not reporting are solicited by the editors. "Including Taxes. tDeficit. xlnclude. ~ther income received. 

Company P eriod 

AKR.ON, 0. North ern lm. , Feb. ' 10 
Ohio Tr. & Light Co. 1 " " '09 

2 " " ' 10 
2" " '09 

Gross 
In 

come 

146, 207 
136, 504 
3 11 ,151 
284, 399 

Opera t 
ing E x
pen ses 

*92 ,5 13 
*80,541 

*187,014 
* 165,251 

Gross 
Income 
Less Op
era ting 

Expenses 

53,693 
55,963 

124,137 
11 9, 148 

Deduc
t ions 
From 

In
come 

43, 292 
43,73 1 
86,583 
87 ,683 

BANGOR., ME. Ba n= l m., Feb. ' 10 39,921 * 18 805 
35,5 18 * 19'.730 

21 , 11 6 13, 102 
13,085 l gorR,y.&Elec.Co. 1:: :: :n 

8 " .. '09 
383,422 * 16 2,045 
362,386 * 167,992 

15,788 
221 ,377 
194,394 

104,901 
97, 69E 

BELLINGHAM, 
WASH . Whatcom 
Co. R,y. & Lt. Co. 

BINGHAMTON, N.Y. 
Binghamton St. R_y. 

CHAR.LESTON, S. C. 
Charleston Con.R,y., 
Gas & Elcc. Co. 

CHICAGO, ILL. 
Aurora, Elgin & 
Chicago R.ailroad. 

CLEVELAND, 0. 
Cleveland, Paines= 
ville & Eastern R..R. . 

lm., J a n . ' 10 
1 " " '09 

12" " ' 10 
12" " '09 

l m., J an. ' 10 
1 " " '09 

lm., Feb. ' I C 
1 " " '09 

12" " '10 
12 " " '09 

I m., J an. '10 
1" " '09 
7 " " ' 1 C 
7" " '09 

lm., Feb. '10 
1" " '09 

2 " " '10 
2 " " '09 

Lake Shore El. Ry •
1 

j 'Y.1·• }~~b. :6g 
2 " " '10 
2" " '09 

36,202 
33 ,348 

400,72 1 
363 ,062 

27,1 80 
26, 293 

63, 260 
59,02 4 

78 2,689 
756,327 

101,784 
99 ,637 

959,79 1 
880,682 

18, 702 
16,48 2 
39,7 86 
35,468 

70,87 7 
60,471 

149,8 71 
134,062 

DALLAS, TEX. 
Dallas Electric Cor= 
poration. 

l m., J an. ' 10 11 8, 721 
1 " " 

12 " " 
:01bl 102,2 52 

1,336,59 1 
'09 1,1 83,6 19 

DETR.OIT, MICH. 
Detroit United R,y . 

DULUTH, MI/\N. 
Duluth=Supcrior 
Traction Co. 

EAST ST. LO UIS, 
ILL. East St. Louis 
& Suburban Co. 

EL PASO, TEX. 
El Paso Elcc. Co. 

I 
12 " " 

Im ., Feb. 
I " " 
2" " 
2" .. 

I m., Feb. 
I " " 
2" .. 
2.. .. 

lm., Feb. '10 
1 " " '09 
2" " ' 10 
2" " '09 

Im., J an. '10 
I" " '09 

12" " ' 10 
12" " '09 

FT. WAYNE, IND. I m., J an. ' 10 
Ft. Wayne & Wa- I " " '09 
bash Valley Tr. Co. 

Im., J a n . '10 
FOR.T WOR.TH, I " " '09 
TEX.Northern Tex= 12 " " '10 
as Elec. Co. 12 ·• " '09 

GR.ANDR.APIDS, I l m., Feb. ' IC 
MICH. Grand Rap= 1 ·· " '09 
ids R_y. Co. 2 " " ' I C 

HAR.R.ISBUR.G, PA. 
Central Penn. Trac. , 
Co. 

HOUGHTON, MICH. 
Houghton County 
Trac. Co. 

2 " " '09 

I m., Feb. ' 10 
I " " '0 9 
2 " " ' 10 
2 " " '09 

I m., J an. ' 10 
I " " '09 

12 " " ' l( 
12 " " 'O\ 

JACKSONVILLE, I Im ., J an. •,
0
10

9
1 

FLA. Jackson ville 1 " " 
Elec. Co. 12 " " ' 10 

12" " '09 

KANSAS CITY, MO. lm., Jan. ' 10 
~ Kansas City R,y. & 1 1 " " '09 

Lt.l Co- 1 8" " ' 10 I 8.. .. •09 

r 

6 19,979 
530,3 14 

1,29 1,73 3 
1,101 ,3 22 

73,077 
66,353 

I 55,6 28 
138,5581 

175,234 
148,8331 
363,427 
302,3 7 3• 

57,9581 
SI ,512 

607,404 
538,933 

123,255 
100,673 

105,849 
88,938 

1,2 76,463 
1,095,3 131 

78,468 
7 I ,45 2 

164,8 20 
149,040 

58 ,146 
52 ,87 I 

120,233 
110,196 

25,340 
23,5 61 

321 ,745 
270,45 9 

46 ,880 
3 7,93 61 

495 , 722 
435 ,914 

611,919 
550,948 

4,785,61 6 
4,418,5731 

22,74 1 
19,749 

231,085 
20 9,646 

16, 72 4 
14 ,415 

41,325 
37,658 

503,367 
489,5 12 

77,998 
6 1,938 

522, 900 
470,689 

*11 ,183 

:1~:~~~7 *21,110 

*47, 27 
*44,01 9 
*95,8 15 
*89,594 

80,752 
65 ,799 

836,444 
784,569 

398,422 
348,711 
8 24,1 83 
703,408 

*45, 723 
*43 ,659 
*96, 134 
*9 1,084 

*94, 765 
*83 ,343 

* 193 ,08 2 
* 17 5,892 

29,489 
30 ,282 

359 ,310 
383 ,035 

68,863 
64,27 3 

6 1,1 34 
54,543 

699,32c 
641, 240 

40, 170 
35,656 
84,556 
74 ,07 6 

46, 12~ 42,039 
94,4 1 
86 ,01 

I 5, 15 
15,7 37 

17 1,9 71 
I 51,354 

24,976 
22,222 

27 1, 950 
255,33 5 

13,460 
13,599 

I 78,636 
153,416 

10,456 
11 ,878 

21,935 
21,366 

279,322 
266,8 15 

23, 786 
37,699 

436,890, 
409,993 

7,5 19 
5,895 

17, 109 
14,358 

23, 60 1 
16,452 
54,056 
44,469 

37,9691 
36,454j 

500, 14~ 
399,0 50 

221,557 
181,603 
467,550 
397,9 H 

27,354 
22, 694 
59,494 
47,474 

80,469 
6 5,49C 

170, 345 
126,481 

28,469 
21,230 

248,094 
155,898 

54,3 92 
45,40 1 

44,7 15 
34,394 

577. 137 
454,07 3 

8,957 
8,8 20 

99. 936 
100,21 

8,921 
8,9041 

13,859 

13,99 21 166,942 
165 ,800 

3 1, 964 
28, 190 

209,539 
194,668 

8,640 
8, 134 

17,369 
16,246 

34 ,847 
34,5 20 
69, 11 8 
68,912 

26,407 
28,8 39 

335,379, 
347,567 

159,140 
154,457 
3 17,798 
308, 1591 

14,417 
13,417 
28,833 
26,833 

49 ,602
1 

49, 23 51 
99,477 
98,295 

8 ,633 
7,903 

98,955 
87,593 

43,759 
41,1491 

18, 190 
1 7,1831 

205, 145 
192,652 

38, 298 19,756 
35 ,796 18 ,937 
80 ,264 40 ,483 
74,964 37,883 

12 ,02~ ..... ... . 
10, 83 2 ...... .. . 
25,8 17 ........ . 
24, 184 ...... .. . 

10, 183 
7,8 24 

149,775 
11 9, 105 

21,904 
15,714 

223 ,772 
180,579 

6,34 1 
5,29 7 

74,369 
60 ,098 

9, 223 
9, 400 

112 ,740 
11 1,301 

324.45 1 287,468 155,405 
155,562 329,157 221,791 

2,7 20.6 56 2,064,960 
2,520,1 90 1,898,383 

1,264,93 11 
1,262,135 

Net 
In - Company Period 

Gross 
In-

N, 
I 

co me come 

Operat
ing Ex
p en ses 

Gross 
Income 

L ess Op 
erating 

Expenses 

Deduc
tions 
From 

In- co, 

10,402 LI MA, OHIO. lm., F eb. ' 10 
1 " " '09 

35,34 1 
30,551 12,2 32 Western Ohio R. y. 

37 ,554 
3 1,465 

MILWA UK EE, WIS. lm., Jan. ' 10 386 ,716 
8,014 , Milwa ukee Elec. R,y . 1 " " '09 344,636 
2,703 & Lt. Co. 

11 6,476 1 
96,696 Milwa ukee Lt. , Ht lm., J an. '10 112,483 

& Traction Co. 1 " " '09 103,207 
4,503 
4,779 M INNEAPOLIS, lm., F eb. '10 536,955 

78,700 MINN. T win Cit y 1" " '0 9 483 ,101 
53 ,201 I R.apid Transit Co. 2" " '10 1,120,917 

1,535 2" " '09 1,008,7 62 
2, 974 

I 
MONTR_ EAL, CAN. lm., F eb. '10 303,977 

8,075 Mont real St . R y. 1 " " '09 284,090 
7,375 5" " ' 10 1,656,040 m:m I I 5.. .. •09 1,514,6 15 

I 

NASH VILLE, TENN. lm., Feb. ' 10 136,439 
t8, 178 Nash ville R. y. & Lt. 1 " " '09 131,3 13 

9,5 10 Co. I 2 " " ' 10 285,038 
22 7,35 1 2" " '0 9 270,283 
21 5,326 

PADUCA H, KY. lm., J~n. ' 10 22,7 41 
tt ,121 Paducah Traction& 1 " '09 19,048 
t 2,2 39 Light Co. 12 " " ' 10 23 1,03 7 

t2 60 I 12.. .. •09 225. 746 
t t ,888 

PENSACOLA, FLA. Im ., J an. ' 10 20,608 
t l 1,246 Pensacola Electric 1" " '09 19,7 84 
t t 8,068 Co. 12 " " '10 247,488 
tt5,062 12" " ' 09 210,8 11 
t24,443 

* 19,964 
* 19,736 

285,388 
232,67 1 

48,044 
39,392 

28 1,618 
273,7 85 
584,250 
559,610 

204,25 6 
196 ,912 
996, 194 
945,75 2 

76,417 
76,514 

160,578 
160,100 

14,476 
12,253 

13 7,97 5 
132 ,944 

12 ,158 
11 ,59 1 

141,905 
144,253 

PH ILADELPHI A, 
11, 562 PA. American R_ys. 

7,615

1 

Co. 

lm., F eb. '10 268 ,455 .. . ... . . . 

164,7 67 
51,483 

PLY1'\0UTH, MASS. 
62,4 17 1 Brockton & Ply~ 
27,1 46 mouth St. R. y. Co. 

11 9,7 52 

1" " '09 248,7 14 .. . .. .. . 
8" " ' 10 2,124,508 ... . . .. . 
8" " '09 1,997,892 

l m., J an. 
1 " " 

12 " " 
12" " 

' 10 
'09 
·10 

6,875 
7,086 

130, 575 
122,7 65 

6,861 
6,0 74 

93,735 
87,187 

89, 755 
POR.TLAN D, ORE. lm., Feb. 

'091 
' 10 
'09 
' 10 
'09

1 

393 ,0 75 
335,002 
824,08 7 
694 ,229 

170,616 
12,937 
9,277 

30,66 1 
20, 64 1 

Portland R. y., Lt. & 1 " " 167,376 
352,661 
353,254 

Power Co. 2 " " 
2.. .. 

30,867 POTTSVILLE, PA. lm., J an . 
16, 255 Eastern Penn'a l{y. 1 " ·• :igl 

51,048 
43, 246 

30,77 2 
27,606 

70,868 
28. 18() l ST. JOSEPH, MO. 
19,836 St. Joseph R,y., Lt., 
13,3 27 Ht. & Power Co. 

149 ,13 9 
68,30 5 

ST. LO UIS, MO. 
10,634 United R.ys. Co. of 
4,252 St. Lo uis. 

26,525 1 17, 211 SAN FR. ANC ISCO, 
3 71 ,99 1 CAL. United R_ail-

1 261 ,421 r?ads of Sa n Fra n,

1 

CISCO. 
18,542 

lm., F eb. 
1" " 
2 .. .. 
2" .. 

' 10 
•091 
' 10 
'09 

79,27 1 
73, 251 

168,579 
152 ,686 

43 ,419 
38 ,66 5 
90,32 5 
80,503 

lm., F eb. ' 10 807,439 562,924 
1" " '09 808 ,1 61 531,779 
2 " " ' 10 1,693,221 1, 159,068 
2" " '0 ~ 1,637 ,~97 1,076,53 1 

lm., J an. ' 10 
1 " " '09 

627,666 
566,373 

363 ,75 1 
348,2 15 

15,377 
10,815 

101,328 
111,966 

· 64,43E 
63,8 15 

255,337 
209,3 17 
536,668 
449, 152 

99,7 22 
87, 178 

659,845 
568,863 

60,022 
54, 799 

124,460 
110,183 

8,266 
6,795 

93,062 
92,803 

8,450 
8, 193 

105 ,583 
66, 558 

14 
1,012 

36,84C 
35,578 

222,439 
187,60 6 
471,426 
340,975 

come 

15,2 76 
15,301 t· 

45,4151 5 
45,816 6 

55,648 
50 ,454 1 

140,229 11 
133,963 7 
280,458 25 
267,92 6 18 

39 ,875 ~ 
35,037 ' 

171,911 4f 
159,142 4( 

33,690 
32,450 
67 ,380 
64,900 

7,070 
7,043 

8 1,67 1 
82,573 

4,785 
4,407 

53,009 
51,402 

1,799 
2, 156 

2 1,3 11 
26,563 

130,778 
11 9,986 
259,773 ; 
.236,755 l 

20,276 .......... , 
15,640 .•... .. .... 

35,852 
34,586 
78,254 
72, 183 

244,5 15 
2 76,38 2 
534,153 
560,666 

22,067 
20,938 
44,084 
41, 57 S 

233,2U 
234,9 17 
467,063 
470 ,48( 

263,9 15 .•.•....... 
21 8,1 58 0 • •• • •• • •• , II 

16,859 
39,78 1 SAVANNAH, GA. lm.,Jan. '10 48,898 3 1,068 17,8 31 17,818 
37 ,08 1 Savannah Elec. Co: 1 " " '09 49,986 32, 256 17, 73( 17, 509 

12 .. .. •10 602.725 391.1 62 211,5 63 210,002 I : : : : : : : : I 12" " '09 599,484 383,400 21 6,084 207,00S 

.. ...... SEATTLE, W ASH. lm., Dec. '09 48 1,893 289,036 192,858 103,709 

. . . . . . . . Seattle Elec. Co. 1" " •og 415,079 253,80 1 16 1,2 7~ 95,313 
12" " '09 5,854, 175 3,394,538 2,459,638 1,242,663 I, 

3,824 1 12" .. '08 4,520,489 2,670,252 1,850,237 1,090,64t 
2,527 

75 ,40 5 TACOMA, W ASH . l m ., Jan . ' 10 144,3 6\ * 105,824 38,545 50,236 
59,007 1 Puget Sound Elec• 1 " " '09 122,85 i *98,44 1 24,417 44,054 

tric R, y. 
12,681 lm., J an . ' 10 53 ,36 1 30,309 23,051 4,56~ 

6,314 TAMPA, FLA. 1 " " '09 50,978 29,965 21,014 4,509 
111,082 TampaElec. Co. 12"" ' 10 598,68 J 346,449 252,237 56,02~ 
69 ,278 12 " " '09 558,25 368,039 190,219 42,167 

132,063 1 TOLEDO, OHIO. lm., Feb . ' 10 237,54 138,757 98,787 76,08J 
66,2 29 Toledo R,ys. & Lt. 1" " ' 09 21 4,8 13

1

11 7,889 96,294 70,911 
800,029 Co. 

2
2 :: :: ;

0
10

9 
496,0 14 290, 520 205,4941 151,291 

636,248 I 439,500 247,949 191,5511 141,92 




