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the choice for the long st r etches of transcontinental service 

in l\lontana and in the Canadian Rocki es. This, a t fir st 

thought , seems to be opposed to the generally held opinions 

of the special field of eac h system a nd proves that the decid­

ing factors in each case go beyond merely the car equip­

ment and include a lso the question of power distribution 

and power supply. In fact, it is safe to lay clown the gen­

eral rule that unless a ll of these factors are considered, it 

is impossible to reach a proper deci sion. VI e do not inteml 

to touch here upon the relati ve merits of the different sys­

tem s as that is con sidered in another editorial in this issue, 

but we wish to congratu late the industry that the smokf'. 

arising from the battle of th e syst em s is not able to obscure 

the fundamental merit s of electricity as a motiv e power . Copy-;.ight, 1913, by McGRAW PuBLISHING CoMPANY, - n tc:- ...., 
Entered as second-class matter at the post office at New York;• N ., Y. 

---- - ------- ------P?<-,,,.-.-,---"-=-_''..l,.• - , • ESSENTIALS FOR 
Of this issue of the ELECTRIC RAILWAY J OU RNAL, 8000 :-c-opze~,are pnnte11., '·PUBLIC SERVICE 

Cha racter, capabi lity, confidence­

mentioned by A. F. Elkins before 
~ ACCOUNTING 

the Centra l E lectric Railw ay A c-·• .. -o 
ARE DARK CAR One of the chang&s;i')vhich h ave countants' Association-these might be termed th e three 

CURTAINS been made a part o f\~. finish<~ ''C's" of public service accounting. They are ultra-

NECESSA R Y? . . th~ modern car is the _,,~e--oj{;~'fl):ift~g i;,11portant assets to the public s_erv ic~ ~ccou'.1tant , beyo_nd all 
enamels or compos1t1ons 111 place of dark hght-ab~r.liii;ig_/doubt, and deserve the emphatic pos1t1on g iven them 111 th e 

veneers and finishes. \\' hen such interiors a r e used in a list of required characteri stics. Inasmuch as they are 

car with a large number of bare tungsten lamps, the effect necessary, however , to the successful practice of any pro-

is often ~omewhat dazzling because so many bright spots fession, they are not so peculiarly indicati ve of a high-

strike the eye, but wh ere semi-ind irect a nd indirect lighting class public service accountant as some other characteris-

fixtures are used these light interiors are n ot on ly very tics mentioned by l\lr. Elkin s, such as the pow er to observe 

efficient but most agreeable as they permit the · illumination a nd analyze, the desire for uniformity and th e love of 

to be well diffused. Si nc e this is the case, is it not time detail. However exce ll ent may be a man 's moral character. 

that experiment s should be made with curtains which have how ever broad hi s capability, h owever sure hi s confid ence, 

been manufactured w ith a light color on the inner side ? he is not fitted for accounting work unless he possesses 

It is poss ible that in th e daytime the reflections from sun- these other essenti a ls. As ?lfr. E lkin s says. the public lit-

light on lowered curtains might prove disagreeable, but t ie va lues the preliminary work in assembli ng and coll at-

this is problematica l. It may also be urged that a light- ing a mass of data in order to make an annu al report, but 

colored cu rtain wo11 ld become soiled too easi ly. However, t he accounting department must spend at least a third of its 

thi s possib ility could readily be avoided if a darker strip time on such seemingly laborious deta il. T h e power ,Jf 

of material was used a long th e lower part o f the curtain. observation of the offici a ls of a la rge corporation is limited , 

PROGRESS 
IN RAILWAY 
ELECTRIFICATION 

l t is \\·ith great pleasure that we 

chronic le thi s week two more orders 

for r ai lway electrification and the 

a nnouncem ent of th e adoption of electricity by two oth er 

large ra ilroad s. \Ve refer to the orders of th e Canadian 

Pacific Railway for it s Rossland divi sion and of th e 

Canadian ~orthern Ra ilw ay at i\1ontreal and the announce­

ment that th e l,ennsylvania Ra ilroad will in stall single­

phase on it s suburban di vision fro m l'hiladelph ia to P aoli 

and that th e Chicago, i\ l ilwaukee & St. Paul Railroad 

will use 2400-volt direct current on 440 miles of track. 

ft is ve ry int eresting, in consi dering these ord ers, to find 

that the l'ennsy lva ni a Railroad ha s adopted single-pha se 

for suburban moto r-car service, whereas direct current is 

a nd they mu st have some artificial means of transcending 

limit s, such· as that furnished by fin ancial statement s and 

accompa nying stati stical dat a. To supply these th e ac­

countant mu st ha ve a knowl edge of more than the mere 

books employed; h e must und er stand their classi fication s, 

th e philosophy of accounting, th e rel at ion of accountin g to 

a llied subjects such as economic s, law and finance, and th e 

effects of va rious ec01irrn1ic a nd legal types of o rgani za tion 

upon accounti ng teclmic. .\nd, la st hut not least, he mu st 

know the requirement s of public utility laws and should not 

only keep hi s account s in accordan ce therewith hut a lso 

discourage all loose use of accounting te rms and pri11ciplcs. 

.ln no other way ca n the ideal system nf account s for which 

acco1mtants' assoc iations ha ve worked so industrialy ever 

become realized. 
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MAIN-LINE ELECTRIFICATION 

It will be strange indeed if Mr. Armstrong's paper on 

"The Engineering Problems of Electrification" at Montreal 

this week does not arouse considerable controversy as well 

as rejoinders other than those presented at the meeting. 
It early dismisses the single-phase from the possibilities of 

further consideration for trunk-line service, and in a study 

of the relative advantages of the split-phase and high­

tension direct-current systems the latter is found prefer­

able. It is not surprising that this severe arraignment of 

the straight single-phase system should have brought forth 

equally vigorous replies, which would undoubtedly have 

been larger in number if the meeting had been held in New 

York. It also elicited the important statement that the 

Pennsylvania Railroad had adopted the single-phase sys­

tem with motor-car operation for its suburban lines out of 

Philadelphia. 

We agree with Mr. Gibbs that this decision by the Penn­

sylvania Railroad is sufficient answer, if any were needed, 

to the claim that single-phase can no longer be considered 

a factor in future trunk-line service, and the high regard 

with which the system is held on the continent of Europe 
and its service on the New Haven road show that it is able 

to meet the requirements of the heaviest passenger and 

freight operation. Undoubtedly the high-tension direct­

current system has undergone a notable development within 

the past few years, and Mr. Armstrong holds out hope that 

the limit in voltage has not yet been reached. But we do 

not consider the number of interurban roads changed from 

single-phase to high-tension direct-current operation, as 

shown in Mr. Armstrong's Table I, a criterion of the pos­

sibilities of single-phase for trunk-line operation. The 

early interurban single-phase lines were installed before 

the development of the high-tension direct-current commu­

tating-pole motor, and in most instances had to run for 

considerable distances over direct-current city lines. This 

required such a complicated system of control and such a 

hybrid electrical equipment that it is not surprising that 

many of them, though not all, should have been converted 

to high-tension d.c. On the other hand, on lines operated 

exclusively with the single-phase system the same troubles 

have not been found, and their records for maintenance 

have been correspondingly low. 

We believe that it would be to the best interests of the 
industry if a thorough study and report should be made of 

the present status of each of the principal systems by some 

railway engineer, or preferably a committee of railway 

engineers who have not been so closely allied with either 

camp as to be considered partisans. Such a report should 
consider the question of first cost for all parts of the equip­

ment and should include a carefully compiled record of 

maintenance costs obtained from all of the different sys­

tems now in operation. It should also include a study of the 

question of interferences with telephone and telegraph 

lines, mentioned by Mr. Armstrong, the means which have 
been adopted for preventing these troubles and the cost 

and practical value of these remedial measures. We do 

not suggest this with the idea that any one system as at 

present developed will be found to be so far superior to the 
others that it could be adopted as a standard for this 

country. vVe do not £ee any great necessity for a standard 

system, even for any one road, provided only one system is 

used on the same locomotive division. But from such a 

study it should be possible to determine the conditions under 
which each system would be the most efficient for .the work 

to be accomplished. A more general agreement upon this 
point among electrical engineers would certainly be fol­

lowed by a rapid advance in railroad electrification. 

FEDERAL INCOME TAX LAW 

Elsewhere in this issue are abstracted two papers 

which were presented before the Central Electric Railway 

Accountants' Association on the subject of the federal 

income tax as related to electric railways. In the absence 

of specific instructions and report forms from the Treas­

ury Department, the papers should not be looked upon as 

technical digests of the new law, but they do present a broad 

practical view of the requirements with which electric rail­

way managers should acquaint themselves. One of the 

interesting points discussed by Mr. Cavanaugh is whether 

the "gross revenue" return should include accrued earnings 

as well as cash earnings. It must be admitted that the 
largest part of the gross receipts of a railway comes from 

cash sources, but the accrued amounts are not at all neg­
ligible. By no means the least advance made by modern 

accounting is the substitution of the accrued basis for the 
old cash basis. This has been applied particularly to ex­

penses and is shown by the allocation of expenses to the 

accounting or fiscal period to which they are properly ap­

plicable. 
Consistency m the treatment of an accounting period, 

however, deman.ds that all earnings applicable to that 

period, whether already paid in cash or of an estab­

lished future cash value, should be also taken into the 

accounting of that period. If accrued earnings cannot be 

included in a corporation's return of gross income, then 

expenses not paid in cash must be excluded from operat­

ing expenses. Such a treatment, however, would be a 

lamentable retrogression in accounting practice. The gross 
income should be that shown by the records of the corpo­

ration and its reports to the stockholders and not that in­

dicated by a separate record based on antiquated account­

ing methods. This situation was thoroughly analyzed under 

the excise tax law of 1909, and there is no ground for any 

divergence from the opinion of Secretary Mac Veagh at 

that time, to the effect that a cash basis of accounting would 
result "in inextricable confusion, uncertainty and inaccu­

racy." 
The paper by Mr. Hixson contains an admirable 

resume of the points· involved in the collection of the tax 

at the source, and it suggests the procedure to be followed 

in determining the net taxable income. Undoubtedly some 
points will be affected by subsequent rulings of the Treas­

ury Department, but the outline presents an advantageous 
working basis. It will be well for electric railway officials 
to bear in mind that the initiatory step in obtaining the 

required forms must be undertaken by them and that in case 

of the absence or illness of the officials who have power to 
make the _ returns· a delay of thirty days is granted only 

when application therefor is made before the date when the 
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return is due. It must also be remembered that although 
the income tax dates only from March 1, 1913, the re­
enactment of the old excise tax law makes it cover for all 
practical purposes the two preceding months. 

LOW SUBURBAN PASSENGER FARES IN OAKLAND 

The hearing which was conducted recently by the Cali­

fornia Railroad Commission into the question of the 
suburban fares on the Southern Pacific electrical lines in 

Oakland, Alameda ancl Berkeley elicited some testimony 
which, unless thoroughly understood, might be misinter­
preted in regard to the satisfaction given by the electrical 
equipment there. The hearing was held because of a peti­
tion for lower fares from certain stations on the system, 
and the company's defense was that it was losing money 
on the present service. In support of these figures it pre­
sent ed statistics to show a property investment of some 

$46,coo,ooo, with annual receipts from operation of $1.354,-
303 and operating expenses of $1,832,437. In other words, 
the electric service on this suburban division is not even 

paying operating expenses. 
The railway system under consideration, as many of our 

readers_ may know, consists of a series of short electric 
lines spread out like a fan, serving the prosperous cities on 
the east side of San Francisco Bay and carrying a very 
large commuter traffic to San Francisco. At the point 
where tHe lines converge they pass on to a pier, at the end 
of which the passengers are transferred by ferry to San 
Francisco. The service supplied is excellent, and we doubt 
if ther_e is anywhere an equal frequency of trains for an 
equivalent number of passengers. Since the conversion 

. from steam to electricity the number of trains run has 
about doubled. The average cash fare between San Fran­
cisco and a large part of the district served is IO cents, and 
the average fare, including commutation tickets, is less 
than I cent a mile. Practically the same fares are charged 
by the San Francisco-Oakland Terminal Railways, which 
also operates electric trains in largely the same territory ancl 
has a separate ferry between Oakland and San Francisco. 

As the lines in question have recently been converted 
from steam to electricity, the adverse financial figures pre­
sented at thi s hearing naturally created considerable com­
ment ancl some dismav among electrical engineers. An 
analy's is of the si tu ation, however, shows that it is not 

unfavorable to electrical operation per se. This is made 
e~ident by the report of the operating expenses of the Oak­
land, ,Alameda & Berkeley lines for twelve months, based 
upon operation during May, 191 2, published on page 1258 
of the issue of this paper for Dec. 13. 

This table, for instance. shows that, out of a total ex­
pense for maintenance of way ancl stru ctures of $447,000, 
less t,han $50,000 was clue to the electr ical apparatus. Un­
der maintenance of equipment, of $135,000 expense, only 
approximately $46,000 was clue to the electrical equipm ent. 
Under transportation , out of $700,000, $246,300 was clue to 
the electrical equipment and the men required to oper­
ate th e electric cars,, and thi s is the figure which would be 
compared with the cost of locomottve cngi necn; and fir e­
men. All of the other expenses, it appears, would not be 
affected by the character of the power used. Thus, out of 

a total expense of $1,832,000, only about $335,000 is of such 
a character as to involve a comparison between electric and 
steam operation. In this connection it should be remem­
bered that a considerable portion of the trackage of the 
electric system is also used by through trains of the South­
ern Pacific from and to the East. The division of expenses 
between the through and the suburban traffic is not appar­
ent from the table, but it is certain that a large part of 
the maintenance of way and structures and some of the 
transportation charges, such as for crossing flagging and 
interlockers, would undoubtedly have to be defrayed to 
accommodate this steam service, even if there were no 
electric suburban trains. Finally, of the reproduction cost 
of $46,209,560 quoted by the company, the entire amount 
to be charged against electrical equipment, including power 
plants and transmission systems, is less than $5,000,000. 
Unfortunately, no data are available on the cost of opera­
tion of the suburban lines when the motive power was 
steam, but to anyone familiar with the cost of steam opera­
tion it is apparent that electrification was in no way ac­
countable for the final deficit. We might add that at the 
time of the change public opinion was very strongly in 
favor of electric trains, and had this sentiment been ignored 
traffic undoubtedly would have suffered. The only conclu­
sion to be reached from this consideration of the subject, 
then, is that the deficit is due to two causes: First, the 
rates of transportation are too low to afford a profit on 
the capital invested; second, the cities in and between whieh 
the lines operate are overbuilt with rapid transit lines. 

So far as the Oakland situation is concerned, we might 
stop here, but we believe that in the interest of a broad 
survey of the situation of suburban fares on trunk lines we 
should go slightly further. Steam railroad companies 
have nearly always maintained that their passenger 

suburban traffic was unprofitable. Incl~ed, one steam rail­
road manager in the East said some time ago that his road 
would be better off if it had no comm'uter traffic at all. 
vVe agree to this proposition in general if th e suburban 
business is charged with the same propor:tional amount per 
passenger of overhead expenses as th e th rough traffic, but 
in most cases this would be an improper method of ac­
counting. The usual elaborate station arrangements, with 
waiting rooms, facilities for handling baggage, etc,) are not 
needed by the average commuter to anything like the,_ extent 
to which they are r equired for the through passenger t'taffic, 
and with the possibility which electric power presents ot 
reducing the expense and area required for switching at 
terminals, the overhead expenses properly to be charged 
against suburban traffic conducted by electricity are still 
further g reatly reclucecl. This situation does not apply 
with so great force in Oakland as in most other places 
because of the necessity there of ferry transportation. Dut 
the Brooklyn Rapid Transit Company has shown at the 
Brooklyn Bridge that it can handle with electric trains a 
terminal traffic g reatly CX\'.Cccling that on most steam rail­
road lines without difficulty on two main tracks, four plat­
fo rm tracks and two stub tracks. This fact and many other 
similar instances which could be cited prove that any 
greater trackage in a combined through line and suburban 
terminal must be charged to some other account than the 
purely suburban business. 
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R ecent I mprovernents on Berkshire Street Railway 
This Article Concludes the Account of Improvements l\Ia<le by the Berkshire Street Railway by Descriptions 

of a New Low-Cost Carhouse at Sheffield, l\Iass ., of a Carhouse Extension at Pittsfield, 
::\lass., and of New Track Work and Bridges 

The new inspection carhouse of the Berkshire Street 
Rai lway at S heffield, .i\Iass., was designed to provide stor­
age faci li ties and pit layouts at a cost not exceeding $600 
per car. It has a low roof, which reduces the weight 
to be carr ied upon the columns. Pa rt of the rear was 
built without a floor to save further in cost. The car­
house is adjacent to the Sheffie ld substati on and is 301 ft. 

Berkshire Improvements-Sheffield Carhouse and Incoming 
33,000-V olt Line 

long over a ll and 75 ft. in extreme width. T he storage 
sect:on, howeve r , is only 57 ft. wide and conta ins four 
through tracks located 13 ft. apart on centers. The capac­
ity of the house is twenty-four double-truck cars seating 
forty- fo ur passengers each . It is of brick construction 
with concrete flooring throughout 210 ft. of its length. 
T he roof is of five-p ly tar and gravel construction , sup­
ported on 6-in. x 6-in. · yellow pine posts, the fou ndations 
being of concrete. T he posts divide the storage and in ­
spection area into 10- ft. x 13-ft. bays. 

Two tracks have pits 150 ft. long and 4 ft. 3 in. wide, 
each equ ipped with sixty 23 -watt lamps set in nich es which 
a re staggered in th e pit walls every 5 ft. The pits have 
concrete wall s, are 4 ft. 6 in. deep and, in each in stance, 
a re drained to two point s one-fourth of the d istance in 
from the ends. The lamp circui ts a re carried in 1-in. con ­
duit and are controlled from wall swi tches alon g the s ide 

,., .- .:; _'* 

~-7.:.--";~--:" _:7•.::;.._-:: , ~- ~-:-:-.. 

Berkshire Improvements-East Street Carhouse 

o f the carhouse. T he lamp recesses have bottoms inclined 
about 45 deg. from th e horizontal to get good drainage 
and reflecting conditions. T he pit bottoms a re of concrete 
slab and g ranolithic fini sh , and the tracks a re of 55-lb. 
T -rai l anchored by bolts as illustrated to the pit shoulders. 
A passageway 3 ft. w ide has been left between the pits at 
their middle point. The carhouse is heated by low-pressure 
steam supplied to pipe coils installed along the walls from 
a Smith boiler with a shell 5 ft. 4 in. in diameter and 5 ft. 

10 in. long. T he latte r is housed in a boiler room outside 
the ca rhouse proper and with a floor somewhat below the 
pit level. Ashes are removed by a hand-opera ted hoist, 
and a coal pocket of 30 tons capacity is provided with 
facil iti es for g ravity delivery of fu el from passing cars. 
At the side of the carhouse proper is a brick and concrete 
extension I 51 ft. long and 18 ft. wide, which contains in 
addition to the boiler and coal rooms an inspector' s office, 
trainmen's lobby, toilets, sand and oil rooms, machine-shop 
space and pump room. A small stockroom is also provided. 

The interior lighting of th e carhouse is cared for by 
I 50 23-watt se ries lamps hung from the ceiling and con­
trolled in groups of thirty from wall switches. In place 
o f the usual copper trolley wire a 3-in. x ¼ -in. steel bar 
support ed by insula ted clips was attached to the underside 
of the usual inverted U-trough. The cost of this a rrange­
ment was less than with a copper trolley wire over each 
track. T he oil room has a concrete threshold rising 8 in. 
above the floor at the doorway leading into the carhouse 
proper, to prevent the flow of oil into the latter in case 
of leakage. The walls of the oil room are also carried 

Berkshire Improvements-East Street Carhouse Interior 

upward to a point 42 in. above the roof wall s, to insure 
add: tional fire protection. 

FIRE PROTECTION 

T he carhouse is equipped with the Rockwood dry-pipe 
system of sprinkl ers. Water is taken from the Housatonic 
R iver through an 8-in. pipe into a 15-in. Worthington cen­
t rifugal pump direct ly driven by a 50-hp, 600-volt d.c. Allis­
Chalmers motor located in a pump well outside the main 
carhouse, and it is fo rced from this point through a 6-in. 
pipe into a tank of I 5,000-gal. capacity mounted on a steel 
tower 90 ft. above the ground. The pump discharge has 
also a 6-in. connection with a system of underground 
lines of this size to supply water to six standpipes w:thin 
the main carhouse and to three hose houses on the property 
out side, each of which contains a two-way hydrant and 
150 ft. of 2¼-in. hose. A t each interior standpipe 50 ft. 
of hose are provided, with 1¼ -in. nozzles. A motor­
driven compressor which supplies air at 40 lb. pressure to 
the sprinkler heads is located in a pump well 7 ft. deep, 
13 ft. long and 9 ft. wide. 

The carhouse ceiling is carried to a maximum height of 
15 ft. above the floor. There are thirty 4-ft. x 5-ft. wired­
glass skylights in the roof, installed in ten rows of three 
each. Most of the skylights are 3¼ ft. x 4 ft. in size and 
are sloped to conform to the inclirie of the roof. Each 
skylight has two sprinkler heads. In the intermediate 
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spaces between the skyligh ts a nd beneath them a re groups fo r a ca rpenter shop and a paint shop sepa ra ted from th e 
o f ten h eads to serve the side wall spaces and the spaces storage sec tion of the house by an 18- in. fire wall of brick. 
between tracks a t the ceiling level. T h ere a r e 180 heads T he n ew storage a nd operating house has an ava ilable 
in the ca rhouse prope r usually insta lled IO f t. apa rt longi- a rea of 27,280 sq. ft. an d a capac ity of forty 45-ft. cars; 
tudina lly and 13 ft. a pa rt latera lly, with the exception of the carpenter shop has an a r ea of 35 50 sq. ft. and houses 
th e double h eads placed at each skyli ght. No ais le sprink- four ca r s, a nd th e older portion o f the h ouse, which con-
ler s a r e insta lled. T he sprinkler h eads a r e fed from two tain s the pit and r epair shop tracks, hou ses twenty-four 
long itudinal mains running a long the wall of the building 45-ft. ca r s in an area of 17,513 sq. ft . A g ravel floor sec-
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Berkshire Improvements-Plan of First Floor of Car Storage and Inspection Shed at Sheffield, Mass. 

on each side pa ra ll el to the tracks, the heads bet ween 
tracks being support ed alternately in pairs from each 
main. T he mains on the t wo sides of the house a r e tied 
tog ether by a 5-in. cross-connect ing pipe run 9 in. below 
th e roof. Four Pyrene ext ingu ishers and six sand pa il s 
ar e a lso placed within the house. T h e heads have a h eigh t 
above the fl oor of from l 3 ft. to l S ft . 

A conveni ent la mp and h eadlight r ack is used at this 
carhouse, as illustrated. I t consists of a fra me 12 ft . long 
and 4 ft . 8 in. hi gh , of I-in. x 4-in. wooden stock, th e 
capacity in lanterns being eight een spaced 8 in. apar t on 
h eavy na il s driven in to the top pi ece. T he lower por t ion 
o f th e frame consists of a sh elf of ¾- in . stock. 16 in. wi de. 

t ion of 4980 sq_ ft. a t the east end of the house a lso is in 
service to hold six ca rs, so that the tota l capaci ty o f t he 
plant is now seventy- four car s. 

The carhouse extension is a brick structure with tar 
and g rave l roof ca r r ied on stee l t russes and concrete­
sheath ed cast-iron columns. It s fl oor is of concrete. 
Above the carpent er shop a stockroom for more permanent 
sto rage has been provided, and above the present stock­
room, machine shop and fo rge room are an adcLti onal 
stockroom and an a rmature repair shop of 1720 sq. ft. 
T h e shop improvements include the install a tion of a \ Vayne 
oil tank pumping system with storage tanks in a fireproof 
compartment under the carpenter shop. j ib cranes in the 

Berkshire Improvements-Receiving Safe for Conductors' Cash at Sheffield Carhouse-Armature Shop at East Street 
Carhouse-Standpipe at Sheffield Carhouse 

car ri <.: cl 6 in. alio vl' the ground, and holding eigh t head­
lights. Th e latt er a r c insc ribe d with th e na me of each 
r<.:gula r tL~er to insure prope r ca re. 

EX T ENS IO N OF l'lTTS FI E Lll CA RI I OUS E 

T he improvement s la tely e ffec ted at th e Eas t S treet car­
hou se in Pitt s fid d a rc co mpri se <! in a n exten:.; ion 2 R(i ft. 
lon g- a nd 102 ft. wide , conta inin g eight tracb pl~ced 13 ft. 
a part on centers. ' l' he north side of the bui ldi ng- has space . . 

old carhouse an d in the ;1nnature i-0 0 111 . a tra ve ling cra ne 
ove r one pi t track beside the blacksmit h shop , conc rete 
a nd t imber sc rap bin s outs ide th e ca rhot1.-;e a nd th e l\ ler­
ritt meta l un it bins and lockers th roughout the stock de­
partment. T he fi r e prot ec tion o f the ca rhot1 ,'i l' a nd ~hop,-; 
also i11 cludes a (; rinncl l spri nkler in sta ll a t ion wit h 8 10 roof 
head :.; and 567 ai sle heads for car protectio11. 

In t li e new portio n o f th e ca rlwusc no pits a rc prnv i< kd . 
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S ix tracks are carried entirely through the property, per­
mitting entrance and exit of cars at either end, and these 
connect with the Pittsfield-North Adams interurban line 
by ladder tracks. A short track for outdoor wheel storage 
is provided at the forge shop, and connection with the ad­
jacent main line tracks of the Boston & Albany Railroad 
is obtained by a trestl e track which passes the scrap bins 
and also serves as a coal-discharging track outside the 

. . ' ·-~~·:; 
:~~·"l""-.ir.?· ":"::•··\.~ ,..: 

T&.i 

......,) 
;-,, ~~- . ~:~ ~-

Berkshire Improvements-Scrap Bin, Ramp and Side Track 
at East Street Carhouse 

power house. The offices of the general manager, dis­
patcher s' quarters and superintendent's office are located 
on the second floor on the front of the old carhouse and 
by extending outward from that building command an 
unusual view up and down the line. 

CONSTRUCTIO N AND EQUIPMENT FEATURES 

At the front of the extension Kinnear rolling steel doors 
a re provided , with windows above to amplify the Eghting 
of the carhouse interior. There are ten wired-glass sky­
lights over the building, usually 14 ft. x 15 ft. in size. The 
rolling doors a re I 5 ft. high. The bar type of trolley used 
is ¾ -in. x 23/2 -in. round-edge iron in 12-ft. lengths, which 
is attached at 6-ft. intervals to wooden trough by means 
of Anderson hangers and ¾-in. bolts. Concrete fo unda­
tions a re used for all walls and columns. At intervals of 
30 ft. along the side wall s Hubbell sockets wired in con­
duit are brought down to within 4 ft. of the floor to permit 
the attachment of I 10-volt li ghting plug circuit s to aid 
inspection work a round the cars. The upper portion of 
the carhouse extension is illuminated at night by seventeen 

-~ :: ~ '. 
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Berkshire Improvements-Lamp and Lantern Rack at Shef-
field Carhouse 

Westinghouse type B 125-volt, d.c. flame arcs hung from 
condulets on the roof trusses. Four similar lamps are 
provided in the paint and carpenter shops, with nineteen 
drop lamps for work near the floor. Incandescent drop 
light s are used in the stock and winding rooms on the 
second floor . In the winding room a IO-ft. jib crane 
equipped with a I-ton Triplex hoist is now in service 
between a banding lathe, banding and armature lathe. 

This change saves time formerly lost by detaching a hoist 
from a runway at the east end of the shop and erecting 
it on an I-beam in the ceiling. To save babbitt turnings 
and enable them to be used a second time a screen of 
canvas 3 ft. wide and 7 ft. high, supported by a wooden 
frame, is used under the lathe. Another useful feature of 
the shop is a Warsaw electric elevator of I ton ca pa city, 
with a platform 5 ft. square, which serves the old carhouse, 
upper and lower stockrooms and armature room by mul­
t:ple doorways on each floor. A GE commutator slotter 
lately has been added. 

OIL SUPPLY AND SCRAP BIN 

The oil supply system is piped to adjustable pump stands 
at one end of the first floor stockroom, and the company 
maintains the following storage capacities in separate 
tanks: linseed oil, 220 gal.; signal oil, 100 gal.; air com­
pressor oil, 400 gal.; engine oil, 500 gal.; power house 
valve oil , 300 gal. ; turbine oil, 300 gal.; kerosene, 400 gal.; 
electric car oil, 800 gal. Gages attached to floats are lo-

Berkshire Improvements-Skew Arch Bridge at State High­
way on Lee-Huntington Extension 

cated in one,,·:corner of the stockroom to indicate at all 
times the qu~ntities on hand. 

The carpenter shop contains a buzz planer, a speed lathe, 
a swing saw and two circular sa{vs, group-driven by a 
35-hp, 370-volt, three-phase motor of the General Electric 
induction type. 

The scrap bin, 60 ft. long and from 13 ft. to 32 ft. wide, 
con sists of a group of compartments formed by removable 
2-in. planking on the top of a concrete floor supported on 
concrete piers and foundations. The compartments are 
parallel and front upon a runway 6 ft. wide, which is con­
nected with the ground by a concrete ramp 25 ft. long. 
Barrows or teams are run up the ramp to the appropriate 
compartment entrance, and after being discharged the 
refuse material is kept here until it can be hauled away in 
a gondola or other car set in front of the bins on the 
siding shown in the accompanying halftone. A derrick is 
used to facilitate the handling of heavy material. Below 
one end of the bin structure is a compartment Io ft. high 
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for storing cement and other heavy supplies. The sec­
tions provide for seven classifications of scrap material. 
The concrete flooring is· reinforced by I-beams and the 
compartment sides are attached to 8-in. x 8-in. wooden 
posts. 

SPRINKLERS 

The sprinkler system was installed by the General Fire 
Extinguisher Company, Providence, R. I., and is designed 
to cover all parts of the old and new carhouse. The dry­
pipe system is in service, and the piping features are usual 
for this class of work. Water is obtained either from the 
city mains or from the Housatonic River, as described in 
connection with the condenser installation of the East 
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Berkshire Improvements-Section of Roadbed 

Street station. There is a JOoo-gal.-per-minute fire pump 
of the steam-driven type in the power house, and this 
supplies water to the standpipe and sprinkler mains of the 
carhouse and shops as required. The aisle sprinklers in 
the new carhouse are installed 8 ft. 8 in. above the floor 
and 24 in. from the side of the nearest car, be:ng 8 ft. 
apart horizontally. The feeders for the heads are run 
from dry valves in pits in the usual manner. The head 
piping is supported by diagonal inclined rods and adjust­
able straps attached to the roof trusses. Fifty-six heads 
are provided in the second-story stock room and armature 
shop, thirty-nine in the offices on this floor, and there are 
335 aisle line sprinklers in the new carhouse. In general, 
a single line of heads is provided between each pair of 
tracks. 

LEE-HUNTINGTON EXTENSION-HEAVY CONSTRUCTION 

The so-called Lee-Huntington extension now under con­
struction is one of the best examples of heavy electric 
railway work in New England. From Lee Junct:on to 
Blandford, a distance of 18 miles, the line is built upon a 
private right-of-way 50 ft. to 200 ft. wide, and conforms 
to steam railroad standards of construction, the maximum 
grade being 3.4 per cent and the maximum curvature being 

Berkshire Improvements-Beginning of Heavy Track and 
Ro:idbed Construction on Lee-Huntington Extension 

8 deg. Between Blandford and Huntington, a d;stance of 
5.7 miles, a temporary route will be followed in which the 
al ignment and grade will necessarily be less favorable. 
As the line crosses the Berkshire Hills in their roughest 
portions, many heavy cuts and fill s were ucccssary, and 
much reinforced concrete work has been used in connec­
tion with bridge and culvert construction. The largest 
cut on the line, near Blandford, known as Tiffany cut, is ¼ 

mile long, 60 ft. deep, 30 ft . wide at the bottom and 200 ft. 
wide at the top. More than 200,000 cu. yd. of earth and 
stone will be removed at this place. At Mud Pond, west 
of North Blandford and near Algerie Bridge, the direction 
of the line was changed owing to the expense of filling the 
pond. A start was made on both sides of the pond by the 
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Berkshire Improvements-Detail of Setting of Rails 

contractor, but within two rail lengths 60,000 cu. yd. of 
earth and rock produced no impression upon the bottom. 

The line will be single-tracked, using 80-lb. T-rails 33 ft. 
long, 6-in. x 8-in. x 8-ft. chestnut ties placed fifty-five per 
JOO ft. and gravel ballast. At each rail joint two copper 
bonds are used, each of No. 0000 capacity. Reinforced 
concrete bridge and culvert construction is general 
throughout the line. 0 f the several interesting skew arch 
bridges in place, one is shown in the accompanying half­
tone taken beneath the state highway leading toward 
"Jacob's Ladder" hill near Becket. This bridge carries 
the highway over the track with a 22-deg. angle between 
center lines, and one side of the bridge ends before the 
other begins. The width of the bridge at right angles to 
the center line of the track is 22.5 ft. and its clear height 
inside is 20 ft. Five similar bridges are used on the line. 

As in other new construction, the company uses as its 
standard a No. 0000 grooved trolley wire. The poles are 
of chestnut, 48 ft. long and spaced JOO ft. apart on tangent 
track, the spacing on curves reaching a minimum of 42 ft. 
Poles are set 7 ft. 6 in. away from the nearest rail. 
Bracket construction is used throughout, and strain plates 
are employed in the trolley construction at the beginning 

Berkshire Improvements-Carter Cilt Near West Becket on 
Lee-Huntington Extension 

and en <l of every curve and at points JOoo ft. apart on 
tangent track. The brackets vary in length from 12.5 ft. 
to 14.5 ft., and the trolley has a minimum clearance of 
r 8 ft. above the rail. The poles arc designed to carry a 
feeder cross-arm with four insulators and two cross-arms 
for high-ten sion lines at the top, the lines Lcing carri ed 
in 36-in. equilateral triangular spadng. The poles arc set 
from 6.5 ft. deep in rock to 7 ft . in fills and citts. On the 
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high-tension lines 
pins will be used. 
r ied on insulators 
eve ry fifth pole. 

Locke Ko. 315 insulato rs and ~o. 84 
T he local telephone ci rcuit wil1 be car­
at the side of the pole and transposed 

A noteworthy featu re of the line is the permanence of 
its construction, as indicated, fo r example, in the view of 
a siding bu ilt ove r a coal ya rd fo r the East Lee plant of 
the A merican \ Yriting Paper Company. Here the track 

.Berkshire Improvements-Reinforced Concrete Trestle 
Track at East Lee, Mass. 

is carr;ed on a wooden trestle support ed on reinforced con­
crete pi ers r 3 ft. apart on centers, 20 ft. high, 3 ft. x 8 ft. 
at th e top and ..J. ft. 6 in. x IO ft. 6 in. at the ground level. 
A bumping post and plank walk are provided at the track 
level. T he use of rein fo rced concrete increases th e ca­
pac ity of th e yard on account of the reduc ed space occu­
pied by the piers. T he tres tle is des igned to carry a 100.000-
lb. capacity steel coal car at any portion of its length. 

OTHER EXTENS ION S 

T he Canaan and Egremont extensions are not of unu sual 
design, but represent a good standard of tro11ey line con­
struction. T hey occupy private right-o f-,vay so fa r as 
practicable. T he representative bridge illustrated has 
three spans of 168 ft. tot al length over the New York, 
New Haven & Hartford Rail road near Great Barrington, 
Mass. The central span is a pony riveted Pratt trus s roo 
ft. long and the approach spans a re of th e deck plate girder 
type. T he clearance above the track is 22 ft., and the deck 

Berkshire Improvements-Bridge Over New York, New 
Haven & Hartford Railroad in Egremont Extension 

is of South ern pine construction, with 8-in. x 8-in. ti es 
spaced 8 in. apart in the clear. Seventy-pound T-rails a re 
used on the line, and two steel trestle bents in the bridge 
are carri ed on pile concrete foundation s. 

SUBWAY IN BUENOS AIRES 

The fir st city passenger subway to be built in South 
Ame rica was officially opened in Buenos A ires on D ec. 2. 
The line is about 2 mil es in length and is double-tracked, 
making 4 miles of track. It extends between the Plaza 
Mayo and the Plaza Once, and it was officially opened by 
the President of the A rgentine Republic. Prior to this 

opening ce remony, the line had been in operation for five 
days, during which no fares were charged but admission 
was by complimentary ti cket. 

T he subway is owned by the A nglo-A rgentine Tram­
ways Company, whose headquarters are in London. T his 
company also owns a large amount of surface railway mile­
age in Buenos A ires. Free transfers a re not given between 
the surface lines and the subway, but a transfe r ticket is 
sold from the one to th e oth er for 2 cents. 

ANNUAL MEETING OF EXECUTIVE COMMITTEE OF 
MANUFACTURERS' ASSOCIATION 

T he annual meet ing of the executive committee of the 
.-\merican E lectric Railway Manufacturers' Association 
was held in the offices of the associat ion, 165 Broadway, 
New York City, on Dec. rr, 1913. \ Villiam H. Heulings, 
Jr., president during the past year, was chairman of the 
meetin g, and there were present S. K. Colby, E dwin H. 
Baker , James H. McGraw, \Y. L. Conwell, Charles R. 
E llicott , Henry C. Evans, Cornell S. Hawley, B. A . Hege­
man , Jr. , Charles J. :.\fayer and Daniel \V. Smith . 

.i\Ir. Colby, vi ce-pres id ent in charge of entertainment 
during the past yea r , made hi s report covering the enter­
ta inment at the Atl antic City convention, and in the 
absence of l\ lr. Blewett , vice-president in charge of finance, 
th e secretary of the association, H. G. McConnaughy, read 
a report fo r him covering the registration at the conven­
tion. Mr. Baker , vice-president in charge of exhibits, then 
read a report covering the exhibit conditions and facilities 
at At lantic City. "i\Ir. Heulings then presented a report 
in which he outlin ed the general condition of the association 
as well as th e work accompli shed during the year and sub­
mit ted a number of suggestions for the future conduct of 
the affa irs of the assoc iation. l\Ir . .McConnaughy then 
reacl a summary of th e fin ancial repo rt , a detailed state­
ment on finance s having been handed to each member of 
the committ ee present. A report covering the membership 
was also presented by Secretary McConnaughy, which 
showed that the assoc iat ion hacl a membership roll of 342 
members, the largest number of members it has ever hacl 
when th e conventions were held in Atlantic City. The 
secretary-treasurer's report covering the A era Publicity 
F und showed that th e sum of $5,570 had been subscribed and 
had been turned o,·e r to the parent assoc iation together with 
a li st of the fund subscribers. 

T here being no furth er busi ness before the retiring com­
mittee, l\Ir. Heulin gs escorted the new president, Co rnell S. 
Hawley, to the chair and requested that he assume it for 
th e unexpired term, or until J an. r. 19 q. P resident Haw­
ley accepted the honor with a few appropri ate remarks and 
then asked fo r a report from the c;:ommitt ee on resolutions. 
B. A. Hegeman, chairman of the committee, reading a 
reso luti on which hi s committee had prepared in recognition 
of the services of the retiring president. 

In thi s the committee expressed it s appreciation of the 
fact that the advance made by the association during the 
past year and the increased scope of its work were due to 
the zeal. executive skill and close attention paid to im­
portant detail attendant upon the administration of its 
affa irs by William H. Heu lings, Jr. , the retiring president, 
and presented a resolution thanking him for his untiring 
labor and conscientious devotion to the interests and aims 
of the association. The resolution was unanimously 
adopted. A copy from the minutes of the association re­
garding thi s action was ordered sent to Mr. Heulings in 
recognition of his services. A rising vote of thanks from 
the committee members present was also extended to the 
retiring president. 

President Hawley then appointed Mr. Baker as chairman 
of a committee on membership and Mr. Colby as chairman 
of a committee on efficiency, after which the meeting- ad­
journed. 
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Meeting of C. E. R. A. Association 
Proceedings of Annual ::.\Ieeting, Hel<l on Dec. rn and 13 at Cleveland, Ohio- Papers on Essentials of Public 

Service Accounting and Federal Income Tax Were Presented 

The annual meeting of the Central E lectric Railway 
A ccountants' Association was called to order at the Hol­
lenden Hotel, Cleveland, Ohio, on D ec. 12. About twenty­
five auditors and accounting representatives were present. 
A fter the routine business had been disposed of, President 
Kasemeier r eviewed the work done by th e association dur­
ing the year and expressed hi s appreciation for the co-oper­
ation of th e individual members. 

The report of th e executive committee was then read 
by F. T. Loftus, auditor Indianapolis & Cincinnati Trac­
tion Company, Rushvill e, Incl., and secretary of the asso­
ciation. It recommended that th e membership in the 
association, in stead of · being restrict ed to the chief ac­
counting officer, be open to oth er accounting officials upon 
the recommendation of the chief accounting officer, only 
the latter or hi s designated representative, however, hav­
ing the right to vote. Th.:'. executive committee also recom­
mended that in the event of a railway company dropping 
from the membership of the Central E lectric Railw ay As­
sociation the chief accounting officer be continued in the 
membership of th e A ccountants' Association, subject to _the 
provisions of the constitution and by-laws. The point 
was brought out also that the admission of a railway into 
the membership of the Central E lectric Railway Asso­
ciation did not make its chief accounting officer a member 
of the Accountants' Association, but that such an officer 
must make application in the regular mann er. A fter a 
general discussion , the report of the exec utive committee 
was adopted. 

The report of the standing freight committee was ther, 
presented by the chairman, L. T. Hixson, auditor Terre 
Haute, Indianapolis & Eastern Traction Company, Indian­
apolis, Ind. The report recommended the adoption of 
certain additions and changes in the agr eement now in 
effect, as well as the adoption of certain rate schedul es. 
A fter discussion it was decided that the part of th e com­
mittee's report basing the forms on particular rates for 
the exchange of equipment be referred back to th e com­
mittee, and that after taking the matt er up with the Cen­
tral E lectri c Railway Associa tion th e committee include 
proper basing rates in a further report to be sub111itted at 
the next meeting. 

The report of the Query Box committ ee wa s next read 
by the chairman, A lbert F . Elkins. T n the discussion the 
question of sinking funds came up and l\Ir. E lkins stated 
that if the question conic! be held over until the next 
day a blackboard demon stration would be given as to the 
proper entri es necessa ry to handl e th e sinking fund 
recommendations in th e report. 

\V. l T. Forse, secreta ry-treasurer Union Traction Com­
pany of Indiana, then presented an address on "Proposed 
Changes in the Classifica t ion of Accounts of E lectric Rail­
ways." T. P. Ki lfovle, auditor Cleveland (Ohio) Railwav, 
stated that the imp~rtance of the changes in the prese;1t 
cla ss ification made it necessary for the accountant s to 
take some immediate action in order that a ca reful review 
of th e tentative class ification might he made when it was 
rece ived. Mr. Ki lfoyle sa id that the matter wa s of added 
importance because th <' Int erstat e Commerce Commission 
wo uld welcome a ll suggestion s made from every interested 
source. Mr. Elkin s mo ved that th e association, throu gh 
it s pres ident , ca ll a special meeti ng as soo11 as possible 
afte r th e receipt hy th e auditors of the tentative draft of 
the new class ifi cation, and that invitati ons he sent to the 
Interstate Commerce Commiss ion and th e American Elec ­
tric l{ai lway Accountant s' Association urging tltc attend 

ance of th eir respective accounting officia ls at th is me eting. 
In th e discussion fo llowing this motion, H. J. Dav ies, sec­
retary and treasurer Cleveland Railway, invit ed the asso­
ciation to meet aga in in Cleveland , ,where the fir st meet­
ing of th e Street Railway Accountant s ' Assoc iat ion was 
held in 1897. Mr. E lkins' motion was adopted, and Cleve­
land was select ed as the place of the special meeting, sub­
j ect to the call of the president. 

Before adj ournment , the president appointed a nomi­
nati11g committee, consi sting of the fo llowing members: 
A. F. E lkins, chairman; H. \ V. Bradtmill er, sec retary and 
auditor Fort \Vayne & Northwes tern Railway, Kenclall­
villc, Incl. , and J. N. T;ibb, treasurer Parkersburg, Mari­
etta & Int erurban Railway, Pa rker sburg, \V. Va. 

· A letter from M. \V. Glover, auditor Mobile Light & 
Rail.road Company, Mobile, Ala., who was fir st president 
of the Central Electric Rail way Accountant s' Assoc iation 
and is now president of the American Accountants' Asso­
ciation, was read by the secreta ry. Mr. Glover expressed 
his deep regret a t not being permitted to be present and 
his hope that closer relations between the National and 
the Central associations might be realized. There bein g 
110 further business, the convention adj ourned to meet 
aga in th e following morning at 8 :30 o'c lock. 

The first report taken up on Dec. 13 was that of the 
Query Box committee, accompani ed by a blackboarJ 
demonstration of sinking fund entri es by Mr. E lkins. F. K. 
Young, auditor Scioto Valley T rac tion Company, Colum­
bus, Ohio, sta ted that he did not look with favo r upon 
the plan of treating sinking fund account s as deductions 
from income and agreed with l\Ir. E lkins that entri es 
should be made on the books so as to show the true 
condition of the company without this deduction. Mr. 
Hixson thought a plan should be outlin ed to set up monthly 
sinking fund accruals and close these at the encl of the 
fiscal yea r. 

After the adoption of th e report o f the Q uery Box com­
mitt ee, Mr. Hi xson ancl · :lVIr. Cavanaugh gave their papers 
on the new feder a l income tax law, which a re abs tracted 
elsewhere. Mr. Davies said it was evident that many of 
the features of thi s new law, relating in part icular to pub-· 
lie servic e corporations, were not clearly unclerstoocl, and 
he sugges ted that the president appoi nt a committee o f 
three members whose dutv it woold be to draft a letter 
to the Secretary of the T r~asury, to be signed by the asso­
cia tion through its secreta ry, requesting an early construc­
tion of the provisions of the income tax law that relate 
to accruals, collections and payment s o f expenses , income, 
tax es and interest. This suggestion wa s put in the form 
of a motion by Mr. Hixson and carri ed. Th e committee 
will be named by the incoming presid ent. 

Mr. Elkins then presen ted hi s paper 011 ''Some Essen­
tials of Public Service 1\ ccou11ti11 g,"' an abstract o f which 
will be found elsewhere in thi s issue. 

The election of officers was the next order o f business, 
and the nomin ating- committee presented th e 11a111 es of two 
ca ndidat es for eac h ufiice. The ballot resulted in the elec­
tion of the fo llowi ng-: 

President- L. T . l Tix son, auditor T err e Haute, Indian ­
apolis & Ea stern Traction Company, T11dia11apoli s, Ind. 

r◄ irst vice-pres irlcnt - 11. B. Cavanaugh, audi tor Clcvc­
la11d, So uth western & C(llt1mhus Hailway , Cle veland , Ohio. 

Second vi ce- pres ident~ J. R. I-looper , auditor of frei~-Jit 
account s, Detroit U nit ed l{ ailwa y. 

Sec retary-F. T . Lo ftus, :lllditor Indianapoli s & Ci11 
c i1111ati Traction C01 11pa11y, Hush vi lle, 111d. 



1276 ELECTRIC RAILWAY JODRNAL [VoL. XLII, No. 25. 

Executive Committee- T . P . Kilfoyle, auditor Cleveland 
Railway; F. K. Young, auditor Scioto Valley Traction 
Company, Columbus, Ohio; J. H. Tabb, treasurer Parkers­
burgh, Marietta & Interurban Railway, Parkersburg, W. 
Va. ; C. B. Baker, auditor Toledo, Bowling Green & South­
ern Traction Company, Findlay, Ohio; C. B. Kleinhans, 
auditor Toledo & Indiana Railway, Toledo, Ohio. 

A t the conclusion of the election of officers, the new 
pr~s ident, Mr. Hixson, assum ed the chair and announced 
that the date of the next meeting of the association would 
be determined by the executive committee. After a vote 
of thanks to the hotel management, the Cleveland Railway 
and the Cleveland, Southwestern & Columbus Railway for 
courtesies extended, the con vent ion adjourned. 

SOME ESSENTIALS OF PUBLIC SERVICE 

ACCOUNTING 

BY A . F. EL KI NS, AUDITOR COLUM BU S, DELA WARE & MARION 

RAILWA Y 

The most necessary and primary qualifications for public 
service accounting may be stated in just three words­
character, capability and confidence . Character, says Er­
skine, "is the slow-spreading influence of opinion arising 
from the deportment of a man in society." The formation 
of character is our chief asset, and it ranks at the head of 
the list. To-day we have men of high moral character in 
every department of the electric railway field, all striving to 
perfect a complete unit of service to the public in strict 
conformity with federal and state regulations. The men 
who are filling the highest accounting positions are those 
who have carefully prepared themselves and who show 
character in every test. 

I am glad to see independent accounting schools being 
established in many of our cities in which a very high 
standard of accounting is set up. These schools increase 
the capability of men for public service accounting. The 
demand for trained accountants in this work is ever insist­
ent, and the way is always open for the man who is really 
capable of doing better work and not merely desirous of a 
change of employment. 

Character and capability are always necessary, but con­
fidence must form the groundwor,k around them. In our 
line of work confidence is very important. We must first 
decide whether a thing is worth doing, and then as to the 
manner of doing it. Having once decided, we must ap­
proach the thing with confidence and complete it , and the 
responsibility for the manner and effect of its completion 
will rest upon us alone, for it is entirely obvious that we 
who complete the record may best interpret it. 

Another important essential is the power to observe. We 
should secure copies of all acts placed upon the statute 
boo ks, both state and federal, and familiarize ourselves with 
those which have a direct bearing upon the railroads. All 
of them directly affect the accounting departments. Our 
supreme law-making bodies have forced the auditor to the 
front of the ranJs. Instead of the old self-centered book­
keeper, we have the trained accountant, the· analyst, who 
must exhaust every means at his command to become thor­
oughly familiar with every detail of the operation of the 
property, in order that he may not only record the figures 
but also kn.ow and understand the reasons therefor. For 
instance, the auditor must be in position to see that no addi­
tions are made to capital account, under expenditures for 
road and equipment, except such as properly and legally be­
long there and are properly authorized, and only then after 
such additions are passed upon by a higher official. There 
is a marked distinction between new works, or betterments, 
and mere replacements , and for the protection of all con­
cerned it is the auditor 's business to show a clear balance 
sheet in this regard. 

Another essential is that of uniformity. It would seem 
quite impossible to fix a set of hard and fast rules to gov­
ern the accounting of public service corporations, but we 
are well on the way toward an ideal uniform system, and a 
goodly share of the credit for this may be entered to the 
account of the Central Electric Railway Accountants' As­
sociation. As early as March, 1897, in Cleveland, C. N. 
Duffy, then secretary and treasurer of the Citizens' Street 
Railway of St. Louis, read a paper entitled "Suggestions for 
a Standard System of Accounts, Classification of Operat­
ing Expense Accounts and Form of Report That Will 
Admit of Comparison and Diffuse Information Between 
Companies." At the next convention, held in Boston in 
1898, the revised form was adopted and came into general 
use. Then when Circular No. zo was sent out to all rail­
roads by the Interstate Commerce Commission, our ac­
countants assisted the commission with suggestions for a 
uniform system of accounts. The alphabetical list of items 
of expense in the operation of electric railways, which is 
now in general use all over the United States, was prepared 
by the members of this association. 

Another essential in accounting that might be mentioned 
is a feeling of responsibility. With an almost ideal uni­
form accounting system in operation, the auditor still must 
feel a responsibility for local conditions. In particular a 
watchfulness must be exercised in perfecting the system so 
as to make it quite impossible for agents and others to be­
come careless in making reports. Carelessness on the part 
of anyone in the matter of -accounting for the company's 
money or property should be vigorously discouraged. The 
auditor should feel a responsibility and exercise that care­
fully without assuming too much authority. I find from 
experience that better results may be had by a close per­
sonal connection with the operating officials, and whenever 
they are advised of carelessness or inattention on the part 
of employees my experience is that they will stand firm for 
the auditing department. 

D etail in accounting is another essential worthy of men­
tion. The successful auditor of to-day must be practically 
,vedded to detail. At least one-third of our time is spent 
in our offices going over and assembling a mass of data, 
day after day, month after month, until finally we come 
to the end of the fiscal year. Then we see the net result of 
our work within the covers of an annual report. None bui 
ourselves may comprehend the labor and worry necessary 
to bring before the managers of our companies and the 
public this result. 

I would make brief mention of the journal in public 
se rvice accounting. This book forms one of the most im­
portant essentials in our work. Journal entries will always 
demand complete investigation and verification in an audit 
by certified public accountants. Auditors spend much time 
and thought setting up complete facts in vouchers, involv­
ing the payment of money, but they are very liable to over­
look the importance of writing a complete explanation of 
extraordinary journal entries. Every journal entry should 
be supported by all of the facts necessary to make the entry 
clear to anyone. Complete explanatory detail in support 
of the mere debit and credit framework of the entry may 
some time mean personal protection. 

The power to analyze should become a fixed asset with 
all auditors and accountants. A knowledge of the under­
lying principles involved in a proposition of accounting not 
only completes the end sought, but is sure to create confi­
dence in us and our work. It is the duty of auditors to 
study and analyze the conditions, and to be always ready to 
furnish operating facts to the managers that may help them 
to _solve the problems daily confronting them. It is due to 
the wisdom and action of these managers as much as to the 
governing statutes that we are witi:i,essing a new dawn of 
corporate publicity, and it is within the power of the auditor 
to be of immeasurable assistance in the furnishing of oper­
ating and financial data. 
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THE FEDERAL INCOME TAX LAW AS APPLI­
CABLE TO ELECTRIC RAILROAD COR­

PORATIONS 

BY H. B. CAVANAUGH, AUDITOR CLEVELAND SOUTHWESTERN 

& COLUMBUS RAILWAY 

The present income tax law applies to net income accru­
ing after March I, 1913, but the excise tax law of 1909 
was re-enacted to cover the months of January and Feb­
ruary, 1913, on the same conditions as the present law, so 
that corporations in making returns under the present 
law for the fiscal year ended Dec. 31, 1913, will include the 
full year, and such report must be filed on or before 
March 1, 1914. A corporation whose fiscal year ends on 
the last day of some month other than December may mak.e 
its report as of its fiscal year but is required to notify the 
collector of internal reveue of ,its district within thirty days 
from the day it designates as the close of its fiscal year 
of its intention to make returns as of its fiscal year, stat­
ing the date on which its year ends. Such a corporation 
is then required to file its report within sixty days after 
the date of the closing of its fiscal year. 

For 1913 nearly all corporations will be required to 
make report as of the calendar year for the reason that 
they have not had sufficient time in which to notify the 
collector of internal revenue of their intentions. For 
instance, a corporation whose fiscal year ended June -JO, 
1913, would have been required to notify the collector 
of internal revenue before July 1, 1913 ; but a corporation 
whose fiscal year ends June 30, 1914, may notify the col­
lector of internal revenue of such fact prior to July 1, 

1914. Such a corporation may make its return for the 
six months of 1914 and can then make its return at 
the close of the fiscal yea~ as of June 30, 1915. 

Each corporation is required to see that the proper 
forms for making returns are received by application to 
the collector of internal revenue for its district. It will not 
be considered the duty of the collector of internal revenue 
to forward blanks and a corporation cannot plead this as an 
excuse for not filing a report. In case of sickness or 
absence on the part of an officer of a corporation, the time 
limit in which reports are required to be filed may be 
extended thirty days by application to the collector of 
internal revenue for its di strict, but such a request must 
be made prior to the dat e upon which the return is made. 

PENA LTY 

For neglecting or refu sing to fil e returns within th e 
time limit a corporati :m w ill be liabl e to an addition of 
50 per cent to the amount of the tax and will a lso be sub­
ject to a fine of not more tha n $ 10,000. A ny officer of a 
corporation r equired to make a r eturn under this law who 
knowingly signs a r eturn whi ch is not correct with the 
intention of evading the tax w ill be guilty of a mi sde­
meanor and wi·ll be liable to a fin e of not more than 
$2,000 or to imprisonment of not more than one year, or 
lioth. F urthermore, the tax due f rom such corporation will 
be subject to a fine of 100 per cent. 

The failure o f a corporation to pay the tax when due 
as assessed by the collector of intern al revenu e and ten 
clays a ft er noti ce and demand by the collector of internal 
revenue will be subj ect to an addition of 5 per cent to the 
amount of tax unpaid and interest at the rate of r per 
cent per month from the time such tax was due until paid. 

FOR MS OF RET UR N 

The returns a rc rcquirecl to show: 
1. The total amonnt o f pa id-up ca pital stock outstand­

ing at the close o f th e yea r for which returns are made. 
2 . The tota l amount o f bonded and interest-bearing in ­

debtcclness a t th e close o f th e yea r for which return s a rc 
made. 

3. T he g ross amount o f income received from a ll sources 
during the yea r. 

4. The total amount or operating and maintenance ex­
penses paid within the year, all rent als or other paymcnt5 
required to be made as a condition of operating or hold­
ing property being stated separately. 

5. The total amount of losses actually sustained during 
the year not compensated by insurance or otherwise and 
including depreciation. 

6. The amount of interest accrued and paid during the 
year. 

7. Taxes paid. 
8. Net income. 
The first two requirements are easily understood ancl 

will not be discussed. 
GROSS AMOUNT OF INCOME RECEIVED FROM ALL SOU RCES 

DURIN G THE YEAR 

In the case of personal returns the law refers to gross 
income as gains, profits and income derived from salaries, 
wages, etc., and from any source whatever ; while in re­
turns for corporations the law refers to _gross income as 
income arising or accruing from all sources during the 
preceding calendar year. The gross income o f a corpo­
ration as shown by the report to its stockholders doubt­
less includes accrued earnings as well as cash receipts, but 
the fact that cash or its equivalent will be received in the 
future for these accruals makes such a gross income a 
proper return. It seems evident that the gross income to 
be returned by a corporation should be the same as shown 
on its books and by its reports. This appears to be borne 
out by the analysis of the law by L. F. Speer, deputy com­
mi ssioner of internal revenue, wherein he states that 
'\yith responsible corporations the books are supposed 
to show the facts," and, again, that "the government will 
not be like'.y to accept a return of annual net income of a 
corporation showing a statement of facts at variance with 
its report to its stockholders or at variance with books of 
record unless it shall be shown that such r eport s and 
records are erroneous." A . H. Walker, attorney of New 
York City, however, claims that accruals are not intended 
to be used in connection with gross income and that a cor ­
poration cannot be taxed on income not actually received 
during the year for which return is made. 

This question was thoroughly analyzed by accountant <; 
for the purpose of making returns under the excise tax 
law of 1909, and it was generally understood tha t gross 
income and net income were to be as shown by a corpora­
tion 's books and reports. Thi s view of the case is borne 
out by instructions issued by Secretary Mac V eagh r egard­
ing the return to be made under the excise tax law of 1909, 
in which he states in part as follows : 

" An impression has obtained iri some quarters that no 
items should be considered in making up the account of 
the corporation, either as income or a dedu ction, unless 
its receipt or disbursement was evidenced by an ac tual cash 
transaction. When we contemplate th e c~mplicati ons and 
intricacies of the business affairs o f a g reat co rporation, 
with its many dealings with other corporati ons and in­
dividuals, which a rc neve r settl ed in cash but on somewhat 
the clearing-house plan, any attempt to fo llow each o f 
th ese transactions out into the cash book would result in 
inextricable confusion, uncertainty and ina ccuracy. It 
will appear, the refore, that the r eturn is to be macle fro m 
the ledger and not the cash book, and that entry 0 11 the 
ledger from Jan. I to Dec. 31 of th e year for which re turn 
is mad e is the ev idence which will cletc rm inc whether or 
not an item is to be considered in making the ret urn." 

OPER ATINC AN D MA I NTENANCE EX PENSES 

Operating expenses would seem to be unde rstood to be 
the same as shown by the books and records o f a co rpora ti on. 
Rentals seem to mean th e fi xed sum paid fo r a property 
taken over from an other company and operat ed, but not 
charges for offi ces, buildings or i; mall piecc i; of lancl whi ch 
the company 111ay be rentin g- anrl using in its opcratio11 o f 
property. They a rc included in opera ting expenses. 
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LOSSES SUSTA I NED DURING THE YEAR NOT COl\lPENSATED BY 

INSURANCE AND INCLUDING DEPRECIATION 

T he deductions allowed in this item would seem to be 
fro m loss of property or accounts not compen sated by in­
surance and charged off on the books of th e corporation. 
.-\n a llowance is a lso made of a reasonable amount fo r de­
preciation, provided that thi s account is recognized by th e 
corpora tion. 111 ,vhi ch case it will, of course, appear in its 
reports. 

INTEREST AND TAXES 

I t would appea r that items of interest and taxes should 
be trea ted in the same manner as gross income; that is, th e 
amount to be deducted would be the amount accrued and 
not the amou nt actually paid. with the exception th at a 
co rporati on will not be a llowed to deduct inter est on an 
amount of its bonded and other indebtedness in excess of 
one-half of the •amount of its outstanding capit al stock 
a nd bonded and oth er indebtedn ess. 

Taxes on real and personal property, on gross ea rnings 
a nd on net income. imposed by the state or federal govern ­
ments a re allowed to be deducted, with thi s excep tion­
that taxes imposed by a muni cipa lity for local benefit s, 
<; uch as paving, sewe r , etc. , cannot be included. The nor­
mal tax of I per cent paid by a corporation on bond in­
terest , wh ere the p rov ision of th e mortgage guarantees 
the payment of interest free of tax, cannot be included 
in the deduction of taxes. No provision is made in th e 
fo rego ing it ems of deduction s fo r amount s received by 
a corporation from securities of another corporation held 
by it, whether in th e form of interest or dividends. It 
would appear to be th e intent of th e law to compel a cor­
por ation receiving such amounts to report them as gross 
income on whi ch it mu st pay th e normal t ax of I per cent , 
a lthough the corporation paying th ese amount s has in­
cluded them in its report of n et income. 

NET IN COME 

The law defines net income as the amount derived after 
deducting from th e gross income recei'ved from all source" 
during th e yea r the specific deduction s hereto fore enumer­
a ted. 

THE NEW FEDERAL INCOME TAX LAW 

BY L. T. HIXSON, AUDITOR TERRE HAUTE , INDIANAPOLIS & 

EASTERN TRACTION COMPANY 

T hat portion of the t a riff act approved Oct. 3. 1913, 
which provides for an income tax wi ll no doubt be read 
by a greater number of people than any oth er secti on of 
the act. While it may appear that the exemption of $3,000 
or $4,000, as the case may be, will relieve a great many 
of the necessity of giving this law any consideration , it 
wi ll be found. on close examination , that a la rge number 
of people wi ll be affect ed in th at they will be r equired to 
make various reports and certificates, a lthough they will 
finally be tax-exempt if such r eports and certificates are 
properly prepa red. 

Officers of corporations will also ha ve to be on the alert 
and to keep abreast of the rulings promulgated by the 
T reasury Department not only as to taxes to be assessed 
aga inst the corporation but as to deductions which such 
co rporation is required to make from certain payments to 
individuals. 

The provisions of the old excise tax law ( commonly 
called the corporation tax law) , which is superseded by the 
income tax law, a re considerably changed by . the new 
statute. For example, the specific exemption of $5,000 
allowed corporations under the old law is not allowed; 
neither is it specifically stated that the amount of dividend 
r eceived from stocks of ·corporations subject to the tax may 
be deducted, although the law may be construed as allow­
ing th is deduction. There is also a different basis for 

a rriving at the amount of interest which may be deducted. 
The law might be subdivided into two parts-that prin­

cipally affecting individuals and that which affects cor­
porations mainly. 

CORPORATIONS 

The old corporation t ax law was re-enacted and covers 
the period J an. 1 to Feb. 28, 1913, at which time the income 
tax law took effect. The re-enacted corporation tax law 
provides that the amount of tax to be assessed against a 
corporation for January and February shall be ascertained 
in accordance with the provisions of the income tax law, 
and provides furth er that a corporation shall be required to 
make one return only for the full year of 1913. Therefore, 
to a ll .intents and purposes, the old corporation tax law is 
a dead let ter from Dec. 31, 19 12, so far as returns are 
concerned. 

COLLECT ION AT THE SOURCE 

The mo st complicated portion of the act seems to be 
that pertaining to collection of the tax at the source. 

The law provides that all persons, firms, corporations, 
etc .. having the control, receipt, disposal or payment ot 
fixed or determinable annual or periodical gains, profits 
and income of another person subject to tax, shall, in behalf 
of such person, deduct and withhold from the payment an 
amount equivalent to the normal income tax upon the same 
and make and r ender a separate and distinct return of the 
income of each person; provided that no portion of such 
tax shall be withheld prior to Nov. 1, 1913; provided, fur­
ther, that no return of income as above shall be required, 
if such income for any taxable year, exclusive of dividends 
on capital stock of corporations, etc., subject to the tax, is 
not in excess of $3,000, except that the tax of 1 per cent 
shall be deducted from interest on bonds, etc .. regardless 
of th e fact that the amount of interest may be less than 
$3,000. 

The provisions o f the law for collection at the source 
refer to the normal tax of I per cent only. 

Owing to difference of opinion as to the interpretation 
of the law, especially that part pertaining to collection at 
the source, the Treasury Department has at this writing 
issued two pamphlets covering regulations regarding the 
deduction of income at the source- one covering bond in­
t erest and similar income, th e other covering income other 
than bond interest, etc. A ruling regarding the tax on 
bond interest provides that, for the purpose of collecting 
th e tax, th e "source" shall be the debtor or its agent in the 
United States. On th e debtor or agent, therefore, falls the 
duty of withholding the tax, and such tax shall be with­
held by no other bank, trust company or individual takin~ 
coupon s or interest orders for collection; provided that the 
owner makes a certificate of ownership showing whether 
exempt or not and delivers said certificate with the coupons. 
If, however , th e coupons are not accompanied by such 
certificate of ownership, the bank or trust company first 
receiving the coupons is required to fill out a form of cer­
tificate acknowledging responsibility for th e collection of 
the tax. This certificate accompanies the coupons to the 
debtor or his agent, and the tax is not again withheld, but 
the certificate is fil ed by the debtor or his agent with the 
government. 

There are several forms of certificates authorized by the 
Treasury Department for use in connection with collection 
of bond interest. 

All certificates of ownership of bonds. etc., received by 
the debtor or agent must be filed by either of them with 
the collector not later than the twentieth of the following 
month. While, according to the law, the trustee under a 
mortgage is authorized to file these certificates. it would 
probably be more satisfactory for the debtor to make all 
reports to the collector, thereby retaining all records of 
transactions as well as saving- considerable expense in the 
way of fees to the trustee. This item of filing reports of 
bond interest paid, listing certificates, etc., will be found 
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to be 11 0 small matter. T here will also be required 
changes in , or additions to, ledger accounts to provide a 
complete record o f these transactions, so that they will be 
clear at all time s and that the representative of the Treas­
ury Department may readily audit them if he so desires. 

The law provides that the normal tax on individuals to 
be ,,vithheld at the source shall not be construed to require 
any of such tax to be withheld prior to Nov. 1, 1913. The 
question then ari ses as to whether the entire amount ot 
mterest which matures D ec. I is to be taxed or only that 
portion accruing a fter Nov. I. For example, six months ' 
interest, amounting to $25, might be due Dec. r. \ Vould 
the tax be collected on $25, the full amount, or on $4.16, 
the amount accruing since Nov. 1 ? One ruling by the 
Treasury Department provides that "the tax shall not be 
withheld on coupons or r eg istered interest maturing and 
payable before March r , 19 13, a lthough presented for pay­
ment at a later date. " T hi s ruling is probably mad e for the 
reason that the proclamation of the Secreta ry of State stat­
ing that the proposed amendm ent to the constitution had 
been ratified by th e prope r number of stat es was not issued 
until Feb. 27, 1913. 

This brings up the questi ons : \Vhat shal! be considered 
income, the amount actually r eceived or the .:.mount accru­
ing to a certain period ? Will the individual include in his 
returns the amount of i11terest received between :.\'larch 1, 

1913, and Jan. I , 1914, r egardless of the fact that a por­
tion of this interest accrued prior to March 1, 1913 ? It 
would seem that the Treasurv officials would have an end­
less task if they were to apply the " accrual" basis to indi­
viduals, and that they will ve ry likely consiuer the amount 
as income during the period in which it was actually re­
ceived. \i\Tith corpora ti ons , however , th e reports and col­
lections will probably be made in the same manner as the 
books of account a re kept- usually on th e "accrual" basis. 
Therefore, the ruling ment ioned above probably refer s to 
the contract elate of payment , and any interest clu e March 
l, 1913, or thereafter would be taxable on th e full amount 
paid and not the proportion acc ruing after Ma rch 1 , at 
least so far as indi vidua ls a re concerned. . 

There are a number of mortgages which provide for 
payment of both princi pa l and interest without deduction 
for any tax which the company may be required to r etain. 
In such cases th e debtor would pay the tax in full. How­
ever, when the owner of the bond makes hi s return he 
must list as a part of hi s income th e interest received on 
such g·uarant eecl tax-free bonds, and if he is not exempt 
from taxation he will pay on such interest . Thi s would 
make double taxation- the debtor paying tax and also the 
bond owner. In such cases would the owner not have th e 
right to show such amount on his r eturn as a deduction 
under item 8--" th e amoun t of income the tax upon which 
has been paid or withheld for payment at th e source"? 

The law does not speci fy that the tax on such bond 
interest must be fin a lly paid by th e bond owner to entitle 
him to claim the deduction, but it does very clea rly state 
that no credit as a deduction shall be made to a company 
fo r taxes paid 0 11 bonds issued with a gua ranty tha t they 
a re free from taxa tion. 

In addition to bond int erest or simila r income, the income 
a ri sing from other inter est, such as ordinary notes and 
open ac counts, r ents, sala r ie s, wages, etc., is taxable at th e 
source. S uch tax sha ll not b~ withheld , however , until such 
t ime as the rents, sala ri es, etc., shall have reached an 
aggregate amount in excess of $3,000. \Vh en such amount 
has been reached th e withhold ing agent ( source) shall 
withhold the normal tax on th e enti re amount ($3,000 and 
excess ) unl ess th e person entit led to th e income file s with 
such withholding- ag-ent a noti ce, the fo rm of whi ch is pre­
sc ribed by th e T reasury I Jc pa r tm ent , cla im ing- exemption 
und er paragraph C of Section 2 o f the ac t, in which case 
the withholdin g agent sha ll withhold tax on the income 
in excess of th e exempti on ($3,000 or $4,000) only. 

POI N TS AFF ECTI NG I N DIVID UA LS NOT CLEA RLY SET FORT H , 

WHICH WILL DOUBTLESS REQUIRE SP ECIA L R U LI N G 

U NTIL DECIDED BY THE COU RTS 

The law provides ve ry cl ea rly that $3,000 or $4,000 of 
the net income is exempt from th e normal tax, but is ve ry 
indefinite as to wheth er this appli es to th e additional tax. 

The law a llows as a deduction from income, so fa r as the 
normal tax is conc erned, under it em 7, th e amount of divi ­
dend received from corporations, etc ., subj ect to the tax, 
and under item 8, the amount of other iricome the tax on 
which has been paid or is to be pa id at the sourc e. Does 
thi s also apply to the additional tax? 

Under the law th e additional tax is assessed upon the net 
income in excess of $20,000. P a ragraph C of Section 2 

provides "that there shall be deducted from the net income 
of each of said persons, ascertained as provided herein, the 
sum of $3,000," etc. If thi s is to be a deduction from in­
come in computing the additional as we ll as th e normal 
tax , it would seem that the wording of the law should be 
"'income exemptions,' ' or ' 'deduction s from gross income,' ' 
instead of deduction s from net income. Pa ragraph A , Sub­
division r , r eads, " that there shall be lev ied, assessed, col­
lected and paid annu ally upon the entire net income a ris­
ing or accruing from all sources a tax of r per 
cent per annum upon such income, except as hereinafter 
provided Paragraph D of Section 2 exempts 
individua ls from the normal tax as far as dividends a re 
concerned, in the following words: " P er sons liable for 
the normal income tax only shall not be r equired 
to make r eturn on dividend s on the ca;:iital stock or from 
the net earnings of corporations taxable on their 
net income as herein a ft er provided. " 

Subdivision 2 of pa ragraph A reads : ' 'All th e provi­
sions of this section relating to individuals who a re 
chargeable with the normal income tax, so fa r as they a r e 
applicable and not inconsistent with this subdi vision of 
paragraph A , shall apply to the levy, assessment and col­
lection of th e additiona l t ax im posed under thi s section." 
Th erefore it would appea r that it was th e intent of th e law 
that neither the $3,000 or $4,000 items, dividends or other 
income on which the normal t ax was paid at the source , 
should be exempt from the additiona l tax. 

P OI N TS NOT CLEAR AFFE CTIN G CORPOR ATION S 

The principal point 011 which there seems to be doubt is 
as to whether credit may be taken for the payment of ta x 
at the source on · income which a corporation may receiv e 
from di vidends. \Vhil e th at portion of the law relating 
especially to corporations (paragraphs G to I inclusive) 
does not make any mention o f this item. it is certainly 
proper to cla im credit for such payment at the source, if 
it is allowable to individuals, or if it is proper to assum e 
that the indi vidual is to pay th e additional tax on such 
it ems, and the $3,000 or $4,000 exemption item. 

The T reasury Depa rtment has not at thi s writin g issued 
blank fo rms fo r making out the report s, but these would be 
made substantially as shown in t]1 e accompanying table. 

f N O JVl lJ l" AL S ( E NC AC ED IN B US I NESS) 

<; rose in com e fr om a ll sou rces . .... . .................. .... ... $275,000· 
L.?.ss gross income exempt from taxat ion ( int erest on Uni tccl 

S ta t es boncl s, etc).. .. ..... .. ........... .. .............. 5,000 

Dedu cti ons fr om gross incomL: 
I. Ne~essa ry ex pen ses ac tn;i ll y na i,l in ca rry ing 

o n lrns in ess I no t inclu,li nc; perso na l , li v ing or 
fam ily ex pe11se) .. . . . .... .. .. ... . ... .. . . .. . .. $ 120,000 

2. I n ter est paid on iu dehtecln ess within t he vea1·.... 2,000 
.l. T a xl's ( not inc lnrl ing th ose :issesse,l aga i,i st loca l 

hci; efils ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,000 
➔ • Losses a•: tu a lly su s ta ined ,lurin g the y<'ar, n ot 

com pc n ~a tc cl fo r hy in ~11 ra nce nr ot h C' rwisc.. . ... 500 
S. l lc l, ts ,l("t na ll y fou nd t ,> he wnr th less and charged 

off wi th in the yea r ... .. ..... .. ..... . ... .. .... 1,000 
t,, I >eprccia tio11 of pro perty tim in g_ th e yc,ir ........ 500 

1'; e t i11 con1t', ...... , ., ...... . ... . ...... ,., ..• . 

l ~l·ss ll C' t in com e t·xemp t fr om 11o r 111; il tax (:1ss 11 1ncd 
in thi s casl' $4,000) . . . .. .. ... ..... ....... ... . . 

Ba l :1.1H'<' ll t' t i 11 co 111 t·, 0 11 which nor mal ta x i s a ~• 
S ('SS(• (l ••. ' .•••••• •• ••. • • •• ••.•• • • • • • •••.• • •• 

$270 ,000 

125 .000 

$1 45,000' 

4,000 

$ 141,000 
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Normal tax: 
1 per cent on $141,000 ...................... ... . 

Additional tax ($20,000 to $145 ,000 ) 
1 per cent on $30,000 ( 20,000 t o 50,000) 
2 per cent on 25,000 ( 50,000 t o 75,000) 
3 per cent on 25,000 ( 75 ,000 to 100,000) 
4 per cent on 45,000 (100,0000 to 145,000) 

Total tax ............... .... .................. • • 
Less normal tax paid at the source: 

7. Dividends from corpora t ion, $20,000 at 1 per cent 
8. Bond interest, sa la ry, , etc., $7,000 at 1 per cent 

Balance tax payable by individual. ................ . 

I N DIVID UALS (NOT ENGAGED IN BU SI NESS) 

Gross income, all sources ....................... . .. . . 
D eductions from gross income: 

2. Interest paid ................................. . 
3. Taxes paid .................... . ... . ......... . 

Net income ..................................... . 
Exempt from normal t ax ................. . ......... . 

Normal tax .. ssessed on balan ce ..................... . 

1 per cent of $200, which is th e am ount of tax 
payable ...... ............... . .•. . ............ 

CORPORATIONS 

Gross income from all sources .................. ... . 
(If any portion of thi s gross incom e is exempt, such 

exemption will be deducted as shown on sample 
;or in dividual engaged in bus in ess. ) 

Deductions from gross in:ome; 
1. Ordinary and n ecessary expenses pa id within t he 

yea r in t he mainten ance and operation of busi­
ness a nd properties including rentals and other 
payments required to be made as a con dit ion t o 

$300 
500 
750 

1,800 

$200 
70 

$200 
100 

the cont inued use or posse:;sion of pr oper ty . . .. $500,000 
2. Losses actually su sta in ed within t he year a n d not 

compensa ted ior by insuran ce or otherwise, in-
cludin g deprCcciation .. .. .... ... .... . ......... . 5,000 

3. Interest accru ed wit hin the year on indebt ed­
n ess n ot exceeding one-half of the sum of in­
terest-beari n g indebtedn ess and paid-up capital 
stock outstanding a t the close of the year ...... 250,000 

4. Taxes paid wit li in the year ( not inclu ding income 
tax paid on guarant eed tax-free bon ds).. . ..... 35,000 

Net mcome on which t ax is assessed .... . ..... . ... . 

Tax, 1 per cen t on $210 ,000 ...................... . 
Le~s tax paid at source: 

Dividends received, 1 per cent on $5,000 . ..•...... 

Balance t ax payable ............................... . 

PROBLEMS IN THE LAW 

$1,410 

3,350 

$4, 760 

270 

$4,490 

$4,500 

300 

$4,200 
4,000 

$200 

$2 

$1.000,000 

790,000 

$2 10,000 

$2,100 

so 

$2,050 

I n co nclusion, I wish to put the foll owing questions be­
fo re you : 

I. \Vhen the interest falls due at a date different from 
that closing the year for which r eport is made, what amount 
shall be reported-the amount accrued during the year, or 
the amount paid ? The wording of the law is "accrued and 
paid." 

2. W hen taxes are assessed one year and are not due 
until the fo llowing year ( in Indiana, first Monday in May 
a nd first Monday in N ovember) , although they become a 
liability accruing to the year in which assessed, shall the 
3.mount shown on the income tax report be the amount paid 
d uring the· year (previous year's tax ) or the tax assessed 
d uring the year and accrued on the books ? The law states 
" pa id within the year." 

3. D o individuals pay the additional t ax on (a) $3,000 
o r $4,000 exemption ? ( b) Dividends r eceived? ( c) Other 
income on .which the normal tax has been paid at the 
source? 

4. Do corpora tions pay tax on income derived from 
d ividends that are received from corporati ons subject to 
the tax? 

5. In wi thholding tax at the "source" is the withholding 
agent r esponsible for the collection of taxes on: (a) In­
come paid N ov. I , 1913, and thereafter regardless of the 
d ate due? (b ) Income paid Nov. 1, 1913, and thereafter if 
due prior to March 1, 1913? or ( c) Income accruing from 
Nov. 1, 1913, although the payment may include a portion 
a ccruing between March 1, 1913, and Nov. I , 1913? (Treas­
ury ruling states that interest maturing before March 1, 
1913, shall not be withheld, although the law is not clear on 
this point.) 

6. Should individuals use the "cash basis" in arriving 
at their net income? 

7. Should corporations use the accrual basis for income 
reports, provided their books are kept in that manner? 

8. May individuals deduce as ''paid at the source" t~e 
amount of normal tax on bond interest which the debtor 
is required to pay under terms of mortgage which pro­
vides that the principal and interest shall be paid without 
deduction for any tax which the debtor may be required by 
any present or future law to make payment of or retain 
therefrom ? • 

In the final working out of the system, these perplexing 
points, as well as many others, will be cleared away by the 
Treasury Department, and all unnecessary reports will, no 
doubt, be abolished, so that the federal income tax law of 
1913 will operate as smoothly as other federal revenue laws 
have done. 

ERRORS IN STA TIS TI CAL ARTICLE 

T he ELECTRIC RAILWAY JOURNAL great! y regrets that a 
number of errors have been found in the figures in the 
article entitled "Stati stics of E lectric Railway Properties," 
publi shed in the issue of Oct. 25, page 925. These figures 
wer e not prepared by a regular member of the staff but 
were purchased and published in good faith in the beli ef 
that they furni shed interesting information for readers. 
It was sta ted a t the time the article was published that in 
view of the complexity of the stati stics the correctness of 
the data was not guaranteed. R eference is made again 
to this statement, in order that the figures may not be 
put to any use for which they are not intended; 

A ttention has been called to certain errors in connec­
tion with the figures published for the Ohio Electric Rail­
way. T he correct figures of this company for the year 
ended June 30, 1912, are: Gross earnings, $3,692,316; net 
earnings, $1,744,276; interest and rentals, $1 ,269,712; sur­
plus before dividends, $314,049; operating ratio, 55.35. The 
statisti cs of the Ohi o E lectric Railway, as published, did 
not include the earnings and expenses of the light, power 
and steam h eat departments and the miscellane-ous earn­
ings of the company. T he article showed a deficit of 
$6,910 without payment o f dividends on the company's 
stock, but the Gompany did pay dividends as rental on the 
preferred stock of five underlying companies and on the 
common stock of two underlying companies, and of its 
surplus $27,518 was invested in bond sink'ing funds of 
underlying companies. The articf e showed the per cent 
of surplus to gross as zero, although the actual figure was 
8.61 per cent. It showed gross revenue per $1 of i11-terest 
and rentals as $2.1 9, while the actual figure was $2.90. 
It showed miles o f track operated as 670. The correct 
fi gure is 617.42. It included in trackage the sidings and 
double track, making a gross revenue per mile of track of 
$5,002. W ith the figures fo r the sidings· _and double track 
excluded, the figures ·would be $5,980. ·· A large amount of 
the capital stock and fund ed debt o f the lessor companies 
in the system is owned by the Ohio E lectric Railway. The 
a rticle a lso included the securities o f the Columbus Inter­
urban Terminal Company as part of the system. This com­
pany is a sepa rate corporation, and whil e it is controlled by 
the ra ilway, the funded debt is secured by the terminal 
property. 

The gross receipts quoted for the \ Vinnipeg Electric 
Railway are from all sources and n·ot .from its railway 
operations only. The miles of track 0£ the Cincinnati 
Traction Company were publi shed as 442 instead of 227. 

Errors in mileage have also been pointed · out in the case 
of the International Traction Company, the Puget Sound 
Electric Railway, the Seattle E lectric Company and the 
Kansas City Railway & Light Company. Changes in these 
figures would of necessity change the comparative stand­
ing of the different roads in the different tables. 

Exception has also been taken to the method adopted in 
determining the extent of the population served, althou~h 
that method was fully explained in the article and the 
population assumed was given in every case. 
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Chicago City Railway's New Cars 
These 100 New Cars Are the First Double-End, Inclosed-Vestibule Motor Cars Purchased for Chicago­

Several New Features Are Included in the Steel-Frame Design and General Arrangement 

The new cars purchased recently by the Chicago City 
Railway Company, Chicago, Ill., will be the first inclosed 
double-end motor cars to be placed in service in Chicago. 
While the near-side cars purchased by this company more 
than a year ago were entirely inclosed, they were a radical 
departure from the standard cars of both the surface rail­
ways. The new cars in general conform to the old-type 
standard cars and to the over-all dimensions laid down by 
the Board of Supervising Engineers. They have arched 
roofs, however, and provide a seating space for fifty-four 
passengers, equivalent to that of the near-side cars. 

The general dimensions of these new cars are as follows: 
Length of car over body corner posts ... . . . . . . . . . . . . . . . 32 ft. 8 in. 
Length of car over bumper. . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 ft. 0 in. 
Width of car over all. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ft. 6 in. 
Width of car over posts a t belt rail. . . . . . . . . . . . . . . . . . . . 8 ft. 5 m. 
Height ·of top rail to top of trolley bo::in;I............. ... 11 ft. 7¼ in. 
Truck cen trrs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 :t. 0 in. 
Diameter of d riving wheels.... . . . . . . . . . . . . . . . . . . . . . . . 34 in. 
Diameter of pony wheels. ............ .................. 22 in. 
Wheel base of truck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ft . JO in. 
Height of first step above top r ail. . . . . . . . . . . . . . . . . . . . . . 13 ½ in. 
Height from first step to plat form. . . . . . . . . . . . . . . . . . . . . . 12 in. 
Height ram platforrr. to body floor . . . . . . . . . . . . . . . . . . . . . 10 in. 
Total seating capacity, including vestibules ........... . •. 54 
Estimated weight complete. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,COO lb. 

BODY FRAMING 

The design of the bottom framing of these semi-steel 
cars includes departures from the usual designs employed 

~---·--
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GENERAL ARRANGEMENT 

The car body is fitted with thirteen window openings 
on each side, the upper sashes of which are stationary and 
arranged in a continuous frame. All lower sashes are 
arranged to raise vertically to the level of the continuous 
bottom rail of the upper sash. In addition to these, storm 
sashes are provided at all side windows of the car for use 
in extremely low temperatures. The sashes are single, 
two-light, and conform in shape to the body sashes, being 
held in place by three brackets and locks mounted on each 
post. 

Each bulkhead of the car contains one swinging door 
and one sliding door as is now standard for a ll surface 
cars in Chicago. The location of these doors, however, 
is somewhat different from the present standard, in that 
the stationary portions of the bulkhead are at the sides of 
the car instead of in the center. By this arrangement it 
is possible to obtain additional length to the four longi­
tudinal seats in the four corners of the car body. In con­
formity with the general practice in surface railway car 
design in Chicago, one side of the vestibule is equipped 
with a sl iding door, fitted with manually operated mechan­
ism, which also raises and lowers the step. The opposite 
side of the vestibule, however, represents a departure for 
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Chicago City Railway-1913 Double-End Car 

in former Chicago cars. Probably the most marked of 
these are the side sills, which are inverted fish-belly type 
girders built of 3/ 16-in. steel plate and angles and over­
trussed. The top is reinforced by a 2-in. x 5/16-in. flat 
bar and the bottom by a 2-in. x 2-in. x ¼ -in. angle. Three 
-openings, 6 in. x 4 in., cut in the three center panels of these.: 
side si lls, provide for air-duct connections to the cross-seat 
heaters in the car. In addition to the plate-girder side sills, 
the sides of the car are over-trussed by 2¼-in. x ¾-in. 
s teel bars appl ied on the angle-iron posts 2 ft. ro¾ in. 
above the base of the side sills and anchored at the girder 
e nds. 

Another unusual feature in the design of the bottom 
framing is in the fiv e cross si lls. T hese are arched trusses 
formed of two r¼-in. x r ¾-in. x ¼-in. steel angles, the 
upper one being horizontal and conforming to the car 
floor and the bottom one being in an a rch from the bottoms 
of the side sills to th e level of the upper member at the cen­
ter of the car body. These angles are fastened together at 
the center and the side sill s with ¼-in. steel plates. This 
particular design of cross si ll is employed because it gives 
maximum clearance for electrical conduits and other car 
equipment underneath the center of th e car body, and bend­
ing tests demonstrate that they are equal in strength to a 
cross sill of a uni form section carri ed between the side 
s ill s. 

Chicago in that it is fitted with folding doors and steps 
divided into two groups. The two exit doors are hinged 
to the body corner posts and the two entrance doors are 
hinged to the vestibule corner posts. Each pair of doors 
is equipped with hand-operating devices, which also raise 
and lower the steps. In order to make the operation of 
these folding doors and steps as easy as possible, the oper­
ating mechanism is fully equipped with ball bearings. 

Other innovations in the vestibule equipment on the 
new cars include a light signal system connected with the 
platform folding doors, which indicates to the motorman 
that the doors are either in the open or the closed position. 
In the former designs the motorman's and conductor's 
seats have been sepa rate from the hand rail div iding the 
entrance from the exit aisles. The specifications for the 
new cars provide th at these seats arc to be fastened to 
the platform railings by pivotal brackets and made adjust­
able for height. When the seats are not required they may 
be folded and swung over to one side clear of both aisles. 

Each car is fitted with eighteen cross seats of the "Re­
versible Walkover" type furnished by Hale & Kilburn. As 
mentioned earlier in the article, the arrangement of the 
doors in the bulkhead provides additional length to the 
four longitudin al corner sea ts, but in order that the aisles 
may be clear at the rear end of the car, all four of the se 
long itudin;i.l seats contain collapsible sections adjoining 
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the bu lkh eads. Two coll apsible wooden seats a re also in ­
stalled in each of th e ,·estibul es. One of these seats pro­
vides fo r four perso ns and occupies the space a long the 
closed fo lding doo rs in the front end of the car, and the 
second seat is fo r two persons and occupies the space 
made by the closed and locked swing door in th e bulkhead. 

EQUIPMENT AND F IXT U RES 

Perhaps no rai lway company in th e country ha s inves­
tigated more thoroughly the question of heating and ven­
tilation than the Chi cago City Railway. Practically every 
known type of ventil ator and ventilat ing system has been 
tested in order that thi s company mi ght con form to the 
ventilating requirements set fo rth in th e Chicago city 
ordinanc es and at th e same time meet th e heat ing specifica­
tion a lso provided by ordinance. T he method of ventila­
tion adopted fo r the ne,v cars appea rs to con fo rm to the 
ordinance requirements and embraces a combination of 
the Cook system, with exhaust ventil ator s in the vestibul es. 
T hi s syst em consists of a direct-conn ected fan motor set 
in a housing with conn ection to an exhaust chamb er pro-
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Chicago City Railway-Section of Body 1913 Closed Car 

vided with ceiling regist ers under the roof. Intake ducts 
a re provided through holes i1~ the side girde rs and connect 
to the cross-seat heaters. T he fan is arranged for two 
capacities and is controlled by two three-point indicating 
snap switches mounted on th e bulkh ead, one in each vesti ­
bul e. T he fan motors and housing are suspended from the 
hoods in the car vestibules. A suffici ent number of ''Util­
ity" exhaust ventil ators are installed in each vestibule to 
meet the requirements of th e Board of H ealth of the city 
of Chicago. 

T he heater equipm ent includes eighteen Gold cross-seat 
heaters, nine on each side of the ca r , four panel car heat­
er s, one in each longitudinal co rner seat frame, and one 
heater on each platform, mounted inside the end-sill chan-
11els. These electric h eaters are equipped with the Rail­
way U tility Company's thermostat control, which provides 
for automatic regulation of a ll the heaters in the car body. 
O ther. improvements in the design of the cars include sani­
ta ry hand straps and additional glass panels in the en-

trance and exit doors, as well as additional lamps installed 
over each exit door platform. These lamps are equipped 
with refl ectors and arranged to light only on the operating 
side of the car. 

As a re sult of the exhaustive tests made on maximum 
tract ion trucks more than two years ago, they have bee!\ 
adopted as standard by both the Chicago City Railway and 
th e Chicago Railways Company. These trucks are 
equipped with fully ventilat ed, field-tap-controlled GE-242 
motors, and the control is the GE type K-51. This type 
of motor was adopted, aside from its other advantages, be­
cause of its special adaptability to Chicago operation. It 
permit s of a change in speed without a change in the gear 
ratio. Other special equipment includes General Electric 
a ir-brake type CP-27 with 60-ft. compressors, consolidated 
Ca r Heating Company's signal bells and automatic light 
signal sys tem, a"nd International fare regi st ers. The new 
cars a re being manufactured by The J. G. Brill Company. 
Phil adelphia, Pa. 

THE ILLUMINATION OF STREET RAILWAY CARS 

At the regular monthly· meeting of the Massachusetts 
Street Railway Association at Young's Hotel, Boston, on 
Dec. IO, G. I-I. Stickney, General E lectric Company, Harri­
son, N. ].. presented a paper upon car lighting. President 
lI. H. Crapo, of New Bedford, Mass., occupied the chair, 
and at the conclusion · of th e paper a short discussion took 
pl ace. 

The auth or pointed out that until within the past two or 
three years no sc ientific study had been given to street car 
lighting, although in other fi elds enormous economies had 
resulted from th e introduction of tungst en lamps and by the 
more careful placing of such equipment and se lection of 
1 efl ec tors. From th e fir st, th e 4-watt-per-candle carbon 
incandescent lamp o f 16 cp was employed in street railway 
ser vice. Meta llized-filament and tantalum lamps were later 
tried in a few cases, but did not prove effective. The ap­
pearance of the wire-drawn filament finally opened the w-ay 
fo r success ful tungsten lighting on electric cars. 

T he simplest and most direct method of applying tungsten 
lamps was the replacement, lamp for lamp, of the carbon 
unit s a lready in use. To meet this service there was de­
veloped a lamp consuming 23 watts and giving about 17 
cp, which meant an increase of 7 per cent in light flux 
a long with the reduction of 64 per cent in power consump­
tion. \Vhile thi s current saving was large, it was often 
offset by th e cost of renewals, especially under rough 
se rvice conditions. 

DESIRABLE FEATURES OF CAR ILLUM I NATION 

T he minimum intensity with which reading may be com • 
fortably carried on under ordinary artificial lighting varies 
from 2 to 3 ft.-candles, a lthough much lower intensities 
we re used in the past. Lower intensities will suffice for 
other parts of the car, as long as there is sufficient light to 
make th e ca r appear bright and comfortable. In distribut­
ing th e light it is desirable that the lower part of the car 
be more brightly lighted than the upper portion. Incan­
descent lamps proj ect their highest intensity in a horizontal 
plane if run with a vertical axis. By prismatic or trans­
lucent g lass reflectors properly applied, a large part of the 
light can be directed downward at such angles as to insure 
an even distribution. Opaque reflectors above the lamps 
make the ceilings too dark, and inverted reflectors, while 
eliminating glare, are less economical and more subject to 
loss of efficiency through accumulation of dust. 

It has been found generally advisable to modify the light 
from small, brilliant sources by means of reflectors or 
globes so as to increase the apparent size of the light 
sources and introduce cross rays of light which tend to 
minimize contrast and the harshness of shadows. Passen­
gers in electric cars enjoy the dual protection of eyebrows 
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and hat s, so that brilliant light projected downward at 
steep angles is not nearly so objectionable as the same light 
projected in a horizontal direction. High location of lights 
in ears is therefore desirable. Better lighting of platforms 
and steps is also a field which has been but little studied. 
Again, sign and headlight lighting deserves more study. 

The author then described the pioneer installation of 
tungsten lamps on the ears of the Bay State Street Rail­
way which was made in 1912 and which was described in 
the ELECTRIC RAILWAY JOURNAL for Sept. 28, 1912. The 
work 'vvas done under the joint direction of the author and 
E. W . Holst, superintendent of equipment, neither of 
whom favored a lamp-for-lamp replacement on the basis of 
tungsten for carbon. A new method of lighting was de­
vised by which the illumination of the ear body could be 
effected by a single row of lamps equipped with reflectors 
and mounted at the middle of the center deck. Calculations 
indicated that the entire lighting of the 28-ft. and 34-ft. 
ears used could be obtained, excluding headlight power, 
with two circuits per car of 60-watt tungsten lamps, or 6oo 
watts total. It was seen that the advantages over the 
lamp-for-lamp scheme would be: (a) reduced cost of lamp 
renewals, on account of th e greater strength of the filament s 
and the lower cost of lamps per candle-power; (b) re­
duction of glare through the shading effect of reflectors; 
( e) more effective di stribution of light by reflectors so as 
to direct a high intensity on reading matter in the h;\nds 
of the passengers. The chief objections to this method 
were that if the reflectors were not firmly secured they 

Probably the most extensive test now under way is on the 
New York Municipal Railway, where indirect , lighting 
with totally concealed lamps and semi-indirect lighting with 
translucent shades beneath the lamps are being tried along 
with the reflector method. 

To overcome the extinguishment of all light in the car 
body by the failure of one lamp a so-called selector switch 
has been provided by which, on turning the dial, an extra 
lamp is bridged across each of the lamps in turn until the 
defective lamp is reached, when the circuit is lighted 
through the bridged lamp. On account of the wider spac­
ing of unit s, the illumination is not so even as with the 
56-watt method and shadows are more pronounced. The 
wiring is more complicated and there seems no advantage in 
economy. 

To sec,.ure the highest benefit from the r eflector method, 
it is necessary to arrange the equipment in accord with the 
car construction. The spacing of 56-watt lamps in a single 
row down the center of the car body should not exceed 6 
ft. or 7 ft., preferably the former, and the end lamps should 
not be more than half this distance from the ends of th e 
car body. A 6-ft. spacing represents an energy consump­
tion of 9 watts per foot of car length and, in a ear 8 ft. 
wide, r.17 watts per sq. ft. of floor area. A wider spacing 
tends to make the light distribution uneven and the shadov.-s 
conspicuous. Care should be taken to secure lamps of the 
right voltage. If the rated voltage is too high th e illumi­
nation will be low, which may be objectionable during rush 
hours or on outlying parts of the system. If too low a rated 

(A RBON AND TUNGSTE N LAMP INSTALLATIONS 

Length Car Body, 
Company ft. 

Bay State Street Railway .... . . . . . . . . . . . . . 28 
Lamps in Body 

14 64-watt carbon 

Watts per 
Reflector Sq. Ft. 

None 4.09 

Ft.-Candles 
in Body 
2.1 

Bay State Street Rail way.. . . . . . . . . . . . . . . . 28 
Bay State Street Railway. . . . . . . . . . . . . . . . . 34 

4 60-watt tungsten 
15 64-watt carbon 

Holophane 1-60 1.29 
None 3.52 

3.6 
1.45 
2.93 
3.17 
5.13 
5.20 
4.08 
4.08 

Lumens 
per Watt 

0.66 
2.76 
0.41 
2.37 
1.20 
2.90 
4.04 
1.22 
2.62 

Bay State Street Railway . . . . . . . . . . . . . . . . . 34 
Capital Tracfrm Company.. . . . . . . . . . . . . . . . 28 
Capital Traction Company.. . . . . . . . . . . . . . . . 28 

Klfl::!hJ!:;tt;o& ~~~~!~::::: : : : : : : : : : : : : ~: 

6 56-watt tungsten 
11 54-watt metallized 
11 36-watt tungsten 
8 36-watt tungsten 

10 64-watt carbon 

Xl-40 clear holophane 1.23 
F lat-steel porcelain en amel 2.65 
Flat-steel porcelain enamel 1.77 
Xl-40 clear holophane 1.28 
None 3.34 

Massachusetts & Northern . . . . . . . . . . . . . . . . . 24 5 60-watt tungsten 1-60 clear holophane 1.56 

might work loose and, fa lling, possibly injure passengers, 
and that an initial expense would be required in re-wiring 
and equipping old ears. Steam railroad experience indi­
cated that a proper and safe holder could be made, and it 
was believed that in new ears the new method would be 
reasonable in cost, and in old ears the economies of opera­
tion and improved service would warrant the expense. 

Three separate sets of installations and test s were made 
on the Bay Stat e system. The lamps used in the final tests 
and now standard were clear 56-watt " Mazda" strai ght­
side type unit s with screw bases, the lamps being 5 ½ in. 
long x 2Ys in. in diameter and having a spec ific consump­
tion of r.2 watt s per mean horizont al candle-power, the 
total candl e-power being 46.7. T he ratell voltage of th e 
lamps was selected as one-fifth of th e rated voltage of th e 
circuit. T he holders were the Safety Ca r Heating & Light­
ing Company's 2¾- in. unit s, and the r efl ec tors were Holo­
phane, X I -40, of clear glass. Adjacent lamps in the ear 
body we re placed on a ltern ate circuits to minimi ze the 
effect s of fai lure in a lamp on one circuit. Onl y th e holders 
leave something to be desired with rega rd to convenience in 
wiring in stallation , and some means of making it impossible 
to in sert re fl ec tors without properly securin g them would 
be advantageous. No eases of fa lling or loose refl ectors, 
however, have occurred in more than eighteen months' 
operation. A summary of the results obtained is reprinted 
in th e tabl e at the close, v,; hi ch also contains data from other 
road s at present available. 

T ,. C. Porter, a ssistant to the author, has co-operated with 
a number of oth er stree t railways for lightin g of new 
equipment. A mong these compani es are th e lVI assaehu setts 
& Northern , who~e Athol and O range ca rs are equi •)ped, 
and the Capit a l Traction (°ompany, of \\'ashin !.{ton , D. C 

voltage is selected, th e burn-outs may be excessive. Rail­
way lamps are rated lower than those for commercial 
service, both on account of th e voltage variation and th e 
low cost of power. 

The h eadlinings of the Bay State ears a re dark yellow, 
those of the Capital Traction Comp any being green, and 
those of the ?\fassachusetts & North ern light ye llow. 

DISCUSS ION 
H. F. \.Vallace, General E lectric Company, Boston, said 

that forty street rai lways in New England are now using 
tungsten lamps, and that more th an roo,ooo of these a re in 
se rvice in thi s secti on a lone . 

John \V. Cornin ~. electrical enginee r Boston E levated 
Railway, said that hi s system is changing to tungsten lamps. 
using 23-watt unit s in place of the 64-watt carbons. No 
shades a re employed. On the Boston system there a re few 
places where low voltage is a fac tor in ear lighting. 

Paul Winsor , chief engineer motive power and rolling 
stock Boston E levated Railway, cited the economical se rv­
ice furni shed by tungsten lamps on the rapid transit lines 
and Cambridge subway platforms. In the latt er ease th e 
demand charge of th e Cambridge E lectric Light Com­
pany for emergency service is reduced by the use of tung­
stens, which dec rease the connected load. 

E. \V. I-Joi st, superintendent of eq uipment Bay State 
Street Railway . Boston, emphasized the importance of de­
signing shades so that they ca nnot he loosened by ear clean­
er s. Expe rience on th e Bay Sta te lines shows more th an 3_; 
per cent longer Ii fe in th e 56-watt lamp as compared with 
the 23-watt size. Tn closi ng, Mr. S tickney said that con ­
stant impro ve ment s are be ing brought forward in lamp 
design and 111a 1111 fae ture and tha t th e lamps no\\' on the 
mark et arc mu ch stronger than those 111acle a year ago. 
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The Engineering Problem of Electrification* 
The Author Presents Lists of All American Electrifications of High-Tension A. C. and D. C. Roads, and 

Offers Comparative Data to Prove the Superiority of High-Voltage D. C. Systems to 
A. C. Systems of Split-Phase or Other Types 

BY A. H. ARMSTRONG, RAILWAY DEPARTMENT, GENERAL ELECTRIC COMPANY 

The broad question of whether electrification will show 
an attractive return upon the large capital investment re­
quired can best be determined by a detailed investigation of 
the local condi tions obtaining in any given case. Any esti­
mate of a general character is at best more or less mis­
leading when applied to a speci fic problem. The electric 
locomotive possesses many operating characteristics not 
shared by the steam engin e, and its introduction opens up 
possibilities in operating methods that may make it desir­
able to effect sweeping changes in train operation as now 
carri ed on with steam engines. Until one or more engine 
divisions are electrically operated, what it means to the 
railway operator to be relieved of many of the limitations 
of the steam locomotive perhaps may not be fully appre­
ciated. 

For example, given an electric locomotive capable of 
hauling an 800-ton passenger train at 60 m.p.h. on level 
track and, without assisting locomotives, able to haul the 
same train up grades of 2 per cent at a speed of 25 m.p.h., 
it is possible to make radical improvements in schedule. 
\Vhen it is considered furthermore that such an electric 
locomotive requires no stops for fuel and water and can 
operate 1200 miles or more between inspections, it is evi­
dent that electrification calls for considerable readjustment 
of steam railroad traditions. 

Failure to grasp fully the possibilities of electrical opera­
tion may result in running up the first cost of proposed 
electrification to an extravagant total upon which no ade­
quate return is possible. So much local color is required 
to di scuss intelligently the question of "Will it pay to elec­
trify?" that no attempt will be made in this paper to discuss 
the financial aspect of the matter. The several important 
installations now under construction and the even larger 
projects upon which favorable decision has been reached all 
point to the fact that electrification must be attractive in 
some instances at least. There are, however, certain funda­
mental data governing the operation of all electric locomo­
tives, and it is the purpose of this paper to discuss some 
of the engineering questions involved. 

At the outset, it is found that the electrical engineer has 
perfected several types of locomotives and different meth ­
ods of distributing electric power to them, thus giving rise 
to what are known as several different "systems of opera­
tion." The term "system" is generally applied to the com­
bination of locomotive and trolley or third-rail distribution, 
as the question of power generation and transmission is 
common to all. While it is true that the single-phase and 
split-phase locomotives call for a supply of single-phase, 
25-cycle or lower power, it is only in isolated instances that 
this kind of electric power can be economically generated 
and used exclusively by the railway company. Large power 
installations are now so well equipped to give attractive 
n.ower rates over extended areas, and economical electric 
power production is so completely an industry in itself, that 
local conditions must be very favorable to justify the in­
stallation of a separate power house devoted exclusively 
to railway load. Even should such a separate installation 
be made, it may be considered sound engineering to look 
to future possibilities and install apparatus similar to that 
in neighboring systems where the frequency and voltage are 

* A paper read at Montreal, Que., before the Canadian Society of Civil 
Engineers, Dec. 18, 1913. 

standardized. Different frequencies are not as serious as 
conflicting track gages, but they do involve the burden of 
expense and loss in efficiency of frequency changing sets 
which it may some day be found expedient to install in 
order to tie the two systems together. Hence the statement 
is again made that the generation and transmission of 
power offer the same problem without regard to the system 
of electrification favored. 

It is proposed to replace the steam engine with a type of 
motive power that offers superior advantages in the hauling 
of heavy trains. In other words, the electric locomotive 
itself constitutes the main argument in favor of electrifica­
tion, and no marked excellence of distribution system can 
offset the failure of the electric motive power. The steam 
locomotive it is proposed to replace is a highly developed 
machine of great reliability and the result of the experience 
born of a great many failures. It cannot be too strongly 
emphasized, therefore, that the electric motive power is th<: 
controlling factor in main-line electrification, a point of 
view that is sometimes overlooked. 

The three electric systems considered for main-line elec­
trification are as follows: Single-phase, alternating; split­
phase, alternating, and high-voltage, direct current. 

The single-phase commutating motor has been in oper­
ation upon interurban electric railways for some years, and 
a study of the history of these installations reveals some 
d the fundamental reasons why this type of motive power 
has not been more generally adopted. It has been found 
that the initial expense and cost of upkeep of rolling stock 
equipped with single-phase commutating motors is fully 
double that of cars having the same seating capacity and 
equipped with direct-current motors. No new installations 
have been made for the past two years, and the several 
single-phase roads are being changed over to direct current 
as fast as financial conditions will permit. Table I is a list 
of the single-phase installations, and on those roads starred 
the single-phase motors have been replaced with the d.c. 
type. 

TABLE I - SINGLE-PHASE RAILWAY INSTALLATIONS IN UNITED STATES AND 
CANADA 

Name o f Railway 
Indianapolis & Cincinnati Traction Company ................... . 
* Atlanta Northe1·n Railway ................................... . 
*Illinois Traction System ........................ , ............. . 
Long I sland Railroad-Sea Cliff division ..........•..•.......... 
San Francisco, Vallejo & Napa Valley, California ..•............. 
*Warren & Jamestown Street Railway ......................... . 
\\Testmoreland County Traction, Derby to Latrobe, Pa .... , .....•• 
Spokane & Inland Empire Railroad ............................. . 
*Toledo & Chicago Railway •.•.•...•............................ 
* Anderson Traction Company, S. C ............................. . 
Erie Railroad ..................•............................... 
F ort Wayne & Springfield Railway .•............................ 
*Milwaukee Electric Railway (interurban division) ............... . 
Xew York, New Haven & Hartford Railroad ................... . 
*P ittsburgh & Butler Street Railway ........................... . 
Richmond & Chesapeake Bay Railway ........................... . 
\Vindsor, Essex & Lake Shore Electric Railway ................. . 
*Baltimore & Annapolis, Short Line ........ ......... .......... . 
Chicago, Lake Shore & South Bend Railway ... ........ .......... . 
Colorado & Southern: Denver & Interurban Railroad ............. . 
Grand Trunk Railway: Sarnia-Port Huron tunnel ................ . 
Hanover & York Railway, Pa .................................. . 
Shawinigan Railway, Quebec ................................... . 
Visalia Electric Railway, California ............................. . 
*Washington, Baltimore & Annapolis Electric Railway ............ . 
Rock Island Southern: Rock Island to Monmouth ................ . 
New York, Westchester & Boston Railway ....................... . 
Boston & Maine: Hoosac Tunnel. .............................. . 

Year 
1904 
1905 
1905 
1905 
1905 
1905 
1905 · 
1906 
1906 
1907 
1907 
1907 
1907 
1907 
1907 
1907 
1907 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1910 
1911 
1911 

The introduction of the single-phase system was a result 
of the success of suburban and interurban electric railway 
operation and the extension · of these lines over large areas, 
thus bringing into prominence the question of economical 
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power distribution. It was r ecognized that a voltage higher 
than the commonly accepted standard of 600 volts was de­
sirable upon th e trol1ey in order to minimize the cost of 
installing feeder copper and substations. While the single­
phase motor was being developed and installed upon inter­
urban railways, careful attention was a lso being given to 
the question of the possibility of using d.c. motor equip­
ments at higher voltages, and this resulted in the installa­
tion of the first 1200-volt road, the Indianapolis & Louis­
ville Traction Railway, operated in 1907. The success at­
tending this operation led to other similar installations at 
both 1200 volts and 1500 volts until it is now generally 
recognized tha t th e high-voltage d.c . system is without a 
competitor fo r a ll classes of suburban and interurban elec­
t ric ra ilways. It is a safe prediction to make that no more 
single-phase motor equipments will be placed in operation 
in this country on new roads unless these roads vi rtually 
form an ex tension of existing systems. 

Table II is a list of the severa l high-voltage d.c. insta11a­
tions in the United States and Canada. 

T ABL E II-HIGH-VOLTAGE DIRECT-CUR RE NT R AILWAY INSTALLATIO NS IN 
UNITED STATES AND CANA DA 

Volt -
Road age 

I ndianapoli s & L ouisville Traction Rail-
way Company, Scottsburg, I nd ... ; . . . . 1200 

Central California Traction Company, 
Stockton, Cal. . . . . . . . . . . . . . . . . . . . . . . 1200 

P ittsburgh, H armony, B utler & New 
Castle Railway , Eidenau, P a.......... 1200 

Washington, Baltimore & Annapolis Elec-
tric R ailway, Baltimore, Md.......... 1200 

Milwaukee Electric Railway & Light Com-
pany, Milwaukee, Wis........... .. .. 1200 

A roostook V alley R ailway Company, 
Presque Isl e, Me... . ................ . 1200 

Oakland, A ntioch & Eastern R ailway, 
San Francisco , Ca l. . . . . . . . . . . . . . . . . . 1200 

Southern Cambria R ailway Company , 
Johnstown, P a.. ...... .. ............. 1200 

Shore Line Electric Railway Company, 
S aybrook, Conn... ......... . . . . . . . . . . 1200 

Southern Pacific Ra ilway (Oakland, Ala-
meda & Berkeley d ivision). Cal ... . . . 1200 

F ort Dodge, D es Moines & Southern 
Railway, Boone, Ia.................. 1200 

S outhwestern Traction & Power Com-
pany, New Iberia, La............ .. .. 1200 

Oregon Electric R ailway, Portlan d, Ore. 1200 
Davenport & M u scatine Railway Com-

pany, D av enport , Ia .. .... . . . . . . . . . . . . 1200 
Kansas City, Clay County & St. Joseph 

R ailway, Kansas City, Mo............ 1500 
P iedmont T ract ion Company, Charlotte, 

N. C. . .. . .. . ...... . ... . ..... . ...... . 1500 
Nashvill~-Gallatin Interurban Railway, 

Nash ville, T enn. . . . . . . . . . . . . . . . . . . . . 1200 
Butte, A naconda & Pacific Railway, Butte, 

M ont. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 2400 
U nited R ailways Company, Portlan d, Ore. 1200 
Southern T raction Company, Dallas, Tex. 1200 
P itt sburgh & Butler Railway, Pittsburgh, 

P a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1200 
Pacific Electric (San Bernardino divi-

sion ), Los Angeles, Cal.............. 1200 
T idewater Southern Railroad, Stockton, 

Cal. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 1200 
P ortland, Eugen e & Eastern Railway, 

Portland, Ore..... .............. .. ... 1500 
Sou thern Illinois Rai lway & Power Com-

pany, H arrisburg, Ill...... ......... . . 1200 
Jefferson Coun ty Traction Company 

(Eastern Texas Electric Company), 
Beaumont, Tex............. .. ..... .. 1200 

St. Paul Southern Electric Railway, St. 
Paul, Minn.................. . . . . . . . . 1200 

:\ l ichigan United Traction Company, Jack- ( 2400 
son. Mich ......................• ... l 1200 

ranadian Northern Railway, Montreal , 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2400 

ranadian P ac ific Railway, Rossland, B. C. 2400 

No. o : 
Equ ip­
ment s 

13 

22 

30 

47 

32 

6 

25 

10 

22 

82 

29 

3 
72 

7 

22 

43 

6 

17 
8 

30 

13 

54 

4 

38 

5 
20 
40 

14 
4 

Date 

October, 1907 

June, 1908 

July , 1908 

February, 1910 

l\farch, 1910 

July, 1910 

1910 

1910 

September, 1910 

April, 1911 

September, 1911 

l\lay, 1912 
Ju ly, 19 12 

_\ugust, 1912 

June, 1913 

1913 

April, 1913 

June, 1913 
June, 1913 
October, 1913 

1913 

Duilding 

1913 

Buildin g 

September, 1913 

Building 

Ruilding 
Build ing 
Building 

Building 
Building 

All of the foregoing roads are operating with the highest 
degree of success and no change of type of C<]uipment has 
been made or any such contemplated. 

T he history of the battle of the systems and the elimina­
tion of th e single-phase motor as hcing unsuitable for the 
C<]ttipment of light electric railways has an important hear­
ing upon the sc!Pction of systems for main-lin e electrifica­
tion. The limitations of the single-phase motor that lead 
to its fai lure in the int crurhan railway field do :mt appear 
to he lessened when considering it for locomotive equip­
ment, wi th the result that it is in use hllt on three of the 
twelve roads that arc truly representative of elect rified 
steam roads operating large elect ri c locomotives. 

T ABLE III- :\l AIN-L INE ELECTRIFI CATION-UN ITED STATES AND CANADA 

Type 
Installation Year Locomotive System Voltage 

St. Cla ir Tunnel. .... 1908 Gear ed Single-phase a lternating 3,300 
N. Y., N . H . & H ... 1907 Gear less Single-p hase a lternating 11 ,000 
Hoosac Tunnel. ..... 1911 Gear ed S ingle-phase a lternat ing 11 ,000 
Cascade Tunnel. ..... 1909 Gear ed T hree-phase a lternating 6,600 
*Norfolk & W est ern .. 1914 Gear ed s ide 

r od Split-phase alternating 16,500 
Baltimore & O hio 

T unnel ........... 1895 Gear ed D irect current 600 
New York Central. .. 1906 Gear less D irect current 600 
Det ro it Tunnel. ..... 19 10 Geared D irect current 600 
Pennsylvania Te r -

mina l ............. 1910 S ide rod D irect current 600 
Butte, An aconda & 

Pacific ........... 1913 Geared D irect current 2,400 
·• Can adian Northern .. 1914 Gear ed Direct current 2,400 
*Can adian Pacific .... 1914 Gear ed Direct current 2,400 

*U n der con struct ion. 

T here a re oth er elec trified steam lines, but the service on 
them more nearly approaches th at of high-class elect ric 
interurban ra ilways. A lso there are interurban systems 
where electric locomotives of considerable capaci ty a re 
operated, but th e class of service does not approach the 
exacting demands of main line passenger and freigh t 
operation. 

T able III , however , comprises converted steam lines 
where the service consists of hauling main-line passenger 
and freight trains behind electric locomotives of large 
capacity. 

It is a noteworthy fact th at the use of. the single-phase 
motor has not extended beyond th e two original roads 
insta11ing this type of equipment, th e Grand T rt1nk and the 
New York, New H aven & Hartford (includiµ g the Hoosac 
Tunnel insta ll ation ), wh ereas d.c . motors. have been un i­
versally adopted in all th e more recent electrifications with 
the single exception of the proposed split -phase install at ion 
on the Norfolk & Western Railway. 

The so-ca1led "split-phase" system is compa ratively a 
newcomer in the electric traction fi eld and it has not yet 
been subj ected to the test of actual operation. T he pro­
posed system offers many a ttractive fea tures, however, and 
it is worthy of careful study in order to understand it s 
fitness for heavy electric ra il way service. F rom exper i­
menta l tests made, it seems reasonably certai n th a t th e spl it­
phase locomotive can meet the demands of commercial 
operation w ith sati sfactory reliability. 

(A description of th e split-phase locomotive appea red in 
the ELECTR IC RAILWAY JOURNAL fo r Oct. II, 1913, page 
678.-Ens.) 

Con fronted with th e problem of main-line electrificat ion 
and the demand fo r a distributing system whi ch would pro­
vide fo r the economical distribut ion of la rge units of power 
over an extended a rea, the need of higher d.c. voltage was 
apprec iated and resulted in the first insta llation of 2400 
volts direct current upon the B utte, Anaconda & Pacific 
Rail way, firs t operated May 28, 1913. Th is installat ion 
marks an epoch in electr ic ra ilway progress, as its success 
offers suhstanti a l proof that d.c. motor equipments can be 
constru cted at a reasonable cost and operated in an efficient 
and rcli ahlc mann er wi th troll ey potentials as high as 
2400 volts. 

I t has been character istic of the installations operating at 
1200 and I 500 volts that the reli ability of the d.c. motive 
power has been in no way impaired by reason of using a 
higher tro11ey voltage; in fact, the maintenance of 1200-
volt motor C<jttiprnents shows no increase over that of 600-
volt equipments. A brush life of over 150,000 miles gives 
evidence of good commutator performance with practically 
no wear and the increased insulation provided has been 
ample to insure reliability and low cost of mai111e11ance. 

T he trans ition from 1 2 00 volts to 2--ioo volts direct c11r­
rcnt ha s al so resulted in cmnplctcly successfo l operation 
at this potential. The operating record of the nutte. J\na ­
COl](la & Pacific 2..ioo-volt d.c. system ha s hcrn tnilv re­
markable and can hcst be ex pressed by the following. <]ttn­
tation frorn a letter p11hlished in the ELECTRIC RA Tl.WAY 

Jotm N,\ L hy 1 f. J\. Gal1\\'cy, general manager : 
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"To the E ditors:-
" In r eply to your inquiry I would say that on Oct. 1, 

1913, the Butte, Anaconda & Pacific Railway established 
regula r electric passenger service between Butte and Ana­
conda. For approximately four months previous to this the 
fre ight service between the East A naconda ya rds and the 
smelter had been handled electrically. During this period 
elect ric locomotives have made approximately 55,000 miles 
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Fig. 1-Profile of Butte, Anaconda & Pacific Railway 

and have delivered to the smelter about 1,500,000 tons of 
ore. Since starting the electric service there has been no 
fa ilure of any of the electric apparatus and no delay in any 
way attributable to electric operation. 

"The substation at A naconda has been in continual ser v­
ice twenty-four hours a clay with no more than ordinary 
care and without replacement of any parts. The locomo­
tives have been operated by the steam locomotive engine­
men and have been maintained by the regular shop force 
with the addition of one man experi enced in elect ric opera­
tion. They have met eve ry requirement and there has been 
no fa ilure or replacement of locomotive parts. 

''The overhead contact system has been highly successful, 
and there have been no fa ilures and no accidents. T h<: 
wear of the contact wire is inapprec iable. The ori ginal 
pantograph rollers on the locomoti ves are st ill in use and 
show very slight wear notwith standing th e severe condi ­
tions imposed by the smoke and soot deposited on the wire 
from the steam locomotives during the several months of 
const ruction. Our experience up to the present time indi­
cates the complete success of our electrificati on and justi­
fies the ex isting optimism and enthusiasm for heavy ra il­
road electrification. 

"H. A. GALLWEY, Genera l Manager." 
The success of high-voltage d.c. installations has not been 

marred by a single instance of failure due to fundam ental 
defects in the type of apparatus used, and justifies the con­
clusion that the 2400-volt , 1200-volt and 6oo-volt d.c. 
equipments are a ll part of the same general d.c. system, and 
that the only difference is the need of more insulation in 
one case than in the other. The 2400-volt d.c. in stallation 
of the Butte , A naconda & Paci fic Railway cannot be looked 
upon, therefore, as in any \Vay constituting a new ''system" 
of electrification, but rather as a natural development along 
the lines of higher voltage of the same well-known d.c. 
system which has rendered such excellent account of itself 
in the past on all our city and practically all of our 
suburban and interurban electric lines. Thi s has an im­
portant bearing upon the general electrification of the steam 
roads, as it places the status of the direct-current system as 
appli ed to such service. 

Fully appreciating the grave responsibility of selecting a 
type of motive power for a proposed electrification that 
holds promise of special fitness for the immediate service 
contemplated and also is capable of meeting the demands 
of unlimited future extensions, this paper will briefly touch 
upon the comparative characteristics of the split-phase and 
2400-volt d.c. systems of operation. The choice seems to 
lie between split-phase and direct current inasmuch as the 
history of the single-phase motor equipment does not seem 

to justify its further consideration for heavy electric rail ­
roading. 

A general scheme of distribution to the split-phase loco­
motive is shown in Fig. 5 which has special application to 
Western railways where sixty-cycle energy supply is univer­
sally standardized. A corresponding diagram of the 2400-
volt d.c. system is shown in Fig. 6, this also being adapted 
to sixty-cycle supply. 

Starting first with a comparison of the two types of loco­
motives, it is necessary to make some general assumption 
as regards service conditions in order to draw conclusions 
as to relative locomotive characteristics. The electric loco­
motive is capable of being constructed in very large units, 
but convenience in shopping and simplicity in construction 
both point to a unit of approximately mo tons total weight 
on drivers. These mo-ton units can be coupled together 
and operated as a single locomotive of any desired capacity, 
though probably a two-unit locomoti ve weighing 200 tons 
and giving a sta rting tracti ve effort of 120,000 lb. is as 
la rge as the draft gear will sta nd. 

Experi ence with steam locomotive practice seems to point 
to a locomotive rating on ruling grade that calls for a trac­
tive effort corresponding to approximately 18 per cent 
coefficient of adhesion on drivers. Thus the conditions 
obtaining upon a 2 per cent ruling g rade will be as follows: 
Tractive effort due to 2 per cent grade. . . . . . . . . . . . . . . . . . . . . . . . 40 lb. 
Tractive effort due to train resistance. . . . . . . . . . . . . . . . . . . . . . . . 6 lb. 
Tractive effort due to curve resistance . .... .................. , 2 lb. 

T ota l per ton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 lb . 

Total weight on drivers . ...... . . .. · .......................... 200,000 lb. 
Rating at 18 per cent coeffici ent o . a dh esion. . . . . . . . . . . . . . . . 36,000 lb. 
Gross train weight. . .. .. ... . ...... . . .. .. ... ................. 750 tons 

~;~t~p:t:t. :-:{::]~;_· .. :_:_: _-.:-_: ... _:_·._-._: _:_·._:_:_:_: .::·:::'::: :':: ': ': :_ :_ '::::: ': 1~:tt~~: 
A maximum load of 50,000 lb. per axle has been assumed 

as being within acceptance of good practice. The question 
of speed on ruling g rade is one subject to local require­
ments, but in general a speed of 15 m.p.h. on 2 per cent 
g rade is as high as desirable on roads of moderate tonnage. 

As ruling grade generally extends unbroken over com­
paratively short distances, it is possible to take advantage 
of this fact in electric locomoti ve design and proportion 
the motive power for a continuous capacity of say 16 per 
cent coefficient of adhesion without danger of exceeding 
safe temperature limits in operation. The continuous 
capacity of the mo-ton unit would therefore be 32,000 lb. 
tractive effo rt at slightly more than 15 m.p.h. , based upon 16 

32(7(7 

.,(l(l(l 

2800 

Fig. 2-Profile of N orfolk & Western Railway, Elkhorn 
Division 

per ·cent coefficient of adhesion of the weight upon the 
drivers. 

Owing to the moderate speeds at which a freight loco­
motive will operate, it is entirely feasible to consider a con­
struction wherein the motors are geared direct to the driv­
ing axles by twin gearing, in this respect following the 
practice o f the Detroit Tunnel, Cascade and Butte locomo­
tive which has proved very successful. 
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For the purpose of this comparison, it is assumed that 
both split-phase and d.c. locomotives will be of similar con­
struction and employ twin-geared motors of equal weight 
and efficiency. A comparison of weight distribution in the 
two types of locomotives is presented in Table IV. 

TABLE I V-CO MPA RATIVE WEIGHT OF LOCOMOTIVE-CONTINUOUS CAPA.;ITY 
32,000 LB.- 15 M.P. H. 

Split-Phase 
Four motors . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 44,000 lb. 
Control appara tu s com plete ..........•..... 17,000 lb. 
A ir compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,000 lb. 
A ir brak e equipment.. ................... . 3,000 lb. 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . • • . . . . . 2,000 lb. 
Phase converter ...................... . .. . . 22,000 lb. 
T ra n sfor mer ............... . ............ . . 18,000 lb. 
Cab and runn in g gear ..................... 160,000 lb. 

Total ...... . ... .. ...................... 270 ,000 lb. 

2400 Volts 
Direct Current 

44,000 lb. 
27,000 lb. 

4 ,000 lb. 
3,000 lb. 
2,000 lb. 

120:000 lb. 

200,000 lb . 

A s the d.c . locomotiv e of roo tons carries no ballast, it is 
evident that the 40,000 lb. comprising the phase converter 
and transformer of the split -phase locomotiv e must be car­
ried on idl e wheels togeth er with the additional weight of 
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Figs. 3 and 4-Profiles of Canadian Pacific Railway, Ross­
land Subdivision, and of Canadian Northern Railway, 

Montreal Tunnel and Terminal Electrification 

cab and running gear required to carry this excess weight. 
T he net r esult is a spli t-phase locomotive of full y 35 per 
cent mor e weight than a d.c. locomotive of equal capac ity 
and of similar const ruction. T hi s weight compa ri son is 
based upon th e assumption that 50,000 lb. per axle con­
stitutes the limit a ll owable, thu s forci ng the int roduction of 
guiding ax les to car ry the excess weight of the split-phase 
equipment. F or locomoti ve construction of less capacity 
pe rmitting the spli t-phase to come within axle we ight lim­
its, both types of locomot ives would comprise four axles 
wi th no gu idi ng wheels and the spli t -phase locomoti ve may 
not tota l more than 20 per cent more than the di r ect-cur­
rent type. 

It is eviden t that the spli t-phase locomotive is not only 
considerably heavier for equ al ca pacity but also more 
compli cated and ineffici ent than the d. c. locomotive. T he 
power from the troll ey must in turn pass th rough trans­
fo rm er , phase conve rter , control, motors and gears. T he 
effic iency of th e complete locomoti ve in 0perati on will cle­
pen cl upon it s output and hence in the fo ll owing compa r i­
son, Table V, effici ency has been comput ed fo r operat ion 
on both ru ling g rad e ancl le vel track. The average effi ci ­
ency of a clay's nm will obviously lie somewhere between 
these valu es, assum ing th at port ion of the nm when the 
locomoti ve is taki ng power. 

Motor and gears arc assum ed to lie of equa l effi ciency 
for hot h spli t -phase and direc t cm rent, as th <' ach ·ant age 
o f one type moto r over the oth er wi ll he small a t hes! and 
w ill not mate ri a lly affect the va lues given. 

TABLE \!- FREIGHT L OCO MOTIVE E FFICIENCY- D ETAILED COM PARI SON 

l\I otors and gears, per cent. ....• .. • . .. •.. 
Blower , per cent. • •.• ... .. • . •....•......• 
S ta rting r es istan ces, per cent. •..• •.. ..... 
P hase converter , per cen t. .. . •. . ••• .• ....• 
T ran sform er , _per cent. . . . . . . •. .. . •. ..... 
Wheel correction, pe r ce nt. . . .• ..... ..... 
W eigh t effici en cy, per cent •. ..•. .. . . . . .... 

Combined effic iency , per cent. . . ....... . 

Aver age of grade and level . ..... ... .... . 

Split ­
,--Phase----, 
R uling 
Grade 

89.3 
97.8 
98.6 
96.3 
98.0 
98.0 
95.0 

Level 
86.0 
95.8 
98.0 
94.7 
97. 0 
98.0 
97.0 

75.7 70. 5 
'---y-------

73 . 1 

2400 Volts 
Di rect 

,-Cu r rent-, 
Ruling 
Grade Level 
89.3 86.0 
97. 9 95.9 
99. 2 99.4 

86.6 82.0 
~ 

84.3 

Blower efficiency is based upon the fan blower required 
to cool the motors and aux ilia ries taking 30 kw split-phase 
and 25 kw direct current. 

S ta rting resi stances consume a portion of the power re­
quired to start the train , and th e effi ciency of the locomo­
tive is based upon the assumption th at the tra in is sta r ted 
from rest once in two hours. T hi s starting resistance loss 
is greater with the split-phase than with the d.c . locomo­
tiv e, being twi ce as la rge up to speeds of 15 m.p.h . on rul­
ing g rade and four times as large up to speeds of 30 m.p.h. 
on level track. 

P hase converter effi ciency is cle terminecl by assuming 
that the capacity of the convert er will approximate 75 per 
cent o f tha t of the four motors it controls. 

T ransfo rmer effi ciency values g iven require no comment. 
\Vheel correction is determined as fo llows: Induction 

motor s run at nearly synchron ous speed, the slip being pro­
portional to the t ota l secondary non-induct ive res istance, 
henc e a ll wheels upon th e same locomotive must be very 
closely of the same diameter in order t o insure equal load­
ing of the severa l motor s. \ \T hen one pair of wheels is 
turned, a ll must be turned equally. T his would not be a 
very serious handicap were it not fo r the fac t that several 
locomoti ves will operate in the same t ra in , thu s necessitat­
ing equal wheel diameters on a ll such locomotives. It is 
therefore ev ident that all locomotives must be interchange­
able and any group of t wo or more be capable of running 
in th e same train or the operating department wi ll be sen ­
ously handicapped. 

T he di ameter of new and t urned wheels may vary fu1ly 
4 pe r cent , an amount suffic ient to cause a proh ibiti ve load 
distribution between motors. Hence it is proposed to in­
stall a vari abl e secondary res istance and so adju st thi s 
res istance in the seve ral motor secondaries that all wheel 
pe riphera l speeds will conform to the average diameter of 
new and worn wheels. T his will enta il an average loss of 
say 2 per cent when operation has continued long enough 
to require turning wheels to the minimum di ameter all ow­
able. D.c. motors have such a var iable speed characteri s­
t ic as to require no adj ustment for varying wheel diamete rs. 

\ Veight effi cien9, as given in Table VI, is a relative 
va lue based upon compari son with the d.c. locomot ives 
taken at 1 oo per cent. 

T ABLE VJ-(oM PAR AT IVC \V EIG HT EFF ICIENCY-FREIGHT LOCOMOTIVES 

S plit -Phase 
Rated t r active effort on rulin g grade........ 36,000 lb. 
Gross tra in weight.... . ... . ................ 750 tons 
Trai ling train weight ...... .. . . . • . . . . . . . . . . . 61 5 t on s 
P er cent tra iling to gross.................. 82 
\Vc ight e ffi cien cy, per cent.................. 94.7 

2-100 
Volts D.C. 
36,000 lb. 

750 tons 
650 t ons 

86.7 
100 

On level track it is assumed that push ing locomot ivCi's 
will be dropped and train weight per road locomotive will 
he double the ru ling grade values. On thi s basis til e spl it ­
phase locomotive weight effici ency wi ll he 97 per cent for 
level t rack runs. not h va l11 e!i o f spli t-phase locnn10 tive 
weight effi ciency are hasecl upon the assumption tha t loco­
motives wi ll be load ecl to mo per cen t capacit y on rnl in g 
grad es. As !iUch will not always be possible in regula r 
operation, it is evident tha t the va lues q11 otcd above will 
he lower un cler ac tu al se rv ice conditi ons. 

T he comhined effi ciency of the complet e locomotive shows 
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tha t the split-phase freight locomoti ve will demand 15 per 
cent more power input from the trolley than a d.c. locomo­
tive of. equal hauling capacity and similar mechanical drive. 

F or p'assenger service it is reasonable to expect the 
locomotive running gear to be so constructed as to permit 
maximum speeds approaching 75 m.p.h. without danger of 
de ra ilment or exceeding sa fe limits of motor and drive 

F ig. s-9eneral Scheme of Split-Phase Alternating-Current 
System 

construction. Neither of the fo rms of construction in F ig. 
7 are well adapted fo r very high speeds, and to secure 
good running qualities it is probably necessary to adopt 
-different types of construction fo r fre ight and passenger 
locomotives, however de sirable it may be from an opera ting 
standpoint to have them interchangeable. 

\Vith d.c. motors several forms of construct ion are avail­
able th at wi ll a ll operate success fully at high speeds. Un­
que st ionably the most effic ient const ruction is to mount 
the motor a rmatures upon the driving axles and eliminate 
the losses, weight and complications of any form of me­
chanical drive . It is assumed in this comparison th a t gear­
less con struction wi ll be adopted for d.c. high-speed pas­
senger locomotives. 

The split-phase locomotive motor is of the multiphase 
induction type and not adapted to gearless construction 
except by the int roduction of quills and springs. T his fo rm 
of construction has not been so success ful in operat ion as 
to j ustify conside r ing its genera l adoption. I t is assumed 
therefore that in order to get a locomotive of good riding 
qualities at h igh speeds, it is necessary to resort to side­
rod drive from a jackshaft and house the motor s in the 
cab. In this compar ison it is assum ed that motors drive 
the jackshaft through gears rather than by rods as offer ­
ing a lighter fo rm of construction requiring less space. 
T he same , form of drive is equally availab le wi th d.c. 
motors, but gearless construction offer s great advantages, 
such as ex t reme simplicity, accessib il ity and high efficien cy, 
so that the comparison in Table VII will be based upon 
gear side-rod split-phase and gea rless d.c. motor locomo­
tives. 

T AB LE \'II- PASSEN GER L OCO MOTIVE E F FICI E NC Y- DETA ILED 

Motors and gears, per cent. . .. . . ....... . 
B lower , per cent. ........ . ............. . 
Starting resistance, per cent ............. . 
P hase converter, per·. cent ............... . 
Transfo rmer , per cent. ... .............. . 
Wheel correc tion, per cent .. . . .. ....... . 
W eight effic iency, per cent. ... . . . ....... . 
Jackshaft, per cent. ...... .. .... . ....... . 
Side rods, per cent ... ... .... .......... . . 

Split­
r--Phase----, 
Ruling 
Grade 
89.3 
97.8 
98.6 
96.3 
98. 0 
98.0 
92.5 
97.0 
97.0 

L evel 
83.0 
84.8 
97.8 
94.0 
96.0 
98.0 
92. 5 
93.0 
93.0 

Combined effic iency, per cen t. ......... 69.3 54.5 
'-y----1 

A verage of grad e a nd level, per cen t. ... 61. 9 

CO M PARI SON 
t 

2400 Volts 
Direct 

,-Current-, 
Rulin g 
Grade L evel 
8 7. 5 94.0 
97.9 95. 5 
99. 2 99. 3 

85.0 89.2 
'-----r---' 

87. 1 

It appears reasonable to expect the efficiency of mixed 
passenger and fre ight locomotive ope rat ion to approxi­
mate 85 per cent fo r d.c. and not much exceeding 68 per 
cent to 70 per cent fo r split-phase locomotives. T his effici ­
ency in each case is based upon th a t portion of the run 
during which power is delivered to the locomotive. I f 
t ransformer , phase converter and blower are kept running 
during coast ing periods or when standing, the stand-by 

losses thus introduced will seriously reduce th e a ll-day 
efficiency in commerci al operation. It is evident that such 
stand-by losses a re much greater in the split-phase than in 
the d.c. locomotive and the 20 per cent saving in power for 
mixed freight and passenger service credited to the d.c. 
motive power may be materially increased in actual service. 

Be fore concluding the general discussion o f the locomo­
tive it is necessa ry to touch upon the question of braking. 
One of the strongest a rguments advanced for the adoption 
of the induction motor locomotive is that this type of 
motor offers an ideal electric brake by reversing its func­
tion on down g rade and return power to the trolley circuit. 
A regenera tive braking method of control has been per­
fected for use with the d.c. motor which offers even greater 
advantages in service operation than induction motor brak­
ing. J ust as the d.c. locomotive is the more efficient in 
hauling a given trailing tonn age, so also it will return to 
the system a la rger percentage of the mechanical power 
given the locomotive by the descending train. Hence what­
ever claims ar e advanced for r egenerative electric braking 
with the split-phase locomotives a re even more applicable 
to the d.c. type. 

R eferring again to F igs. 5 and 6, showing the general 
plan o f di st r ibution r espectively fo r the split-phase and 
d.c. systems, it is of interest to compare the two in order 
to see how much of the split-phase locomotive loss is re­
couped by its more effici ent distribution system. T he fol­
lowin g compa rison, Table VIII , is therefore submitted. 

TABLE \TIi l -EFFI C I ENCY OF D I STRIBUTIO N SYSTEM - DETAI LED C OMPAR I SO N 

Split-P hase 
Step-dow n t ran sfo rn, ers, per cen t. . . . . . . . . . . . . . . . . . . . . . 97 .5 
Motor generat or sets, per cent. . . . . . . . . . . . . . . . . . . . . . . . 87 .0 
Step-up t ra nsfo rme rs. per cent .. . . . . . . . . . . . . . . . . . . . . . . . 97.5 
Railway tra nsmission line, per cent.................... 96.0 
Lin e transfor mers, per cen t . . . . . . . . . . . . . . . . . . . . . . . . . . . 96. 0 
Protec tive tran sformers , per cent......... . . . . . . . . . . . . . 96.0 
Trolley, t rack and feed ers, per cent. . . . . . . . . . . . . . . . . . . . 96. 0 

2400 
Volts 
D.C. 
96.5 
81.0 

96.0 

88. 0 

Combined effi cien cy, per cent. .. . . ................... 70. 5 66.0 

T he protective t ransformers appearing in Table VIII 
a re fo r the purpose of neutralizing th e inductive disturb­
ance caused by single-phase trolley upon neighboring tele­
phone, telegraph and signal circuits. The total efficiency 
of the two dist ribution systems and locomotives is shown 
in Table I X. 

TAB LE I X - T OT AL EFFI CIE NC Y- DI STRIB U TIO N SYSTEM AN D LOCOMOTIVE: 
2400 

Volts 
D. C. 
66.0 
84. 3 

Combined effic iency , per cent ... . . . . . . . . . . . . . . . . . . . 51.5 55 .7 
Passenger S ervice-

Distribution , pe r cent... . . . . . . . . . . . . . . . . . . . . . . . . . . . 70. 5 66. 0 
Locomotives, per cent...... .. ....................... 61.9 87.1 

Combined efficiency, per cent...... . . . . . . . . . . . . . . . 43.6 57 .5 

There is every reason to expect that the split-phase sys­
tem will demand fully I 5 per cent or more power input 

Fig. 6-General Scheme of 2400-Volt Direct-Current System 

than the d.c. system of 2400 volts for equal trailing ton­
nage movement, actual figures depending upon the propor­
tion of freight and passenger tonnage. This figure is based 
upon sixty-cycle power supply for the reason that many of 
the immediate electrification projects under construction 
or contemplated are located in territories where this fre­
quency is firmly established. 
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Where twenty-five cycles is available, single-phase power 
may be taken direct from the three-phase supply provided 
phase and voltage balance is maintained by suitably located 
substations containing step-down transformers and phase 
<:onverters. D.c. supply will be more efficiently obtained 
through rotary converters in place of motor-generating 
sets. The efficiency of the distribution system, as given in 
Table IX, will therefore need correction for twenty-five­
cycle power supply but will result in no material change 
in the relative efficiency figures quoted for the two systems. 

The installation of a power house to generate single­
phase current at t ,venty-five cycles or less introduces all 
t he serious handicaps encountered in single-phase genera­
tion and also rai ses questions of general expediency and 
adequate return on the capital invested in a power plant 
which is devoted to supplying railway load only. A dvo­
cates of single-phase trolley distribution have sometimes 
failed to consider fully the question of energy supply avail­
able as having · any bearing upon the broad question of 
electrification. Not every railway is so situated by reason 
of character of load, cheap fuel or other favoring local 
c onditions as to j ustify th e large expenditure for a gen-

.ilower .9?..9El'r. 
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Fig. 7-Comparison of 39-Ft. D. C. and 52-Ft. Split-Phase 

Locomotive of Equal Capacity 

erating station containing ample rese rve capacity. The 
somewhat higher efficiency of the distributing system alone 
in cases where single-phase power is available is so rela­
tively unimportant that it may be looked upon as a special 
condition applying only to favored and restricted localities. 

A study of the general plan of distribution as given in 
Figs. 5 and 6 discloses the fact that where sixty-cycle power 
supply is available at attractive rates the general statement 
can be .. safely made that the total amount of electrical 
apparatus is greater and, therefore, the fir st cost higher 
and efficiency lower with the split-phase than with the d.c. 
locomotive system. N or is this statement modified to any 
extent in the event that power supply is obtained from a 
twenty-five-cycle, three-phase source, as it will be the ex­
ception rather than the rule that any power company will 
be found wi lling to furni sh single-phase power from its 
balanced three-phase circuit when the pernicious effect upon 
the general distribution system of a violently fluctuating 
low-power factor single-phase load is fu lly understood. 
S ome corrective device like a phase conve rter must be intro­
-duced, and its fir st cost and effi ciency arc both comparable 
to the rotary converters which are permi ssible with twcnty­
fivc-cyclc supply to secure direct current. Tt would seem, 
therefore, that the compli cation of the split-phase loco mo­
t ive system renders it iuhcrcntly more expensive to install 
a nd less effi cient to operate. T his is due la rgely to the 
fac t that substations containing moving elec trical machin-

ery are required both on the ground and also in the loco­
motive cab itself. 

The single-phase trolley circu'it, irrespective of the type 
of locomotive it may supply, constitutes in itself a most 
serious handicap to the adoption of any type of d.c. locomo­
tive. .:-J eighboring circuits of all kinds are practically put 
out of commission by static and inductive disturbances un­
less adequate protective measures are introduced. No 
method of complete protection has as yet been perfected, 
although many schemes have been proposed that are par­
tially successful. The elaborate and expensive apparatus 
now being installed upon one of our important single-phase 
railways wi ll soon be in operation and is expected to give 
relief from the present serious conditions obtaining. As the 
inducti ve interference of the single-phase trolley is propor­
tional to the intensity of the current and distance it is 
transmitted, it is to be expected that a maximum disturb­
ance will result in th e case of mountain grade divisions 
where the current input to trains approaching 3000 tons 
gross weight is several times that thus far met with in any 
single-phase tro lley installation now operating. N o cost 
estimate of single-phase trolley systems is, therefore, com­
plete without including a liberal allowance for te lephone 
and telegraph protective devices. This cost will probably 
not be less than $2,500 per mile of route and may even 
g reatly exceed this figure. Despite such an expenditure, 
no assurance is at hand that hazard to employees and inter­
fe rence with service will be enti rely eliminated, and until 
more exact knowledge of this whole situation is available, 
single-phase trolley interference constitutes a most serious 
handicap to the adopt ion of any d.c. locomotive system of 
operation. 

This paper is largely devoted to a comparison of a.c. and 
d.c. motor locomotives, as lack of appreciation of the funda­
mental fact s involved has perhaps been the basis of the 
fa lse hopes_ raised as to the possible advantages resulting 
from the installation of th e single-phase trolley. It surely 
does look attract ive to install a system employing 15,000 

volts on the trolley, no feeder copper and no rotating sub­
station apparatus. But investigation and experience dis­
close the fac t that the single-phase trolley is a decided men­
ace to neighboring circuit s, feeder copper is required for 
return circuit, substations are comparable as to first cost 
and efficiency with d.c. substations and, finally , the a.c . loco­
motive of the most promising type, the so-called split -phase 
combination of induction motors , transfo rmer and phase 
converter, is heavy, expensive, complicated and inefficient to 
a degree that would not be tolerated in d.c. const ruction. 
Assuming that the favorab le result s of factory experiments 
are borne out in the success of later commercial operation , 
there appear to be no controlling advantages of a .c. loco­
motive traction which cannot be secured at less expense 
and with greater reliability in operation with d.c. motive 
power. 

Until the adoption of interpole motor construction made 
it entirely practicable to build d.c . motors for high poten­
tials, there was some justification for considering a.c . trol­
ley systems as offering the best means of ch anging from 
steam to electric motive power at a reasonable fir st cost. 
The high-voltage d.c. motor has now been developed, built 
and proved completely success ful under the most exacting 
service conditions. The troll ey potential has been ra ised to 
2 400 volts, which seems sufficiently high to insure a distri­
bution system of r easonable fir st cost and not too high to 
handicap the locomotive as regards its fi rst cost , re liability 
and operating effici ency. Experimental results alrcacly ob­
tained with d.c . appa ratus tested at potent ials hi gher than 
2 400 volts indicate th at no constructi on difficulti es app:ll'­
cntly ex ist and th e installati on of a hi gher volt age becomc-s 
an economic questi on rather than an engineering problem. 

With 2 400 volts direct current both protected third -rail 
construction and multipl e-unit car operation a rc feasible. 
The third-ra il offers ad vantages in access ibilit y ancl low 
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cost of maintenance on single-track roads and multiple-unit 
car operation is without question the proper way to take 
care of local traffic. Furthermore, 2400-volt equipments 
can be successfully operated upon the lower voltage ter­
minal zone that loca l restrictions ma y make necessary. 

It is popularly supposed among electrical engineers that 
the cause of electric traction is retarded by any openly ex­
pressed divergence of views as to the relative merits of 
different system of electrification. The opinion is advanced, 
on th e contra ry, that a free presentation of the facts ava il­
able. but not always made public, will do much to clarify 
the situation. No one contributing cause has done more to 
hurt the electric ra ilway industry than the failure of th e 
single-phase system to make good the too optimistic claims 
of its early advocates, and no such open presentation of 
installation and operating costs ha s ever been made public 
on any a.c. in stallation in operation in thi s country or 
abroad, as has been published by B. F. \Vood in a paper 
before the American Inst itute of Electrical E ngineers on 
the \Vest J ersey & Seashore Railway.* 

T his paper has been purposely rest ricted to a discussion 
of those engineering questions entering into the electrifi­
cation problem which have a fundamental bearing upon the 
all-important matte r o f first cost and cost of operation. 
S uch est imates a r e readily prepared for any local condi­
tions, provided th ere is no such serious conflict of engineer­
ing opinion regarding engin eering detai ls as exist to-day. 
T he cl.c. motor is full y able to meet a ll the r equirements of 
the heaviest passenger and freight train operation, as 
proved by the entirely successful in stallations now running 
and which afford convincing fac ts upon which statemen ts 
of costs and ope ration a re based. No such condition exists 
with any a.c. locomotive system and such operating fac ts 
as a re obtainable a re not of such a nature as to inspire 
confidence in selecting such a system to meet the exacting 
requirements of h eavy electric ra ilroading. The enginee r­
ing fac ts presented herewith a re offered w ith th e purpose 
in view of clearin g the engineering atmosphere preparatory 
to the se rious work that seems to li e immed iately before us, 
that is, the problem of where and to what extent it will pay 
to replace the steam engine by the electric locomoti ve . 

DISCUSSION 

T he meeting of the Ca nadian Society of Civ il E ngineers 
at which this paper was read was the r egular monthly meet­
ing of the society. The chairman was H . H . Vaughan, vice­
president of the society and assistant to the vice-president 
Canadian Pacific Railroad. 

In the discussion which followed the presentation of th e 
paper. Mr. Vaughan was the fir st speaker and r efe rred to 
the adoption of high-tension direct current for a sect ion of 
the Canadian Pacific Railroad. This install ation involved 
30 miles of route and 43 miles of track with a long 4 per 
cent grade, the operation being carried on by four loco­
motives. The battle of the system s, he sa id, had dete rred 
steam railroad men from adopting electricity for motive 
power; but in the case cited both system s were found to be 
practically alike in fir st cost and in maintenanc e, direc t 
current being chosen because it was considered more ad­
vantageous to use a system in which the la rger part of the 
inv estment was involved in the cost of copper for feeders, 
rather than in locomotives which might soon become obso­
lete. In addition the development of the gearless locomotive 
and the improved methods of collecting large currents had 
helped toward the decision in favor of direct current. 

Mr. Vaughan thought that the train-mileage cost basis 
was more reliable than the ton-mileage basis except in case 
of mountain grades where the amount of coal consumed 
per train mile was fairly steady. He said that in the case 

•See ELECTRI C R AILWAY JOUR NAL, July 1, 1911, page 19. 

stated the cost of steam operation was 40 cents per train 
mile and that of electric operation was only 25 cents per 
train mile. Repairs amounted to 5 cents per locomotive mile 
instead of 7,½ cents, and with electric power the cost of 
coal was cut in half, three electric locomotives doing the 
work formerly done by four steam locomotives. Reduced 
to a unit basis there was a saving in operating cost of 15 
cents per train-mile and this was balanced against the added 
investment for electrical equipment. He stated that 
the operation o f at least twenty-two trains per day was re­
quired in order to make an electrical in stallation pay for 
itself. On the Canadian Pacific electrifi ed line, he said, it 
had been found desirable to minimize the weight on electric 
locomotive axles, the pressures being kept down to 50,000 lb. 

George Gibbs, of Gibbs & Hill. con sulting engineers, 
); ew York, contributed the following ,vritten discussion 
in the form of a letter to th e secretary of the society: 

"Your kind invitation to di scuss Mr. Armstrong's paper 
on 'The Engineering Problem of E lectrification' has reached 
me only to-day, and as your meeting takes place on Thurs­
day of this week it is impossible to prepare anything of a 
fo rmal nature, but the following general remarks I should 
like to place on record because I am opposed to th e method 
adopted in this paper of setting fo rth the railway electrifi­
cation prob_lem. Practical railway men have been unable 
until recently to obtain anv clear idea of the possibilities 
of heavy el~ctrification be~ause of the befogging of the 
whole problem by the contr:oversial a ttitude of conflicting 
interests. Each system has been set forth by it s promoter 
as hav ing a ll the virtues and none of the faults of the other 
systems, and this has ra ised doubt s in th e minds of railway 
men whether any syst em is really reliable. During the last 
yea r or two, howeve r, there appea red an inclination on all 
sides to admit that the art is a developing one and that each 
system had its own particular fi eld of best employment. 
T he present paper, howeve r, appea rs to have gone back to 
the old method of spec ial pleading for some particular sys­
tem. settin g forth in an unfa vo rable light the defects of 
compet in g systems while the di sadvantages of the system 
advoca ted a re not even referred to. This, I submit, is not 
;,n engineerin g di scussion of th e problem of electrification. 
The engineer should se t forth, as completely as his space 
will permit, the advantages of each system and make hi s 
recommendation in accordance with all the facts set forth. 
T he reade r, having the ba lance sh eet before him, can then 
check the conclusions. Unless I am greatly mi staken, the 
paper in question does not conform to the essentials of its 
ti tl e. 

"On pages r and 2 reference is made to elect ric traction 
in such a wav as to lead one to infer tha t heavy main­
line traction is the subj ect of the discourse. Following 
this th e question of system is taken up , and the sin gle-phase 
system is promptly dismissed as unsuitable, apparently from 
unsatisfactory results on a number of interurban traction 
lines which found it advantageo us to change over from 
single-phase to direct current. Probably these roads never 
should have used single -phase because th eir conditions did 
not suit thi s form of power, and, in any event, their case is 
not parallel to that of heavy steam traction. 

"On page 4 the following conclusion is advanced: 'It is 
a safe prediction to make that no more si ngle-phase motor 
equipment s will be placed in operation in this country on 
new roads unless these roads virtuallv form an extension 
of existing systems.' I t_a ke it from the context, although 
the sequence of the argument is not entirely clear, that this 
means that no more city or suburban roads will be thus 
operated; otherwise the Pennsylvania Railroad Company's 
adoption of the single-phase system mot9r-car operation 
on its suburban lines out of Philadelphia places the 'safe 
prediction' above referred to in some jeopardy. 

"After thus summarily dismissing the single-phase motor, 
the writer then proceeds to advocate high-tensi'}n direct 



DECEMBER 20, 1913.] ELECTRIC RAILWAY JOURNAL 1291 

current, apparently for all classes of work, and appears to 
think the split-phase locomotive its only serious com­
petitor. Of course, the fact that single-phase contact and 
split-phase locomotives were adopted on the Norfolk & 
\Vestern Railway for the heaviest electric traction work 
yet undertaken anywhere requires some explaining away, 
because there are presumably reasons to believe that the 
adoption of this system was made after some study of the 
local situation and the conclusion arrived at that the system 
had preponderating advantages for the work in question. 

''I do not wish to be understood as condemning direct 
current, of either high or low voltage, because as a matter 
of fact I have been intimately connected with a number of 
heavy direct-current installations which are in successful 
operation. I merely wi sh to point out that each system 
proposed so far has it s limitations and best field of applica­
tion. Furthermore, in working toward the de sirable end 
of a 'standard system,' we should carefully weigh all fea­
tures of each individual system with the idea always in 
mind of obtaining the greatest flexibility of application to 
different conditions." 

A letter was then read from Edwin B. Katte. chief en­
gineer of electric traction New York Central & Hudson 
River Railroad. An abstract follows: 

"In glancing over the paper, on the fir st page I notice that 
Mr. Armstrong confines hi s remarks to an electric locomo­
tive capable of hauling an 800-ton passenger train at 60 
m.p.h. Such a locomotive is too small to be seriously con­
sidered by steam railroad men operating important trunk 
lines. The modern electric passenger locomotive must hav e 
sufficient capacity to haul a train of cars weighing from 
1000 to 1200 tons. Please note I sav 'tra in of cars' Elec­
tric companies frequently confu se ;ailroad men b; includ­
ing the locomotives when they refer to a train of a given 
weight. Further, such a locomotive should be capable of 
performing the r egular service practically continuously -and 
not after a few hours of operation be laid up in the terminal 
from one to three hours to allow the motors to cool off. 
Mr. Armstrong also t ells vou that the electric locomotive 
requires no stops for £net' or water. This is tru e in the 
summer tim e, but passenger trains have to be heated in the 
winter, and the locomotive must be t aken out of service 
every few hundred miles for fuel oil or at least water, even 
though the locomotive does not have to go in for inspection 
until it has performed something over 1200 miles. Electric 
operation is a good thing in the proper place, although it 
does cost considerable money and has some limitation s." 

W. S. Murray, consulting engineer, New Haven, then 
presented a series of lant ern slides showing work on 
the New York, New Haven & Hartford Railroad and also 
a series of curves for a proposed 1zo-mile electrification to 
show at what point single-ph ase became advantageous and 
a lso the effect of voltage drop with given wire sect ions 
under increasing tonnages. He then referred to Mr. Arm­
strong' s paper, saying that he believed it was the strongest 
card yet played in favor of single-phase traction. There 
had been too much play upon the phrase "'motive power 
equipment. " It had clouded the real meaning of what might 
be termed "steam roadbed elect rification." He always had 
been and would remain a strong advocate of direct-current 
in the int erurban and short railroad field, the field where it 
belonged. Mr. 1\rmstrong's irrelevant deductions, made 
from the results on lin es which never should have been 
eq uipped with alternating current, argued him out of court. 

On heavy railroad work in the matter of large power in ­
stallations he sa id that attractive rates for extended areas 
should in many cases make separate railway plants needle ss. 
However, he cited a case where sixty-cycle power, delivered 
to the three-phase lin es along the right-of-way of the rail­
road, was offered at a price of 8 mills, electricity being 
obtained from water power. Yet it was actnall y found that 
twenty-five-cycle current w hich was hl'tter for railway work 

could be produced at a cost of 6 mills from cheap coal 
located near the railway. Railways must, he sa id, control 
their own power in many cases. 

The actual power required to move a given tonnage when 
employing direct current was, he said, 22 per cent more 
than with single-phase. The question of motive power 
was an important one but a point not to be overlooked was 
the system behind that motive power. The locomotive as 
outlined in the paper might be a gold mine metaphorically 
speaking, but that was no r eason for burning 22 per cent 
more coal to run it. As to singl e-phase railway insta lla­
tions, Mr. Armstrong had compared a.c.-d.c. trolley experi­
ments ,vithout considering a single locomotive. He called 
attention to the New Haven Railroad which employed 100 
locomotives, moved 65,000 cars each month, and used 65 
multiple-unit cars in a 33-rnile suburban zone. Yet Mr. 
Armstrong wanted hi s comparison to be accepted as proof 
that the single-phase system was not only passing but had 
actually passed. The Butte, Anaconda & Pacific Railroad 
was not an interurban property , but because of the short 
run , 22 mile s, and the consequent impossibility of conges­
tion, it was obvious that thi s low-speed railway ought to 
operate satisfactorily with high-tension direct current. 

Again, he said, Mr. Armstrong's li st of main-line electri ­
fications was composed chiefly of short terminal and tunnel 
lines. No mention had been made of the great single-phase 
installations on th e Spokane & Inland Empire Railroad nor 
on the New York, Westchester & Boston Railroad. for 
which st ea m would hav e been used had electricity not been 
a t hand. N" o referenc e had been made to the wide adopt ion 
of single-phase syst ems on the continent of Europe, nor to 
the London & Brighton Railway in England1 of which the 
directors had recently voted $ro,ooo,ooo in a rec ent appro­
priation to carry the electrification of the line through to 
Brighton. This was, he sa id, a good testimonial to the ad­
vantages of single-phase current. l\fr. Murray referred to 
the communication from H. A. Gallwey recently published 
in the ELECTRIC RAILWAY Tou RN.AL. This had announced 
a mileage of 55,oo~ for the· locomotives on the Butte, Ana­
conda & Pacific Railroad during four months of operation, 
but during the same period th e X ew Haven passenger loco­
motives alone had traveled 574,000 miles. T he seventeen 
Butte locomotives average 22 miles a day. whil e some of the 
New Haven locomotives run ten times that distance daily. 

Mr. Murray did not wish to dispute any of th e data on th e 
split-phase locomotiv es because hypothetical tables should 
not be placed in eng inee ring papers. T he fig·ures might be 
announced as approximate, but there were limit at ions even 
to such approximations. Mr. Armstrong had said that the 
split-phase locomotive was 35 per cent heavier than an 
equally capable direct -current machine. Yet th e New Haven 
had tested commercially a single-phase locomotive with 
continuous capacity of qoo hp, the weight being I ro tons, 
while Mr. Armstrong had announced that the split-phase 
locomotive, its assumed successor, weighed r 35 tons. 

Telephone and telegraph disturbanc es had been eliminated 
in E ngland by placing the return wire s in cnnccntric cables, 
but on the New Haven this trouble would be removed 
about Jan. I by the completion of the new 22,000-,·olt sys­
tem of distribution between the feeders and the contact 
wires. In conclu sion Mr. Murray said that th e paper of 
the evening had the merit of marking plainly th e desirabi l­
ity of application of the single-phase systl'll1 in the field 
where all enginee rs who were free from cn111111crcia l hias 
had already placed it. 

After seve ra l nl('mbers had submitted questions :.\Ir. ,\rm­
strong again took the floor. H e admitted that the paper 
advocated one sys ten1 as universal in appli ca tion . Direct-­
current tests at Schenectady had shown that 5000 \"Olts was 
possible, bnt the commercial aspect was still somewhat in ­
definite owing to the matter of first cost. Mr. Kattc' s ques­
tion, he said, showed th e need for havi ng the ,\llleri can Tn-
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stitute of Electrical Engineers decide upon methods of 
locomotive rating. The use of purchased power from out­
side corporations should not be ignored in plans for electri­
fication. Single-phase generation or the use of single-phase 
current from a three-phase supply was less efficient than 
transformation to direct current, and in apy event it was 
safer to depend upon great networks of power lines than 
upon a single private plant. The satisfactory service given 
upon the Butte, Anaconda & Pacific Railroad had, he an­
nounced, led the Chicago, lVIilwaukee & St. Paul Railway 
to decide finally upon the use of 2400-volt d.c. for operating 
its proposed 440-mile electrified line in Dakota an<l Mon­
tana. 

Mr. Murray th en presented maintenance figures upon the 
cars of the New York, Westchester & Boston Railway, 
these being given as follows: 

1912 July .. .............. . 
A u gust .............. . 
S eptember ........... . 
October . ............. . 
N ovember ........... . 
D ecember .......... . 

19 13 J anua ry ............. . 

Cents 
2.6 
3.5 
3.5 
3.4 
2.4 
2.7 
3.0 

1913 F ebruary ....... . .... . 
March .... . .... .. ... . 
Aoril .. .. .... .. .. ... . 
:May ...... , .. . .... .. . 
June .............. .. . 
S eptember ......... .. . 
October .. .......... . . 

Cents 
1.9 
2. 5 
2.0 
1.2 
1.3 
1.3 
1.1 

Since the improved ::--Jew Haven locomotive repair shops 
had been built at Van Nest he stated that the running 
costs obtained fo r a.c.-d.c. locomotives were ve ry low. 
After adding the general overhauling charges, the total 
cost of maintaining the passenger locomotives would be 
found to be between 5 cents and 6 cents per locomotive 
mile, and for freight engines of I IO tons, hauling r 500-ton 
trains and having 40,000 lb. maximum tractive effort, the 
total cost of maintenance was from 4 to 5 cents. For 
switching locomotives of equal tractive effort the cost was 
below 4 cents. Locomotives had given 25,000 miles of 
service to one detention. 

Mr. Armstrong concluded the discussion by the statement 
that for the last fiv e years the average maintenance cost of 
fo rty-seven direct-current locomotives on the New York 
Central & Hudson River Railroad had been 3.5 cents per 
locomotive mil e. A fter this the meeting was adjourned. 

RAPID TRANSIT SERVICE ON THE QUEENSBORO 
BRIDGE IN NEW YORK 

To secure proper transportation facilities between th e 
boroughs of Manhattan and Queens in New York City it 
will be necessary in the immediate future to operate ele­
vated railway, subway and trolley cars across the Queens­
boro Bridge. This service is essential to the full utilization 
of the rapid transit construction completed or under way. 
It will greatly benefit a large number of passengers, in­
crease property values in Queens, and give r apid transit to 
a district which is now without it . 

The initial expense of establishing traffic across the 
bridge and utilizing the latter to its full est capacity involves 
the construction and location of new tracks on the bridge, 
changing the Queens approach for these tracks, and th e 
construction at the Manhattan end of the bridge of a new 
trolley terminal to replace th e present underground termi­
nal, which must be eliminated to provide for the new SJJb­
way connections. This \York involves an estimated ex­
penditure varying from $2,5 13,000 to $5,510,000 according 
to the nature of the trolley terminal provided, and exclusive 
of the subway and elevated railroad connections in Man­
hattan and the new rai lway station at the Queens end of the 
bridge, which are provided for by other contracts now 
executed. 

Reports from Pari s state that the council of administra­
t ion of the S,viss Federal Railways has voted a sum of 
$7,387,200 for the electrification of the St. Gothard Rail­
way. The work, it is expected will occupy about four 
years. 

OPPORTUNITIES FOR POWER PLANT ECONOMY 

BY J. G. SWAIN, SUPERINTENDENT OF POWER AND SHOPS 
CLEVELAND, PAINESVILLE & EASTERN RAILROAD 

In the convention issue of the ELECTRIC RAILWAY JOUR­
NAL for Oct. 4, 1913, considerable space was devoted to the 
operating features of modern electric railway power plants. 
Along the same general line some observations, based partly 
upon the experience of the Cleveland, Painesville & East­
ern Railroad, may be of interest. This plant was described 
in the issue of the JOURNAL for July 19, 1913. 

In a general way, the generating capacity of a power 
house determines the extent to which it is profitable to 
follow the details of power-house operation. In a power 
plant of, say, 10,000-kw capacity or more, the services of an 
efficiency engineer will be found of considerable value. His 
duty should be to analyze fuel, watch the loading and per­
formance of the generating units and of the auxiliaries and 
give especial attention to the life of those parts of the gen­
eral equipment which deteriorate rapidly and require fre­
quent renewals and repairs. An efficiency engineer would 
naturally give most of his time to the performance of the 
steam equipment because it is here that the greatest savings 
can be effected. Even when each part of the power-plant 
equipment has been installed according to the best judgment 
of the manufacturer of the apparatus and of the supervising 
engineer in charge of the construction of the station, it is 
often the case that a slight variation in the adjustment and 
application of some part of the general equipment will 
result in a great improvement in the performance of the 
part so altered. This, in turn, will improve the general 
operating efficiency of the whole station. For instance, the 
boilers may be installed as well as the manufacturer knows 
how, yet it will be found that if the baffling in the boilers is 
shifted slightly a much higher evaporative efficiency will be 
produced. The stokers may not be adjusted to yield the 
proper rate and quality of combustion of the fuel used. The 
draft in the boilers may not be right, or the feed-water sys­
tem, including pumps, heaters and regulating valves, may 
not be maintaining the proper flow of water at the right 
temperature into the boilers. Where boilers are equipped 
with arch walls the best method of constructing and main­
taining these arches is often quite a problem. The regula­
tion of the cooling water to the condensers, particularly to 
surface condensers, must also be carefully watched, as con­
siderable power can be wasted if more water is pumped 
than is absolutely necessary to maintain the proper vacuum 
on the turbines or engines. All of the above matters and 
many other details should be followed by an efficiency 
engineer. 

It has been my impression that a technical graduate who 
is interested in these matters, working directly under the 
chief engineer of the station, can more than earn his salary 
by the increased efficiency in the operation of the power sta­
tion which will result from his efforts. Incidentally, there 
is no better training for a young engineer than studious 
attention to a task of this kind. 

In smaller power houses the operating force, as a gen­
eral rule, is so small that it is impracticable to detail a man 
'for this particular work, and the chief engineer must be 
able to devote considerable of his time to following these 
details and be capable of intelligently analyzing and re­
moving the sources of inefficiency. To have a cheap man in 
such a position is poor economy. The chief engineer, also, 
should personally supervise the general repairs made on 
the station. There is no doubt that a great many plants are 
inefficiently operated for no other reason than that the chief 
engineer is tied down to a regular "turn" and is thus de­
prived of the opportunity to keep his station in good repair 
and to watch the details of performance. Obviously, inat­
tention to the condition of a plant, for any reason, will pre­
vent the attainment of the highest efficiency. One of the 
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most essential elements in th e operation of a power house 
is to keep the equipment in good operating condition and 
make repairs promptly. The larger plants usually have 
maintenance crews which look after the general repairs 
and renewals of equipment. The smaller plants should also 
have in their organization one or two men who can be taken 
from the regular operating force to look after this main­
tenance work under the personal supervision of the chief 
engineer. This does not work any hardship on the operat­
ing force if the repairs a re made promptly as required. 

All stations, whether large or small, should be equipped 
for weighing coal and ashes, for metering the water 
evaporated by the boilers, and for keeping records of the 
draft on boilers. temperature of flu e gases and temperature 
of feed water. If these obse rvations are made and studied 
and the changes in adjustment indicated by them are carried 
out, there will be a decided improvement in the operation 
of hundreds of pmver stations in this country. There are 
many indications, as stated in the convention issue of the 
ELECTRIC RAILWAY JOURNAL, which show that this fact is 
being increasingly appreciated by power-plant operators. 
I understand that some of the larger steel plants in this 
country have installed recording CO

2 
meters in thei r boiler 

rooms and that they offer a daily bonu s to the crew in the 
boiler room vYhich produces the best CO2 curve. This is 
certainly the right principl e. T here is little use in spend­
ing from $r ,ooo to $2,000 in meters, recording thermom­
eters and vacuum, pressure and draft gages if no attention 
is paid to the records obtained from them. Discrimination 
must also be used in the expense incurred for instruments, 
as the expense depends upon the oper ating condition s of 
the plant and upon its size. 

\Vhere exhaust steam is continuously used for heating or 
evaporative purposes great refinement of engine economy is 
not justified and general elaborate measurements are not 
needed, but the boiler room should have the same careful 
supervision and measurements of its operation as in any 
other plant. The same is true also in small stand-by plants. 
From the standpoint of size no argument is needed to 
prove that larger stations can and should go into the details 
of operation more closely than smaller ones as there is 
greater opportunity for saving and corresponding oppor­
tunity for enormous losses. For instance , a small station 
which has a meter and scales for determining the pounds 
of water evaporated per pound of coal is not justified in 
maintaining a recording CO 2 meter. However, in a larger 
station a CO 2 meter is almost indispensable in obtaining the 
highest efficiency. 

The plant of the Cleveland, Painesvi lle & Eastern Rail­
road is a small one, of less than 5000-kw capacity, and it 
contains some equipment which is not of the latest type. 
It is, however, provided with all measuring apparatus 
needed for intelligent operation. T h e interest taken in the 
operating force in the records of the instruments is ve ry 
gratifying. The data are assembled daily on a large and 
comprehensive log sheet, which shows clearly the hourly 
output of the plant and all component details. T he records 
show not only the performance of boilers, engines, tur­
bines and auxiliaries, hour by hour, but also the names of 
the men responsible for the human element of the plant 
operation . Hence it is easy to a llot praise and blame for 
results achieved. Special attention is paid also to th e mat­
ter of coal receipts, consumption and stock, because in thi s 
plant the storage capacity is small and a ll con tingencies re­
quire careful watching. 

An example of the va lue of the station records is fur ­
nished lJy an incident whi ch occurred shortly a ftcr the 
starting of the Painesville power plant. We had then the 
first and to date the only ser ious int crm ptio11 to service. 
This was due to the loss of vacuum. The operating force 
in the power hou se attrihnted the tro11hle to certain con­
ditions which were not substantiated by the charts. As a 
matter of fact. the vac1111111 was lost by the failure of the 

engineer in charge to allow enough cooling water to flow 
through the condenser. According to the charts the tem­
perature of the cooling water discharged from the con­
densers showed a gradual increase covering a period of 
three-quarters of an hour previous to the time of shut­
down, and the position of the valves admitting the cooling 
water to the condensers was not altered during this period 
to overcome thi s condition. \Vhen the engineer's attention 
was called to the story told by the charts he lost no time in 
admitting •that this was no doubt the cause of the trouble, 
and he th en and ther e appreciated, as he never had before, 
that when his instruments were in good operating condi ­
tion they were something more th;:i,n ornaments in the 
power house. 

The largest light and powe r central stations have in their 
power-plant organizations a man who watches th e deta ils 
of the operation with a view to obtaining a high operating 
efficiency. This practice, however , is not generally fo l­
lowed even in a modified form by many of the larger as well 
as the smaller r~ilway compani es. If the chief engineer is 
not interested in the good maintenance and efficient per­
formance of th e power plant to the extent of making 
some effort along the lines suggested above, it is a waste 
of time and money to endeavor to improve the operating 
conditions with such a man in charge. 

RAILWAY PURCHASES AND GENERAL BUSINESS 
PROSPERITY 

E. B. Leigh, president Chicago Railway Equipment Com­
pany, read a paper at the annual meeting of the Railway 
Business Association in New York on Dec. I I, in which he 
discussed the subj ect of railway purchases as a measure 
of general business prosperity. Close study of the effect 
of railway purchases of new equipment upon general busi-
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Railroad Purchases and General Business Conditions 

ncss convinced M r. Leigh long ago that there was no one 
more important factor in the development of general busi­
ness activity than that of the active purchasing of new 
equipment by the rai lways. In urging that the advance in 
rates desired by the railways be granted, Mr. Leigh said 
that every business man, large and small, and all dependent 
upon them, are affected by the relation existing between 
railway purchases and general business prosperity. l\lr. 
Leigh prcscntc<l the accompanying chart to illustrate his 
remarks. 

The London County Counci l has under consideration th e 
matter of co-ordinating, as far as possible , the \'arious elec ­
tric systems in the city and extending them on economical 
line s. The co111111ittee whiclt has thi s matter in hand \\'as 
granted $14,550 for obtaining expert opinion , and tlwugh 
the experts' report is not expected for some time. it i:-­
nmwred t Ii at th e proposals will he of a <Ira st i c cha rac!l'r . 
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MEETING OF EXECUTIVE COMMITTEE OF TRANS­
PORTATION & TRAFFIC ASSOCIATION 

A meeting of the executive committee of the American 
E lectric Railway Transportation & Traffic Association was 
held at the association headquarters, New York, Dec. 12, 

1913. In the absence of President Hegarty, First Vice­
president M. C. Brush acted as chairman. Those present 
were: M. C. Brush, H. A. N icholl, J. K. Choate, E. B. 
Burritt, J . V. Sullivan, L. H. Palmer, C. E. Learned and 
\V. 0. Wood. 

It was stated by the secretary that the association had 
exceeded its appropriation during the past year by $600, 
and it was voted that an appropriation of $2,750 be asked 
fo r the ensuing year. 

A lette r from President Hegarty suggesting certain sub­
jects to be taken up was acted upon as follows: The sec­
retary was instructed to see that the chairmen of commit­
tees have their reports in the hands of the association not 
later than July 15, 1914. A suggestion regarding "get­
together" luncheons for city and interurban men for the 
development of a stronge r association sp irit was accepted. 
T he executive committee adopted a suggestion that all com­
mitteemen be required to discuss the subj ects assigned to 
their committees, giving the experience of their com­
panies and all others known about concerning the practices 
under discussion; and it was furth er decided that all sub­
jects assigned the various committees should be in the 
hands of members in time for them to take up these sub­
jects with other transportation men in their respective 
companies and report the attitude of their company at the 
meeting of the committee. P resident Hegarty's next sug­
gestion was that each man entering the convention room 
should send up his card to the chair in order that more 
official s might be call ed upon for short talks rega rding 
experience and practices on certain points. T he committee 
agreed that President Hegarty's suggestion would tend to 
bring about more discussion. 

It was the attitude of the executive committee that at the 
convention the reading of committee r eports and papers 
should be abolished and the time used for discussion in cases 
where the reports had been issued early enough for gen­
eral advance reading. It was suggested that in printing the 
committee reports and papers approximately one-half of the 
left side of the page should be left blank and hearJed 
"Space for Comme11t and Memoranda." 

At the afternoon meeting of the executive committee the 
report of the committee on subj ects was presented. Recom­
mendations for committee work for the ensuing year were 
approved as follows: 

Rules: ( 1) Harmonize diction and construction of in­
terurban code along lines approved by the 1913 conYention 
fo r the city code; (2) arrange to obtain fo r the associa­
tion office a fil e of rule books of member companies with 
provision for keeping it up to date; (3) investigate obj ec­
tions against substantial adoption of the two codes; (4) 
investigate markers and classification signals with reference 
to use on one-car trains; ( 5) consider minor revi sions in 
rules following rulings of 1913 convention. 

Passenger Traffic: ( 1 ) Comprehensive investi gation of 
motor bus and trackless trolley; (2) presentation of paper 
on functions of passenger agent or traffic manager, rega rd­
ing (a) development of new business; (b) distribution 
of traffic , especially peak loads, and ( c) improvement of 
public relations. 

Express and Freight Traffic: ( 1) Compilation and 
digest of franchi se and ordinance requirements; (2) study 
of systematic promotion of this business; (3) further con­
sideration of Question No. 18 in the committee's report; 
( 4) study of types of organization of freight departments 
on representative roads. 

Construction of Schedules and Timetables: ( 1) Im-

provement of running time in city operation through skip­
stops and limited car service; (2) comprehensive investi­
gation of train dispatching in city operation; (3) consid­
eration of recommendations of last year's committee on 
uncompleted subjects; (4) study of question of "set-backs"; 
(5) compilation of list of fundamental factors in time­
table construction on representative city and interurban 
companies, using standard terminology. 

Fares and Transfers: ( 1) Investigation of fare boxes, 
especially regarding maintenance and increased receipts; 
( 2) study of transfer issuing and collection devices on all 
types of cars; (3) desirability of bodily transfer of pas­
sengers in controlled areas; (4) metal versus paper tickets; 
( S) accounting for transportation of free passengers. 

Training of Transportation Employees: ( 1) Investiga­
tion of "safety-first" movement; (2) up-to-date digest of 
state and municipal regulations affecting employment; (3) 
recommended practices for handling bulletin boards; ( 4) 
methods of disbursing wages to employees; (S) standardi­
zation of training schools, instruction cars and apparatus 
fo r different-sized properties. 

Uniform Definitions: Work of last year continued. 
Block Signals for Electric Railways : ( l) Up-to-date 

revision of: (a) digest of signal laws and rulings on block 
signals and safety devices; (b) signal installations since 
the 1913 report, and (.c) bibliography since the 1913 re­
port; (2) further consideration of the remaining subjects 
of 1913 report, including "Signal Rules." (Note: At the 
meeting of the executive committee of the Engineering 
Association the subject of "Design of Standard Signal 
Apparatus" was suggested.) 

The committee on train operation (interurban) is to be 
consolidated with the city committee into a joint commit­
tee with the E ngineering Association, to be known as the 
Transportation-Engineering committee, to consider all 
joint matt ers except block signals. This new committee 
is to study car designs from a traffic standpoint. 

The executive committee adopted a recommendation 
that in the future all members of standing committees be 
chosen for a term of years with rotation so that one mem­
ber may go out each year. The suggestion was also ap­
proved that a syllabus of the subjects that have been in­
vestigated and the conclusions arrived at be compiled by 
the association in loose-leaf form and distributed to the 
member companies and that each year the work of the con­
vention be thus summarized. 

A. E. R. A. COMMITTEE MEETING 

The committee of th e American Electric Railway Asso­
ciation on company sections and individual membership 
met on F riday, Dec. 19, at the association headquarters in 
New York City. There were present L. S. Storrs, chair­
man, vice-president Connecticut Company; Martin Schrei­
ber, engineer maintenance of way Public Service Railway; 
George G. Whitney, chief clerk Washington Railway & 
E lectric Company; W. F. \Veh, superintendent claim de­
partment Cleveland Railway; R. E. McDougall, claim agent 
New York State Railways; J. N. Shannahan, vice-president 
Newport News & Old Point Railway; W. L. Conwell, presi­
dent Transportation Utilities Company, New York. E. B. 
Burritt, secretary of the association, was also in attendance 
at th e meeting at which ways and means for increasing 
the membership of the association was discussed in detail. 

The construction of an electric railroad is contemplated 
between Liebenau and Bomisch Aicha, Bohemia, Austria. 
The entire proposed construction is only 4¼ miles in 
length, and will be built mainly for the purpose of freight 
traffic, but will also carry passengers. Correspondence 
should be directed in the German language to the Biirger­
meisteramt, Liebenau, Bohemia, Austria. 
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COMMUNICATION 

PREDETERMINATION OF TRAIN ENERGY 

T o the Editors: 
N EW YoRK, Dec. 15, 1913. 

I notice the editorial statement in your issue of Dec. 6 
that: 

"C. T. Hutchinson attempted to do this by 
substituting for an indefinite number of motor curves a 
single set of motor curves representing an average for all 
motors, although it may be noted that recent motors do not 
all conform with these curves." 

Although I cannot say that all do conform to my aver ­
age curve, yet I have not found one that does not conform 
substantially to it . Moreover, I am told by Dr. Harold 
Pender, of the Massachusetts Institute of Technology, who 
has recently investi gated this matter elaborately, that he 
finds substantial agreement between this average curve and 
all the modern motors which he has investigated. He has, 
in consequence, used this average curve as the basis of his 
work. 

As an example of the agreement between this average 
curve and a modern railway motor I give herewith a tabl e 
comparing the average motor curve sheet giv en by me ( V ol. 
XXII, Transactions A . I . E. E., 1903, page 660) and a 
modern motor, taken entirely at random, the General Elec­
tric 203, a ventilated commutating-pole railway motor , as 
given in Bulletin N o. A4172, October, 1913. The values for 
the General E lectric motor have been r educed to percent­
ages, as shown in Table I. 

The table shows an agreement as close as th e nature of 
the data warrants between this General E lectric motor of 
1913 and the average motor estimated by me in 1903. This 
is as it should be, since there is no reason to expect any 
material change in the speed-torque curves of railway 
motors following the same general lines of design in the 
magnetic circuit. It is well known to those most famili a r 
with work of this k,ind that generalized motor curves can 
be used with sufficient accuracy for all practical purposes. 

The method outlined by Messrs. Del Mar and Woodbury 
_seems simple, but it involves three guesses-first , th e value 
of K; second, the value of Q, and, third, the value of the 
efficiency. A ll three of these values a re dependent upon 
initial acceleration, train fricti on and braking force-as 
well as the ave rage running speed; they cannot be stated 
with accuracy in t erms of length of run alone. 

I gave, in the paper you referred to above, a simila r 
approximation , but , I th ink, a better one, in th at it involves 
only t wo guesses. It can be si mply rest ated as fo llows : 
Let 

r = total resistance, in pound s per ton . except th at due 
to acceleration, including allowance for grades and 
curves, 

V = the av erage running speed, in mil es per hour , 
Vb= the speed at braking, in mil es per hour , 
T = time from sta rt to stop in seconds, 
n = the numher of runs per mile, 
L = the length of run in fee t , 
l = the fracti on of the tota l length of run that is traversed 

a ft er the application of hrakes, and 
A = the "th rough accelerati on." 

T hen 
Go 60 , 

A= v;T = rr';
88 

1_ = 
88

- L; r- = 11 V 2/ 3600 (1) 

This /I is the most important quan tity in th e calculation. 
All run s with the same va lue of // req ui re th e same energy 
pe r ton mile, regardless of speed and length of run, for 
the same accelera t ions, and require mot or capacity propor­
ti onal to the square root of the length of th e n m. F urth er , 
a ll va lues o f /I that a re of pract ical consequ ence are in ­
cl uded between 0. 1 and 0.3, and 0.3 is very hi gh . 

The watt-hours per ton mil e will then be 
11 V

2
b 

W = 2 r ( 1 - l ) + J6 ( 2 ) 

= 2r( 1 - l) + 100A ( Vb/V) 2 (3 ) 
E quation ( 2) is simply a statement of the work done in 

overcoming friction plus the kinetic energy at braking, 
allowing about IO per cent fo r inertia of rotating parts. 

T ,\BLE I - C OMPARISON OF MOTOR CURVES OF GE-203 AND C . T. H. AVERAGE 
• CURVE 

,.....-Tractive E ffort--.. 
Input G. E. C. T . H 

27 12 13 
40 27 27 
53 41 4i 
67 58 58 
80 7 5 74 

100 100 100 
120 128 126 
133 14 7 145 
160 182 178 

G. E. moto r , No. 203, Bulletin No. A4172. 

r---Speed---., 
G.& CT.H. 
200 200 
152 149 
130 130 
119 116 
110 109 
100 100 

94 93 
89 89 
84 83 

C. T. H . moto r , Trans. A . I. E. E ., \ 'ol. XXII, 1903, page 660, curve 
shee t No. 2. 

By substituting A, the length of run and the speed a re 
introduced. Ordinarily it is suffici ently accurate to omit l, 
as the distance run under brakes is relatively small, and 
thi s entire t erm is small. 

If, however, greater accuracy is desired, the value of l 
can be calculated by this equation : 

l = V\I V" = !!_(~)· (4) 
2 C A 2 C V 

where c is the retardation after braking, in miles per hour 
per second, I mil e per hour per second being equal to 91 
lb. per ton. 

The application of this equation then depends on two 
guesses only-first, the ratio V b/V, and, second, the effi­
ciency-one fewer than that of Messrs. D el M ar and 
Woodbury. 

Thi s ra tio T'b/V depends on the several accelerations ancl 
upon A; it can be tabulated approx imately, as is done in 
Table II. 

The values g iven in T able II a re substantia lly correct for 
an initi al acceleration o f 1.25 m.p.h.p. s. and a braking effort 

TABLE Il - Sl{OWING R ATIO OF SPEED AT B RAKING TO AVE RAG E R UNN IN G 
SPEED, FOR DIFFERENT SCHEDULES 

Through Acceleration (A ) 
0.1 0 
0.12 
0.14 
0.15 
0.16 
0. 18 
0.20 
0.22 
0.24 
0.25 
0.26 
0.28 
0.30 

Rat io (Vb/V) 
0.40 
0.51 
0.62 
0.66 
0.71 
0.79 
0.87 
0 .95 
1.02 
1.06 
1.10 
1.17 
1.23 

of from 140 lb. to 180 lb. per ton. T he variati on of these 
values with di ffe rent braking efforts is not very great , and 
these values will se rve as a sufficient app roximation, prob­
ably with the same accuracy as those given by Messrs. 
Del l\Iar and \ Voodbnry fo r their r atios K and Q. 

T he effi ciency of th e run may be taken at 70 per cent as 
an average. In the paper quoted I gave a curve of effi­
cienci es ranging fr om 55 per cen t, with no run on the 
"motor curve, " up to 75 pe r cent. Hobart ("Electric 
T ra ins," page 75) gives the r ange fro m 65 per cent to 79 
per cent. T his, of course. depends on th e relati ve run of 
the '' motor curve." 

T he nm given by l'vf ess rs. Del l\ far and \ Voodlrnrv would 
then be calculatecl as foll ows : · 

r = 7 X 15/ 12 = R7 lb. (to allow fur grades and 
curves). 

1l - 0.5. 
1 · - ,W 111.p.h. 

T hen 

,,1 o.s X Cw )'/ ~600 = o. r 25 
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and 

V b/V = 0.53 ( from table). 
Taking 

C = 2. 

l = o.125 (0 .53 )2 = o.009 
2X2 

and 
watt-hours per ton mile = 17-4 ( 1 - 0.009) + roo X 

0.125 (0.53) 2 

= 17.4 ( l - 0.009) + 35 
= 52.2. 

Calling l = o would in this case make no appreciable 
diffe rence. 

Messrs. Del Mar and \i\Toodbury get 48.3 watt-hours. 
Neither of these methods, however, is of much value, 

inasmuch as neithe r leads to a determination of the motor 
capacity or the best initial acceleration. They are merely 
rough approximations, little better than educated guesses. 

CARY T. HUTCHINSON. 

INVESTIGATION OF STREET RAILWAY SERVICE 
AT BOSTON 

T he Massachusetts Public Service Commission and th e 
Boston Transit Commission, sitting as a joint board under 
Chapter ro8 of the Resolves of 1913, gave a series of hear­
ings to the Boston E levated Railway and the Bay State 
Street Railway beginning D ec. I I, at which the testimony 
of these companies was presented in reply to persons desir ­
ing modifications in the stree t ra ilway se rvice of th e Bos­
ton metropolitan district. A rthur A. Ballantine. of Gaston , 
Snow & Saltonstall , Boston, appeared as counsel for the 
Boston E levated Ra ilway and presented the company's 
opening statement. He pointed out the limitations existing 
to furth er extension of the Boston rapid transit system, 
which now represents a permanent investment of about 
$ ro5 ,ooo,ooo. T he company carries 894,000 revenue passen­
gers per day and contends that new and incr easing burdens 
must for the time cease if its capital needs are to be 
financed. The questions presented to the board at previous 
hearings are of two general types: fir st, the proposal to 
extend the se rvice of the Boston E levated company into 
territory not occupied by it at present, and, second, ch anges 
and improvements of existing service. 

By the terms of its charter the company is required to 
ask and receive a 5-cent fare for a single continuous ride 
in the same general direction upon its system as a whole. 
T hi s agreement between the company and the State does 
not expire until 1922 and has been construed by Massa­
chusetts attorney-generals as a contract. The territorial 
limits of th e city of Boston have never been the basis upon 
which the 5-cent fare has been established, there being 
twelve municipalities in th e district served by the company. 
The Hyde Park district is the only one which has joined 
the city of Boston since the company received its charter, 
and the company feels that if a 5-cent fare is granted to 
residents of thi s ward of Boston, a disastrous precedent will 
be established, as other districts equally distant from the 
clown-town section w ill demand the same rate. Three addi­
t ional subways a re now under construction in Boston which 
will cost $15,000,000 in addition to th e present investment, 
and the fixed charges of these must be carried by the com­
pany. On account of equipment for these subways, addi­
tional power and surface equipment , the total increased 
fixed charges from these sources will soon amount to over 
$ r ,000,000 a year. About half the company's patrons dur­
ing the twenty-four-hour period desire to ride inside of a 
three-hour limit. T hrough the use of "Car Full" signs the 
company is endeavoring to improve rush-hour service, and 
the prospects of reducing overcrowding are attractive. 

C. S. Sergeant, vice-president of the Boston Elevated 

Railway, gave statistics as to the cost of certain proposed 
extensions, from most of which little or no additional rev­
enue could be expected. The accompanying interesting 
analysis of the cost of taking over the Hyde Park service 
of the Bay State Street Railway by the Boston EleYated 
Railway was presented by Mr. Sergeant. The lines from 
this latest suburban addition to the city limits touch the 
elevated system at two points. If the lines were leased by 
the company, trips from the Summer Street station in the 
heart of Boston to points about 9 miles distant would be 
added to the company' s 5-cent fare burdens. 

ESTIMATED COST OF OP ERATING ALL HY DE PARK LINES FOR ONE YEA R 

Investment 
Estimated va luation _of exis t ing track and overhead construction, 

based ~n 35,872 {t. of track, at $5.376 per ft., or $28,385.28 
per mile ........................ . ....•.................... $ 192 863 

Estimated eost of insta lling five addit iona l turnouts ........... .. 1s 'soo 
Est imated valuation of add it ional equipment r equired to extend ' 

present service, based on seventy-one trips per day to R ead-
vi lle t rack a nd seventy trips to Cleary Square; also to oper-
ate a fifteen- mmute serviee between l\Iattapan Square and Ded-
ham line (seven ty tr ips per day): thi rteen 25-ft. box cars, at 
$3 ,400; carhouse stora,ge, $673.i5 per car ; power • capacity, 
$3 ,300; transmission lines, $-1 95, or an investment eharge of 
$7,868.75 per car .... . .................. .. ................. 102,293 

Thirteen ten• bench open car s at $1 ,700 per car and $5 77.50 ior 
car house storage, or $2,277.50 per car......... . . . . . . . . . . . . . . 29,607 

T otal estimated addi tional investm ent to operate all lines ... $340,264 
Operating Exp(;nses ,:nd Yearly Charges 

Car mileage per annum, 386,284, at iS. 78 cents ................ $72,544 
Ren tal and taxes. ...... .................... .... .............. 16,168 
Interest on equipment not leased a t 5.1 -1 per cent , the average 

return on money paid security ho lders in the Boston system. . 6,779 
Taxe3 on equipment not leased at one.half State r ate of $1 7.93 

per $1,000, or $8.965 per $1,000 on $131,9()1.25 .. ............ 1,182 

Total •................................................. ~ 

.:\Ir. Se rgeant said that there would be no revenue to offset 
the extension of the 5-cent fare to the se lines other than 
that arising from loc al tra)rel, which would be without 
question far below th e cost of rendering the service. A 
suitable service is now rendered in Hyde Park by the Bay 
State Street Railway. In closing hi s direc t examination, 
Mr. Se rgeant called attention to the point that the figures 
submitted take no account of the cost of transporting 
passengers on the present system between the Hyde P.ark 
lines and the center of the city. 

On cross-examination, I\Ir. Sergeant stated that, al­
though cars of foreign companies are handled by the Bos­
ton E levated without direct compensation to their ~wners. 
the use of such rolling stock is often an extra expense on 
account of their schedule irregularities. The average dis­
tance from th e heart of Boston to the terminal points of 
the company's surface lines is 6.87 miles, the maximum 
distance being 9.095 miles from the Summer Street station 
to the Charles Ri ver, in \Vest Roxbury. A general under­
standing exists between the Boston Elevated and Bay 
State companies as to th e territory which each will serve. 
The shortest line from th e center of Boston to an outlying 
point is 3. 18 miles in length. A fare of I cent per mile 
is inadequate compensation for city se rvice. The com­
pany hopes to be able to operate at least I 50 train units per 
hour through the East Boston tunnel when the Bowdoin 
Square loop is completed. The witness stated that in his 
opinion a rate of 5 cents for a 3-mile ride is equitable. 

Robert S. Goff, vice-president Bay State Street Rail­
,vay, testified th at car delays on the company's Boston­
Chelsea line a re largely due to drawbridge openings over 
the Charles and Mystic Rivers. Forthcoming improvements 
will tend to reduce congestion. The company has installed 
automatic bfock signals in place of the hand-operated type 
and the movement of cars has been materially expedited. 

The Bay State company believes that the handling of 
Revere Beach traffic should be by a single operating or­
ganization. In Sunday rush service the company some­
times handles sixty-nine cars an hour between Scollay 
Square and Revere Beach. If a 5-cent fare should be 
placed in effect between all parts of Boston and Revere 
Beach, there would be a demand for such a fare from all 
parts of Revere to Boston. 
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THE AMERICAN LOCOMOBILE* 

BY GEORGE S. COOPER, BUCKEYE ENGINE COMPANY 

The locomobile, as it is known in Germany and as its 
name indicates, had its lowly origin in a small portable 
unit, consisting of a single-cylinder engine mounted on an 
internal fire-box boiler. The first machines used low-pres­
sure steam in a non-condensing slide valve engine with but 
indifferent steam and coal economy. In fact, the only trace 
that we can discover of an attempt to conserve heat is 
found in the fact that the engine cylinder was built into 
the steam dome of the boiler. These machines were built 
in Germany about the year 1862, and as late as 1880 re­
quired 4.6 lb. of coa l per horse-power. During the sixti es 
and seventies we find but slight improvement s in these ma­
chines, their average capacity being II hp, but in 1883 a 
locomobile having compound cylinder s and operating con­
densing was built with a resultant improvement in economy 
to 2.94 lb. of coal. The next ten or twelve years are marked 
by an increase in the average capacity of these units to 
about 38 hp. Higher steam pressures were used with still 
further gains in fuel economy. 

About 1895 an attempt was made to adapt the locomo­
bile for the use of superheated steam, and evidently the 
results were encouraging, since about five years later we 
find a complete, compound, condensing, superheated steam 
locomobile operating with a steam pressure of about 175 lb. 
and producing a horse-power-hour on 1.36 lb. of coal. In 
this design the engine was carried entirely on the boiler, 
the compound cylinders being side by side in the steam 
dome. The boiler-feed pump and vacuum pump were 
driven from the low-pressure eccentric. A superheater 
consisting of a single coil of steel tubing was in­
stalled in the casing at the end of the internal eorrugated 
furnace boiler where it was eontinually swept by the hot 
gases as they emerged from the boiler tubes on their way 
to the stack. This achievement was quickly followed by the 
development of the tandem compound machine with both 
cylinders jacketed by the hot flue gases. The steam was 
reheated as it passed from the high-pressure to the low­
pressure cylinder, and machines of thi s type in sizes as 
small as 100 hp used but 1.04 lb. of coal per net delivered 
horse-power, while machines of a similar type with a very 
high degree of superheat furth er r educed the coal con­
sumption to 0.79 lb. 

From the foregoing facts it is evident th at the locomo­
bile, far from being an experiment, has reach ed its present 
high state of mechanical perfection and thermal effici ency 
through the adoption one at a time of the principles se t 
forth in a preceding paragraph. I t is more a design than 
an invention. It represents the evolution of the complex 
conventional power plant into it s natural and simplest form. 
This type of power unit has become an accepted standard 
in most parts of Europe and its dependencies. In fac t , it 
1s well known the world ove r, except in the United States, 
where the comparatively low cost of fu el has not made the 
insistent demand for its conservat ion which we find abroad. 
Nevertheless, the trend of our fue l costs has been steadily 
upward, the past few year s being ma rk ed Ly sharp ad­
vances. American engineer s have not been altogether blind 
to the desirability of power plants with low fue l costs. In 
the majority of cases, however, th is phase of th e matter 
has been completely ove rshadowed by the impcrati ve neces­
sity for absolute re liabi lity of operation and comparative 
simpli city in the mat ters of a ttendance and mai ntenanee. 

About three years ago the Buckeye E ng-i nc Company of 
Salem, Ohi o, began to consider the feas ibili ty of plaeing­
on th e market a locomobilc of American eonstructi on. 1\ 
ca reful inves tigation followed, an d the fac ts stood 011 t most 
plainly that here was a steam power plant whi ch was of 

• J\ hstract of a paper read he-fort· the· Ohio S ociety of \ J,.c lw nical, Elcc­
t rical & S tea m En1o: in<·crs, Nov. 20-22, 19 13. 

comparatively simple construction, which equaled the pro­
ducer-gas plant in fuel economy, could be operated by 
American steam engineers, showed low upkeep costs and, 
owing to the very small number of moving parts, had dem­
onstrated a reliability fully equal to that of any prime 
mover manufactured. A furth er advantage was the fact 
that it operated on any available fu el- coal, lignite, oil or 
re fuse. The economies shown by the small German ma­
chines were so startling in view of accepted American prac­
tiee th at before building a machine of our own it was 
thought best to make some preliminary experim ents on 
standard Buckeye engines to determin e the effects of super­
heat on st eam consumption . A seri es of some six ty tests 
was at onc e instituted wh erein a si mple engin e and la ter a 
tandem compound engine, each of about 100 hp capacity 
and of the high-speed type, we re operated under superheats 
varying from o deg. up to 225 deg. Fahr. The reduction 
in steam consumpti on shown by these test s with increased 
degrees of superheat was so marked th at all doubts of our 
being able to make record economy with a machine of the 
locomobile type were dispelled. T he fi rst Buckeye locomo­
bile was eonstruct ed during the summer of 191 2 and put 
into operation for the first time on Sept. 13 of that year. 
It s rated eapacity was 175 ihp. S ince last J anuary it has 
been in daily operation handling a shop load eonsisting of 
cranes, machine tool motors and light s, the load varying 
from 60 kw to 160 kw. Carefully conducted test s have been 
run from time to time to determine th e effici ency with 
various grades of coal and with modification s of the fur­
nace and grates. The table presents the average results 
of seven test s run with Pocahontas eoal. Co lumn A is the 
average of three tests run at about 95 pe r cent of the 
rated load. Column B is the average of two tests at 14 per 
cent overload, and Column C that of two test s at 36 per 
cent overload, demonstrating the ability of the locomobile 
to handle large overloads with a scarc ely perceptible loss 
of efficiency. While not shown in thi s se ries. other tests 
show that the same valuable charac te ristic is possessed at 
underloads. The three-quarters load fuel consumption is 
within 5 per cent of that at full r ating. 

T EST R ESULTS OF AMERICAN L OCOMOBI L E 

.-\ B 
Load , pe r cent. .. ... . . . . . . . . . . . . . . . . . . . . . 95 114 
Indicated horse-power . . . . . . . . . . . . . . . . . . . . . 166 199 
Kilo watt s . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 99.4 121. 5 
R evolutions per mi nute.... . . . . . . . . . . . . . . . 206 209 
S team press11 r e, lb. . . . . . . . . . . . . . . . . . . . . . . . 209 208 
S3.turation temper a tu re, deg. Fain-.......... 391 391 
S team temper a tu r e at throttl e, deg. Fahr.. 638 673 
I n it ia l superheat, d eg. F ah r... . . . . . . . . . . . . 247 282 
Il igh-pressure exhau st t emperature, deg. Fahr. 313 353 
Rece iver pressure, lb.. .. ........... . . . . . . 13 18 
Low- pressure in let tempera tu re, deg. F ahr.. 41 3 43 2 
L ow-pr essur e su perh eat, d eg. Fahr.... .... . 169 178 
Low-pressure exhau st temperature, deg. Fahr. 146 150 
F eed-water temperature, deg. Fahr......... 131 132 
\-acuum (referred to 30 d eg. barom.), in. Hg. 25.6 24.3 
' I empera tu r e gases base of stack , deg. Fahr. 501 558 
T o ta l stea m per hour, lb . •.......•........ 1,626 1,970 
St eam per ihp-hr., lb...................... 9.8 9.9 
S team per k w- hr., lb..................... 16.35 16.3 
Toi ,ii coal fi red per hour, lb. . . . . . . . . . . . . . 192 238 
l'oa l per ihp-hr., lb....................... 1.16 1.195 
Coal per kw-hr., lb........ . . . . . . . . . . . . . . . . 1.94 1.96 
l' oikr and superheater effic iency, pe ,- cent i6.9 76.6 
Th ermal effi cien cy of engine, pe r cent... . . . 19.8 19.7 
l' hermal effic iency of u ni t, per cent........ 15.6 15.1 

Tl cat va lue of coal, b.t.u .... ..... ..... ... , 1-1,136 14,099 

C 
136 
23 7 
146.8 
208 
207 
390 
668 
278 
38 7 

27 
457 
188 
162 
138 

24.3 
578 

2,420 
10.2 
16.5 

283 
1.19S 
1.93 

i7.0 
19.5 
15.0 

14,215 

I 11 compa ring the above resu lt s wi th other power plant 
data, it should be remembe red that the locomobile is essen­
ti ally a small or moderate-sized plant. Small steam plants 
are usually quit e wasteful of fuel for seve ral reasons. In 
the firs t place small engines arc almost always of the high­
speed, non-condensing type, using 30 lb. to 40 lb. of steam 
per hp-hr. Radia tion losses arc rclatiHly greater in small 
plants than in large ones. owing to the faet that small boil­
ers. eylindcrs and pipes expose more surface per pound of 
steam car ried than large ones. To equip a small plant with 
eeo nomize rs, condensers, supcrlwaters, ete.. is not often 
comm ercially feas ible si nce small apparatu s of thi s class 
is usually much more costl y per horse-power than that 11se1l 
in large plant s. 
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NEW PORCELAIN STRAIN INSULATORS 

To meet the severe requirements due to the increasing 
weight of overhead construction two new types of porcelain 
strain insul ators have been developed by the \Vestinghouse 
E lectric & lVIanufacturing Company. These are a combi­
nation of a metal cap to give the necessary strength and a 
porcelain skirt to furni sh the required dielectric strength. 
1 he metal parts of these insulators consist of a malleable­
iron cap, a drop-forged steel eye bolt , and a malleable-

Application of Porcelain Strain Insulators to Section 
Insulator 

iron sleeve by which the eye bolt is securely fastened. The 
metal and porcelain parts a re cemented together with a 
high-grade Portland cement. The cemented surfaces are 
provided with carefully determined corrugations which pre­
vent failure, except by the actual shearing of the cement. 
T he skirt of the porcelain is provided with corrugations on 
the under side to give additional creepage surface . 

Two types of these insulators are made, 

CORDLESS JACK BOXES FOR WAY-STATION SERVICE 

A simple switching device for connecting the operator's 
set in a railroad way station to one or more lines passing 
through the station ts found in the cordless jack box re­
cently perfected by the Western Electric Company's rail­
way engineers. This does away with the unsatisfactory 
knife-switch method of cutting in the operator's telephone or 
telegraph se t on the train-dispatching lines. The connec­
tion is effected by means of a single conductor plug which 
is inse rted in the hole corresponding to the line over which 
it is desired to talk or telegraph. 

The cordless jack boxes are of two kinds, one for tele­
phone dispatching circuits and the other for telegraph lines, 
a different style of jack being necessary in the latter case 
on account of the different nature of the telegraph circuit 
and a pparatus. One distinctive feature of the telephone 
jack boxes is that they may be used to connect two or more 
lines together and have the operator's set bridged in on all 
of them merely by using one or more extra switching plugs. 

Solid oak is used for the construction of the boxes and 
th e cover is made o f three layers to keep it from warping. 
This cover is hinged so that it may be opened for inspec-
t i O 11 . T h e L,n,. to olh,r To other 
jacks a re ,nade r,t,phone Stations. ~ 

with heavy 
insulation to 
prevent trou-

0 

the PK and the PK-r. T he meta l parts of 
the type PK insulator a re sherardized and 
those of the larger size, types PK-1, are 
hot galvanized. The type PK insulator is 
especially used for insulating cables when 
the working load does not exceed 1600 lb. 
As they a re tested at 5000 lb. , both types 
a re generally used for heavy service, such 
as dead-ending high-strength steel mes- Cordless Jack Box-Circuit Diagram for Telephone Lines 

New Types of Porcelain Strain Insulators 

senger cables, with a working load of 4000 lb. and 8000 lb. 
1espectively. The drop-forged eye bolt of the type PK-1 
has side projections so that if two or more insulators are 
used in series they cannot swing more than a few degrees, 
thus avoiding the danger of breaking the porcelain skirt 
because of striking the cap of th'e adjacent insulator. 

T he Board of Public Utility Commissioners of the State 
of New Jersey recently issued Volume I of its reports for 
the period from May 1, 1911, to June 2, 1913, in accordance 
with the provisions of the public utility law. This vol­
ume should not be confused with the report which the 
board is required to make to the Governor annually. 

hie from sudden voltage surges or accidental crosses 
with power or lighting circuits, with all jack springs widely 
separated to pre, ent arcing and burning of insulation. 
Screw terminals are used for connecting in outside lines. 
and no soldering is necessa ry. A tie cord is furnished with 
the switching phg to keep th e latter from being mislaid 
when not in use. 

The cordless jack boxes are manufactured to take three 
lines, six lines or twelve lines, as desired. Any of the 
j ack boxes can be ordered partially equipped with dummy 
wood plugs in the unequipped spaces. Jacks can be added 
at any time by knocking out the wood plugs and screwing 
in th e jacks. Wiring is always furnished for the full equip­
ment. 

ST AND ARD ARRANGEMENT FOR ELECTRIC LOCO­
MOTIVE EQUIPMENT 

Since the electric locomotive is becoming more and more 
each day a profitable revenue producer for electric rail­
ways, it is important that its equipment should be laid 
out to the best advantage for providing reliable operation 
and continuity of service. In the arrangement of a loco­
motive equipment three essential points should be kept in 
mind, namely, to mount the apparatus on the locomotive in 
such a way that each part will operate to the best advan­
tage and with the least chance of trouble, that easy access 
shall be given to all parts and especially to those parts 
which are most likely to require attention, and that no 
unnecessary expense will be required for equipping and 
maintaining the locomotive. 

To accomplish these results the following general prin­
ciples have been adopted in the standard Baldwin-Westing-



DECDIBER 20, 1913.] ELECTRIC RAILW AY J OURNAL 1299 

house locomoti,·es. All of the main circuit-control appa­
ratu s and the res istors a re mounted in the center of the 
locomotive and surrounded with suitabl e expanded meta l 
screens as a protection against accidental contact. In the 
right-hand corners of the cab a re mount ed the master con­
t rollers, engineer ·s brake valves and the sander valves. T he 
reversers and series-parallel switches a re placed next to 
the fl oor, the switch groups and line sw itches directly 

Standard Arrangement for Electric Locomotive Equipment 

over them, and the resistors directly ove r the switch groups 
under th e roof. T he grid resistors a re mounted in the 
main cab over the switch groups, pa rtly on account of sim­
plifi ed " ·iri ng and partly becau se there is not suffi cient 
room un derneath the locomotive between the t rucks to 
accommodate them when considerable capaci ty is requi red . 
T he resi stor s a re incl osed in a steel cabinet open at the 
bot tom and prm·ided wi th hin ged doors on each side so as 
to provide easy access . V enti lato rs a re provided in the 
roof over the resistance cabi net to give free eg ress to the 
heated a ir. 

T he space occupied by the apparatus under the resist­
ance is inclosed by grounded, expanded metal screens which 
a re made up in sufficiently small sections so that they can 
readily be removed for the inspection of apparatus. \ ,Vhen 
fo rced yent il ation is requi red centri fuga l motor-driven 

Interior of Standard Locomotive 

blowers are in sta ll ed in one or both of th e hoods with the 
a ir compressor. These blowers forc e air th rough a condui t 
built into the locomoti ve frame between the cente r s ill s, 
whence it passes to th e main motors th rough flex ible can­
vas connections. 

T he ad vantages claimed for this centra lized arrangement 
a rc num erou s. .i\ ll of th e contro l appa ratus is assembled 
compact ly in one part of the locomot ive. T he swi tch 

groups a re located in such a posit ion that they a re readily 
accessible from all sides and they a re at such a height that 
a man can get at them freely without working in a 
cramped posit ion or inside the hood. As the resistors a re 
located under the roof, j ust above the switch group, th e 
lengths of the connect ions between the two pieces of appa­
ratus a re reduced to a minimum. At th e same t ime the 
heat ri sing from the resistors passes directly out th rough 
Yenti lators in the locomotive roo f and very li tt le of it 
reaches the switch group . T he reversers a re mounted in a 
posit ion where they can be readi ly reached and they a re 
centrally placed relative to the motors and near enough to 
them so that the amount of cable required is reasonab le. 
T he air-brake distribut ing valve is placed inside the cab , 
where it will be kept sufficient ly warm to prevent freezing 
and where at the same t ime it is easily accessible. F inally 
the locat ion of the compressor and blower motor in the 
hoods removes the fe ature of obj ect ionable noise in side of 
the cab and at the sa me time puts both pieces of appa ratus 
in a pos it ion where they can be easily lifted out. 

EFFECT OF FOUR YEARS' SERVICE ON A GEAR 
AND PINION 

In 1909 the Memphi s (Tenn .) Street Ra ilway Company 
began a test of tool steel gears and pinions. Recently it 
took measurements on one set which h ad been installed in 
that year and fo und that the gear had hardly become more 
than poli shed and that the pi nion showed about one-third 
as much wear as could ultimately be obtained. At the t ime 
they were measu red the gear and pin ion had made 183,759 
mil es, which virtually doubled the pinion gauarantee of 
100,000 miles . As the set was one of the fi rst o f its kind 
manu fac tured, the test was watched with g reat inte rest by 
the company. P rior to thi s t est unt reated gears and pinions 
we re used as standard. T he pinions gave an average wear 
Ii fe of approximately 32,675 mil es and the untreated gears 
gave 156,000 miles. T he Tool Steel Gear & P in ion Com­
pany, which fu rn ished th is gear and pin ion for the test. 
used the untreated gear and pinion records as a basis and 
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guaranteed the tool steel pinions fo r 100 ,000 mi les and the 
gears for 500,0 00 mil es. 

T he accompanying curves showing wea r in one-thou­
sandth s of an inch plotted as absc issas and the ca r miles 
as ordina tes indicat e that the guaranteed pinion mi leage wi ll 
be exceeded by more than 300 per cent, and undoubtedly 
the guaranteed gear mileage will be reached if not exceeded 
he fore it is necessary to remove the set. 
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N e-ws of Electric Rail -ways 
Final Arguments Before Boston Arbitration Board 

Befo re the board of arbitration sitting in the Boston Ele­
vated wage investigation at Ford Hall, Boston, on Dec. II , 
F rederic E. Snow, counsel for the company, delivered a 
fina l argument against granting th e demands of the em­
ployees' organization for increased compensation. Prior to 
the presentation of the argument, the terms of the agree­
ment between the union and the company regarding the 
hours of labor as published in the ELECTRIC RAILWAY JouR­
NAL of Dec. 13, 1913, page 1254, were read into the record. 
Chairman Storrow congratulated the parties in appearance 
upon coming to an agreement upon this important matter 
during the present proceedings. 

Mr. Snow reviewed the main points brought out in the 
company's testimony, and contended that the company 
should not be expected to pay more than the market cost 
for its operating labor. The company is paying the going 
rate of wages for similar w ork under similar conditions; it 
can secure all the help it desires a t the present rate of 
wages and working conditions; it cannot by the terms of its 
charter increase the price of transportation to meet in­
creases in wages, and its financial condition is such as to 
jeopardize the present 6 per cent dividend in case any sub­
stantial increase in wages is made. A general increase of 
S per cent in wages would add over $372,500 a year to the 
company's payroll, which would wipe out the surplus for 
the twelve months ended Sept. 30, 191 3, and the surplus for 
the last fiscal year before th e strike, ended June 30, 1911. 

The company feels that the rights of its 9000 employees 
are not paramount to the rights of the 12,000 stockholders 
and the 1,500,000 residents of the Greater Boston district. 
Mr. Snow reiterated the point that the company's em­
ployees a re receiving an average wage of more than $760 a 
year, compared with $532 for all the industries of Massa­
chusetts, $594 for th e boot and shoe industry of the State 
and $700 a year for employees of the New York, New 
Haven & Hartford Railroad. There is therefore no question 
of a living wage before the board. The increased cost of 
living might be made up to the employees of the road by 
more hearty co-operation on their part with the company 
in securing the safety of the public and the employees 
themselves, in the collection of revenue to which the com­
pany is entitled, and by creating a friendly attitude on the 
part of th e public toward the company. 

Damage Claims and Other Questions in Cleveland 

Councilman Newell, of Cleveland, Ohio, has prepared a 
resolution to be introduced in the City Council asking that 
Peter Witt, street railway commissioner, furnish the Coun­
cil a statement showing the amount of damage claims paid 
by the Cleveland Railway during the last two months as 
compared with a similar period a year ago. Mr. Newell 
contends that the number of accidents has increased since 
the new schedules, which require g reater speed, have been 
in force. 

The East Cleveland Council has under consideration an 
o rdinance ~iving the Cleveland Railway the right to build 
a double-track extension of its Superior Avenue line 
through that village. In case the company's cars make the 
trip from E ast Cleveland to the Public Square in the city in 
twenty-five minutes, the fare is to be s cents, but if not it is 
to be J cents. The franchise covers a period of twenty 
years, ending May 1, 1934. This action was taken to make 
possible the fulfilment of Mr. Witt's plans to establish an 
express service on Superior A venue for East Cleveland and 
thus lighten the burden of th e regular cars, carrying people 
shorter distances. Objections have been raised to his plan 
to put four tracks on Superior Avenue for this purpose. 

Mr. Witt has suggested that there is sufficient car seat­
ing capacity now to limit the number of passengers who 
sho'ttld be permitted to ride on each car. He feels that no 
car should carry passengers in excess of 50 per cent over 
the seating capacity of the car, and is of the opinion that 
the conductors and motormen will be able to estimate the 
number of passengers on their cars and refuse to stop for 

passengers when in their opinion the limit of capacity as 
prescribed has been reached. 

In order to ascertain the cost of building underground 
terminals at the Public Square, city engineers are making 
borings in the northwest and southwest sections of the 
square. Mr. Witt has proposed that two loops be con­
structed under each quarter of the square to care for all 
the surface cars that reach the down-town district. This 
would also include the west end of Superior A venue to West 
Ninth Street, where the cars would emerge and pass onto 
the bridge that will be built across the Cuyahoga River at 
that point. 

Contract for Brooklyn Elevated Extension 

The form of contract for the first extension of the Brook­
lyn elevated railroads under the dual system ag~eements 
has been approved by the Public Service Commission for the 
First :Oistrict of New York. This is the Liberty Avenue 
extension of the Fulton Street elevated railroad, which now 
terminates at the borough line between Brooklyn and 
Queens. The Fulton Street road is to be third-tracked and 
an extension built from the present terminus along Liberty 
Avenue to Lefferts Avenue, Queens Borough. The exten­
sion also will be a three-track line. It will be built an<l 
owned by the New York Municipal Railway Corporation, 
but the commission has directed that the company submit 
the contract to competitive public bidding and advertise for 
bids in the usual way. The bids are to be opened in public 
and later submitted for the consideration of the commission. 
The extension will be a little more than 2 miles long, and 
the contractor will be required to complete it within twelve 
months from the delivery of the contract. 

Consents of property owners sufficient to legalize the 
Flatbush Avenue-St. Felix Street-Fulton Street rapid tran­
s it route have been obtained by the Public Service Com­
mission for the First District. This is the route which con­
nects th e Fourth Avenue subway through St. Felix Street 
and Flatbush Avenue with the Brighton Beach line of the 
Brooklyn Rapid Transit system at Malbone Street. Legal­
ization of this route was delayed for some time by failure to 
ge t the consents of the Brooklyn Academy of Music and the 
Long Island Railroad. These two consents have now been 
obtained. The assessed valuation of the abutting property 
is $5,724,900, and the value of the property for which con­
sents have been obtained is $4,942,300. 

Changes in the plans of the DeKalb- Avenue station on the 
Fourth A venue subway, in Brooklyn, have been ordered by 
the Public Service Commission for the First District, so 
that this sJation will become practically an express statio·n. 
The changes involve the construction of two cross-overs 
west of the station at a cost of about $130,000. These cross­
overs will permit trains from the Fourth Avenue subway, 
as well as those from the St. Felix Street-Flatbush ' Avenue 
connection with the Brighton Beach line, to make stops ;1t 
DeKalb A venue. -: 

·1 
Decisions Fixing Terms of Joint Use in Milwauke~ 

l 
On April 14, 1913, the city of Milwaukee passed an ordi­

nance directing The Milwaukee Electric Railway & Light 
Company to extend its tracks on Wells Street from West 
Water Street to Fifth Street and from Sixth Street to Elev­
enth Street, and the company entered into negotiations 
with the Milwaukee Northern Railway looking toward .in 
agreement for joint use of facilities under which the re­
quirements of the ordinance of April 14 could be fulfilled. 
The companies failed to agree upon such use and upon the 
terms and conditions of compensation, and the matter was 
referred to the Railroad Commission of Wisconsin for ad­
justment. The commission has decided that The Milwaukee 
Electric Railway & Light Company may operate cars over 
the tracks of the Milwaukee Northern Railway between 
Fifth and Sixth Streets, on Wells. The decision is lengthy, 
and the subject of liability appeared to be considered of 
first importance by the commission. The Milwaukee North­
ern Railway proposed that The Milwaukee Electric Railway 
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& Light Company indemnify a ny lia bility growing directly 
or indirectly out of the operation of cars or equipment by 
The Milwaukee Electric Railway & Light Company over its 
tracks. The c01i1mission decides that the Milwaukee North­
ern Railway is entitled to adequate compensation for the 
use of its property, but that it cannot be relieved from its 
"proper responsibilities." 

In a somewhat similar case involving the Chicago & Mil­
waukee Electric Railway and The Milwaukee Electric Rail­
way & Light Company the commission has decided that 
The Milwaukee Electric Railway & Light Company may 
operate cars over the tracks of the Chicago & Milwaukee 
Electric Railway between Second and Fifth Streets on 
Wells Street. As in the Milwaukee Northern Railway case 
the commission holds that the Chicago & Milwaukee Elec­
tric Railway is entitled to a just and adequate compensation 
for the use of its property, but that it cannot be relieved 
from its "proper responsibilities. " The compensation is the 
same as decided in the Milwaukee Northern Railway case 
for the use of tracks and overhead system. 

Attitude of Department of Justice Toward New Haven 
Company 

.Attorney General McReynolds was quoted in part as fol­
lows on Dec. 14 in regard to the probable outcome of the 
conferences between members of the Department of Justice 
and officers of the New York, New Haven & Hartford 
Railroad, held with the end in view of correcting the oper­
ations of the company so as to meet the ideas of the De­
partment of Justice with respect to the Sherman anti-trust 
law: 

"The Department o f Justice is trying to find a way to 
correct the troubles with the New York, New Haven & 
Hartford Railroad so that the people of New England will 
be most thoroughly protected, and in a manner to inflict as 
little damage to their interests as possible. We have con­
ducted an investigation of the affairs of the company to 
determine whether the Sherman anti-trust law has been 
violated. We have prepared a bill in equity, which is de­
signed to correct the evils resulting from the former man­
agement of the railroad. There are two ways of accom­
plishing this. One is to give the managers of the road a 
chance to correct these evils themselves by adjusting their 
affairs so as to comply with the law. The other plan is to 
compel immediate compliance w ith the law and compel the 
company to dispose at once of the interests of the company 
in trolleys, steamships and other corpora tions , without re­
gard to what these would bring under forc ed sale. I believe 
the management has evidenced its purpose to enforc e rigid 
economy by passing up the divid end o n its stock. That is the 
fi rst step in the right direction. It may be that the manage­
ment will succeed in it s und ertaking . There will no t b e the 
necessity for a civil suit by the g ove rnment if t he evils are 
corrected." 

Howard Elliott on the Massachusetts Trolley Act 

Howard Elliott, cha irman of t he board of director s of the 
New York, N ew H ave n & H a rt fo rd Railroad, has submitted 
to the P ublic Service Co m m ission of Massachusett s an esti ­
mat e by the company of the cos t to it o f the Berkshire 
Stree t Railway s tock to be issued to acquire the variou s 
elec tric railway s in Massachu se tts p ropose d fo r such ac­
qui sition by the las t M assachu setts L egisla ture. The esti­
mate is $ 19,000,000 a nd would be off set through r etirem ent 
of securities which the compa ny now g uara nt ees-leaving 
about $5,000,000 fo r new constructi on over a period of years. 
In his let ter to the commission Mr. E lli ott says: 

" T t ransmit herewith th e es ti mate o f cos t w hi ch , under 
the provisio ns of Sect ion 9 of th e wes tern Massac hu setts 
troll ey ac t, so ca lled, is re qui red to be submitted by t his 
com pany within six month s a fte r th e passage of th e ac t . 
T his es ti ma te is fi led at t hi s tim e me rely because th e s tat­
ute seems exp licit ly to rc (] uirc su c,!1 actio n o n th e pa r t of 
the. com pany, leavin g no d isc re t ion in the ma tt er to t he 
company. 

" Tt is not to be construed a s in dica tin g a ny inte n tion of 
t he cnmpany to file a petit io n un der the a ct or ulti matel y to 
accept the act. T he futun; action of t he com pan y in t his 
mat ter must obviously depe nd in large measure .u pnn future 

developm ent s. The es timate submi tted is based in some 
respects upon opinions which may be a ltered hereafter by 
more accurate knowledge. For exa mpl e, it has not seem ed 
proper to ask the owners oi th e common stock o f th e N ew 
England Investment & Security Company to fix a valu e 
thereon which they would be willing to acc ept a t some in­
definite and perhaps dista nt future da te." 

Comment Upon the Boston Hours of Labor Agreement 

Since the beginning of the arbitration hearings at Boston 
several months ago the onerous features of the so-called 
''nine-hours-in-eleven" law passed at the 1913 session of 
the Legislature have frequently been emphasized, and the 
difficulty of carrying out the act on the Boston elevated 
system has been discussed. Pending the conclusion of arbi­
tration proceedings, the enforcement of the act by the com­
pany has not been demanded by its employees, and the 
reaching of an agreement which appears in many respects 
to modify the most burdensome features of the act has been 
heralded with general satisfaction. Commenting upon the 
situation editorially, the Boston Transcript says: 

"The carmen's union has shown itself wiser than the 
Legislature in voting to forego a test of the privileges sup­
posed to attach to the 'nine-hours-in-eleven' law. It has 
been a more perplexing problem to deal with than almost 
any other phase of the controversy, and this action by the 
employees of the elevated system seems virtually to con­
cede that it is not practical and that there are other and 
more workable ways of securing the benefits for which they 
contend. This was an instance of hasty legislation put 
through without knowledge of what the effects would be. 
It is now practically repudiated by both sides in the con­
troversy. It was widely criticised when it went through, 
and the present disposition of it indicates that the criticism 
was warranted and should have been heeded. Were that 
the only mistake made by the recent Legislature, it might 
be forgiven, but it was symptomatic rather than exceptional. 
We are always hoping for better things from the o ne yet 
to be tried. " 

Publicity in Connection with Kansas City Franchises 

While it is, of course, still uncertain whether the Metro­
politan Street Railway, Kansas City, Mo., will obtain a 
new franchise , public sentiment has undergone a marked 
change re cently and the prospects for a favorable vote at 
the special franchise election are considered better than for 
some time past. 

The orig inal franchi se ordinance is necessarily a fo rmi­
dable docum ent. Acting on the suggestion of F edera l Judge 
William C. Hook, the company sent a copy of the ordinance 
to each of the 30,000 voters registered in Kansas City. This 
in itself was a trem end ous task. In addition it was decided 
by the receiver s to diges t th e ordinance so as to prese nt th e 
salient features and to send the following letter to the 
vo ters o f Kan sa s City : 

"W e will sho rtly send yon a synopsis of the proposed 
co ntract now pendin g in the Coun cil, in order that you may 
know the general eff ect ther eof. A lso th e full draft t her e­
o f will be a ttac hed so tha t you may read the deta il s. W e 
ask that you study thi s co ntrac t and come to your own con­
clu sion wheth er th e stree t-ca r problem should be settled at 
this time, and, if so, w heth er the proposed contract is t he 
bes t that can be devised in jtt sti cc to bo th sides. If you 
think no contrac t a t a ll should be m ade, o r if you thi nk any 
part the reof is w ro ng, o r you have a ny suggestions as to 
how the situ a ti o n can be better dealt wi th , we, as court 
o ffi ce rs, wa nt to kn ow it. Tf yott t hink the proposed con­
trac t is a fa ir se ttlem ent of t he p rob lem we a lso want to 
k now it. Your opinion is invited." 

T hi s circul a ri zing was snpplcmc n ted by advertising to the 
public, do ne, no t by th e Metropolita n Street Railway. but 
by th e commi ttee appo inted hy the Kansas City Co11ncil to 
con sider t he ord in a nce a nd report hack. T he committee held 
da ily sessions a nd invited expressions of opinion from all 
sn11rces. A ll of th e thre e dai ly papers of Kansas City were 
ut ili zed for a week's t ime. T he advertisements of the Coun­
cil cnmmitll' e were small , mere ly inviti ng anyo ne int erc f> ted 
to at tend th e dai ly hearings a t the City Hall. There were 
ma ny respo nses to this invi ta t io n. 
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T he receivers of the company have heard from many of 
the voters as the result of the issuance of the condensed 
d~afts of the franchise ordinance. Letters, friendly and un­
fnend ly, have been written, but the maj ority commended 
the rece ivers fo r their frank dealing w ith th e s ituat ion. 

Missouri Commission Rescinds Order Directing Removal 
of Manager 

T he Missouri Public Service Commi ss io n has rescinded 
its o rder direct ing the Fort Scott & Xevada Heat, Water & 
Power Company to remove its manager for a lleged oppres­
sive co n duct . In chang ing it s a ttitude, t h e commiss ion did 
not adm it that it has not the power to remove the offic ia ls of 
public utilities. The opinion merely stated that additiona l 
evidence had caused the members of the commission to 
chang e their decision. 

· In its or ig inal order th e commi ssion held that it had power 
to remove a manag er when in it s judgment suc h removal 
wa s for t he benefit of the public, and that it a lso· had the 
right to d irect the company to secure the se r vices of com­
petent persons. The company was prepared to take the case 
to t he courts. I ts attorney cont ended that the orig inal or­
der of t he commission was in direct confl ict w ith previo u s 
dec isions of the Supreme Court of M issouri. 

New Haven Electric Zone Safety Hearing 

Defore John E. E u s tis a n d J. Ser geant Cram, r epr ese nting 
the Pub lic Service Commissio n for the F irst District of New 
York, a nd James E. Sagu e, representing the Second District 
Commission, a rehearing was held on Dec. 11 relative to a n 
app lication of the New York, New Haven & Hart fo r d Rail­
road for a cha nge in a recent o rder directino- that road t o 
take certain steps to protect the emp loyees"' from contact 
with overh ead e lectr ic equipment. 

C har les M. S h eafe, Jr., counsel for the New Haven, and C. 
L. 11ardo, gen eral manager of the railroad, objected to that 
part of th e o r?er which forbade employees from g o ing on 
the tops of trams while they wer e in certain electr ica l zones. 
It w~s ab so lute ly necessary to send men th ere, they said, in 
c~rta111 eme rgencies, such as d isablement of equ ipme nt s, ac­
ndents to the pantograph, loo se car roofings and the like. 

John Fitzgibbon s, legis lative representative of the train­
men, said that there was n o object ion to a modification of 
the order to prevent men goi ng o n the top o f car s to make 
em ergen cy repairs or to carry w ord t o th e engineer when 
t h e tra in wa s standing st ill in fu ll clearance on t h e m a in line. 

Chicago Approves Arnold Subway Plan 

T he sub-com mittee of the Ch icago City Coun cil has ap­
proved t h e subway plan submitted by B ion J. A rn o ld and 
des crib ed in the ELECT RI C RAILWAY J oURNAL for Nov. 8, 
1913. Following it s approval co rporation cou nsel was r e­
quested to draft an ordinance with the assistance of George 
\Veston, the city's r epresentat ive on the Board of Supervi s­
ing Engineers. Sin ce Mr. Arnold presented hi s original su b­
way plan several s lig ht revisions have been made, a nd the 
tota l cost of the proposed subway, including these add i­
tions, is n ow $27,285,000. In its request to prepare a n ordi­
nance covering the Arnold subway plan, the sub-committee 
ou tlined the fo llowi ng provisions to be included: 

J. That the subways be municipally owned. 
2. That the cost of subway system be paid out of the trac­

tion fund to the extent it is sufficient, a nd that the addi­
tional capita l be furnished by the surfac e railway com­
panies. 

3. The surface line companies occupying the subways shall 
pay the city a reasonable r enta l based o n the cos t of the 
system. 

4. The system of subways shall be operated as a part of 
the surface lines subject to the provisions of the 1907 and 
subsequent traction ordinances. 

5. The general plans and specificatio n s shall be prepared 
'9Y, and the subways shall be . constructed under, the direc­
tion of the Board of Supervising Engineers. 

6. The subways shall be constructed under contracts to 
be let by the city of Chicago. 

7- T he ordinance shall contain a p rovision that it shall 
not become effective unless approved by referendum vote. 

8. In case the subway ordinance is accepted by the vo ter s 
the Board of Supervising E ngineer s shall immediat ely co m ­
plete th e preparation of plans and sp ecifi cat ions for the 
subways and adve rti se for bids. The contract for the sub­
way sha ll make provision for it s compl etio n within a limited 
period. 

9- Afte r t!1 e complet ion of the initial system of subways 
the ~ompa111es m ay be required to j o in w ith the city in de­
fraying the cost of exten sion s and add itio ns made to th e 
system . 

IO. I t_ s ha ll be provided that the initia l system se t out in 
t he <;>rdman ce sha ll be placed und er oper at io n before a ny ex­
tensions are undertaken. 

Proposed Akron Franchise Modified 

A, a co n fe re nce on th e evening of Dec. 11 attended by 
!17embers of the City Coun cil o f Akron, O hio, City Solicitor 
I ay lo r a n d ·\ B. du Pon t, a numb er of changes in the pro­
po sed fra n chise for the Northern O hio Traction & Lig ht 
Company were tentat ive ly decided upon. The m os t impo r­
tan t , perha~s, rel_ated to control of operat ion by the city. 
T he franc hise will be changed t o g ive th e City Council 
p_ower t o regulate th e servic e by o rdinance. Such regula­
t1011, h owever, must be reasonable. In case any o rder which 
is issu ed is fo und to be unrea so nable, the company is to be 
compeqsated fo r it s loss. The company w ill be subj ect to 
a penalty o f $so a day fo r failure to carry out any order 
made by the Counci l. 

A not her amendm e nt provides that the company shall 
maintain a special fund of $2,000 to be used in makino­
stree t repa irs; that the city shall m ake the repairs and th: 
~xpen s~s be paid from thi s fund. The company is to pay 
mto thi s fund every three months such an amount as will 
b ring the fund up to it s full a m ount . 

A third a m end m ent requires th e construction of 1 mile of 
track for each increase of 2000 in population, in stead of 
5000, a s in t he o rigina l draft. 

Progress of Indianapolis Arbitration 

The P ub li c Service Commi ss ion of Indiana on D ec. 16 re­
sumed its h earings in t h e m atter of differences between the 
Indianapolis Traction & Terminal Co mpany and it s em­
p loye es. vVitnesses fo r the employees a re st ill being heard, 
a~d the ir testimony relates in detail to their working con­
ditions, cost of living, their opini on s of m ember ship in 
union s, etc. O n Dec. 11 a nd 12 th e wives of som e o f the 
employees testified as to the expen se of liv ing. The fig­
ures submitt ed sh owed in most in stan ces that they were 
buying o nl y the highest p ri ced meat s a nd o th er table n eces­
saries and that th ey had not saved a nyt hin g. l\I r. Latta. 
fo r th e company, exhibit ed ph otographs of various markets 
and sto res in the city at which cheap foo d products were 
a vailable. Cha irma n Duncan of the commis sion took issue 
w it h the employees' atto rn ey w h e n he o bj ected to the ad­
missi o n o f this evidence, and s tated that h e was g lad t o 
have t hi s in fo rmatio n and would look into the matter. as 
everybody would be better off if p rud ence was exercised in 
such matters. 

O ne m a n 's ideas as t o union and n o n-unio n men working 
together caused Commi ssio ner Cla rk to ques tio n him. The 
w itn ess took the position that while unio n men are without 
the rig ht to preve nt n o n-union men fro m taking positions, 
it was not right fo r a non-uni on man to come in a nd work if 
a unio n was establi shed. H is plea was for r ecognition of th e 
union. When qu es tio ned by th e commi ss io ners a s to 
whether h e would treat no n -unio n employees civilly if the 
commiss io n did no t recognize the unio n, he stated that if his 
motorman was non-union h e "guessed" he would treat him 
rig ht "if he would tend t o his own business." 

A tto rn eys rep resenting the employees attempted to show 
that the increases in the wages of empl oyees have not been 
proportionate t o the increase in cost of living. They then 
r ead from a r eport of tne federal Bureau of Labor to show 
the percentage of increase in the prices of fifteen articles of 
food in Indianapolis. The percentages of increase from 
February, 1912, t o February, 1913, were as follows: Sirloin 
steak. 19.3: round steak, 12.3; rib roast, 18.1; pork chops, 
16.4: smoked bacon, r r.7; smoked ham, 10.3; pure lard, 16.7; 
ham s, TI.8; fl our, 3.6; cornmeal, 2-4; creamery butter, 9.4; 
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granulated sugar, 15. The same report sh owed a decrease 
in the price of fresh eggs of 18.5 per cent, and of potatoes, 
37.3 per cent, while the price of milk had r emained un­
changed. 

During the hearing, De c. 16, C hairman Duncan questioned 
one of the witnesses about drinking among s tree t-car men. 
Mr. Duncan called the witness's attention to the fact that 
his testimony showed h e had money to buy drinks, and that 
he had t o pay cas h for them. The commissio ner said: "The 
instalment business comes w hen men buy things fo r their 
families. Men always have money to pay fo r their drinks. 
Do you think a crowd of men can properl y ask for an in­
crease in wages when they have money to spend for liquor ?" 

A prominent labor man te stified as a n expert in labor 
unions. His theory of on e of the adva nt ages of a union to 
employers was that it p revented a cessation of work at 
short notice. The attorney for the compa ny called the at­
tention of the wi tness t o the recent controversy be tween 
bricklayers a nd marble workers in I ndianapo li s. whe n 800 
men quit work because of differences between their respec­
tive unio n s w hich did n ot in a ny way inv olve t he employers. 

The local secretary-treasurer of the Amalgamat ed Asso­
ciation took the stand on Dec. 17 a nd read a mass of fig­
mes showing the number of fares collected on hi s ca r w hile 
working as a conductor for the company. His figu r es 
showed that his wages in 1906 we r e $699.57 for th e year. In 
1912 he earned $762.45 and was off duty sixty-t hree days. 
He arg ued fo r recognition of the union, cha nges in wo rking 
conditions and a rearra n gement of sc hedul es so that at least 
70 per cent of the runs would be s traig h t "earli es a nd 
lates." When asked by the commissioners as t o how the 
latter mi ght be accomplished, h e stated h e had not been 
a ble t o figure it out , but that the company had experts for 
that k ind of work. The w itn ess th o ught that the employees 
should n ot be required to wor k m o re t han nin e h ours a day, 
six days a week. Chairman Duncan asked the w itness if 
he would be willing that th e company s hould be permitted 
to earn a reasonable return on it s investment , a n d whether 
the increased wage scale asked for wou ld result in any in­
crease in st reet-car fares charged the publi c. The witness 
assented to the fi rst ques tio n and said h e did n ot think that 
the in cr eased wages asked fo r wou ld make it necessa ry to 
increase the rate of fare charged. 

Chairma n Duncan infor m ed the attorneys for the em ­
ployees that the Public Service Commission had dec ided t h e 
employees must complete all their ev idence this week, so 
that th e company could begin its s ide of th e case t he week 
of Dec. 22. The commiss io n is over loa ded with oth er mat­
te rs w hich must be adjusted after the differences between 
the Indianapolis Tracti o n & Terminal Compa ny and its em­
yloyees ar e sett led. Included among these a r e th e adj ust­
ment of the wage scale of the I ndianapolis & Cincinnati 
T rac tio n Company and the hearing of t h e gr ievances of 
seven men of the Terre Haute d ivision of the Terre 
Haute, I n dianapolis & Eastern lines. 

New Road Opened in Ohio.-The Pola nd St reet Railway 
has placed in opera ti on its line between Po la nd a nd Youngs­
town, Ohio. 

New York Compensation Bill Passed.-Aftcr enacti ng th e 
entire programme of legislat ion recomm ended by Governor 
Glynn, the extraordi nary session o f the New York Leg is­
lature ad journed o n Dec. 12. The feature of t h e clos ing day' s 
work was the passage of the workmen's compensation bill 
and three co mpa nion m easures in both houses of the Legis­
lature. 

School Transportation System.-Nove l serv ic e has just 
been es tablished at Tw in Fall s, Idaho, with the opening of 
I. IL Perri ne's s torage battery elec tri c rai lway. T h e servicr 
is part of a ce ntralized sch ool system for Twin Falls and 
it s neighborhood. The line is used to tran sport children 
from the country to the cit y sc hool s. Four mile s of line 
arc in operation and a total of s½ mile s wi ll have been 
completed by the end of December. 

Tramway and Electric Light Sy:!> tem in Je rusalem.-The 
A merica n co nsul a t Jerusalem ac\vises t hat com panies de sir­
ing to co mpete for th e contract for the tram way to he con ­
structc-<l at Jeru salem, and for the es tabli shm ent of an 
elect ri c- li ght system for the same city, in accordance wit h 
co ndition s which have h1·c-n di s tribut ed , wi ll ha\"e to prese n t• 

their bids t o th e Commission of Adjudication, which wi ll be 
constituted a t th e Conak of the gover nme nt at Jerusalem. 
The conc ess ion will be g ra nt ed for forty years . 

Safety Appliance Bill Introduced.-Congressman R. B. 
Stevens , of New Hampshire, chairman of t he House sub­
committ ee in cha rge of safe ty a ppliance legis latio n, has 
int roduced a bill which vests the I nt er s ta t e Commerce Com­
mission with drastic plenary powers over the railroads as 
regards th e safety of travelers and empl oyees. The bill 
a uthorizes investigations by th e commission, empower s t he 
commissio n to order impr ovements and repairs and makes 
carri er s li ab le t o a penalty of $500 fo r each day th a t vio la­
tion o f t he commission's orders co ntinues. 

Tallulah Falls Development Completed.-The Tall.1lah 
Falls wa ter-powe r developm ent of the Georgia Rai lway & 
Power Company, At lanta, Ga., now is practically completed. 
Four of the gen e rato rs , aggregating 68,ooo hp , are in opera­
ti on and the fift h will be ready for operation soon. These 
gener ators have a capacity of m ore than 17,000 hp eac h. 
The plant has been furnishing power to customers since 
Sept. 24. The Supreme Cour t of Georgia h as handed down 
a decision affirming the judgme nt of the lower court in 
favor of the Georgia Rai lway & Power Compa ny's t itl e to 
the Tallulah Fall s water-power sit e. 

Injunction Against Junction Ave~ue Line, Detroit, Re­
fused.-Circuit Judge Mandell, on Dec. 4, refused a te1n­
porary injuncti on to Barton L. Peck to preve n t the De­
troit U nited Railway from building a track past his house 
on Larchmont Ave nue, a portion of the route of l: he pro­
posed Junction Avenue cr oss- town line, according to the 
terms of the agreement between the company and th e Com­
mon Council. The only question now to be dec id ed is 
w h ether the property is damaged by the road pass ing it. 
Th is was a t es t case brou gh t in a n a ttempt made by a nu m­
ber of property owners to preve nt t he construction of the 
line on the route selec ted. 

Lexington Arbitrators Decide Against Men.-The arb i­
trator s selected by the, Kentucky Traction & Termi11al Com­
pany, Lex ington , Ky., and the r eprese ntatives of the men 
dec id ed unanimously in favor of the company a nd dis­
missed the co mplai nt recently m ade by the men. T h e rep­
re sentat ive s of the m en insisted that an agreement between 
them and t he company covered employees in the track de­
partment. The arbitrators decided that, as foremen ca nno t 
be members of t he union, the men dismissed were not cov­
ered by t he agreement. D. L. T hornton, the umpire, or 
third man, o n the committee, was selected, at t he requ est 
of both parties, by Gov. James 13. McCreary. 

Transportation Commission Recommended for Toronto.­
O n Dec. 12 th e Board of Co ntrol of Toronto, O nt ., met 
to cons ider w hat furt h er le g islation the city shall a pply fot 
at the next sess ion of t he Ontario Parliament. The board 
plans to rec ommend t hat leg is lation be soug ht to enable 
the city to appoint a commiss ion to take charge of civic 
transportation. It ha s been suggested t hat the commission 
be composed of three persons, who sha ll ho ld o ffice for 
three years. In the case of the first appointm ent s the period 
of ser"ice of o ne man wou ld cover fo ur years, o ne three 
years ,' nd o n e two years. T hey a re to be eligible for re­
elec tion. T he members of t h e commi ss ion. it is suggested, 
should be elected by t he City Co un cil and serve without 
sa lary. Th e idea seems to be favored of g iving th e Coun cil 
the ri g ht to exercise a veto over a ny reco mm endation sub­
mitted by the commission, w hile reserving to th e commis• 
s ion a ll initiative power. 

Luncheon to Henry G. Pearce.-Th e members of the 1013 
entertainment committee of th e American E lectric Railway 
l\ la11ufactt1rcrs' Association tendered a lun ch eon 011 D ec. 15 
at th e Rai lr oad Clu b in New York to its c hairman, [T enry 
G. P earce. of the Standard Steel Works, Philadelphia. :\t 
the clo se of the luncheon E. R . Mason, in be half of th e en ~ 
tertainment co mmittee, presented Mr. Pearce with a gn ld 
watch, s t1itahly engraved. Those in attendance at thl' 
lun cheon were A ll en E. Good hue, M id vale Steel Company, 
Phi ladelphia; W. G. Kaylor, Westing h ouse Tractin 11 !hake 
Company, New York; W. A. Lake, t he Pantaso te Co mp any , 
New York; E. I{ . Mason, E . R Maso n Compan y, New Y,,rk ; 
James G. Mowry, l'att o n Paint Company, New York; ll enry 
N. Ran som, Westinghou se Electric & M;1n 11 fac tm i11g Com-
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pany, New York; Robert W. Read, Pennsylvania Steel Com­
pany, Philadelphia; W. H. Wilkinson, Pressed Steel Car 
Company, New York; H . G. McConnaughy, Dearborn 
Chemical Company, New York; Charles R. Ellicott, West­
inghouse Traction Brake Company, ·New York, and L. E. 
Gould, ELECTRIC RAILWAY JouRNAL, New York. 

Agreement Reached in Regard to New Line in Tacoma.­
After a conference with representatives of the Stone & 
Webster interests recently, the City Council of Tacoma, 
Wash., decided to call off the special bond election which 
was to have been held on Dec. 30, and announced that the 
Tacoma Railway, Light & Power Company had agreed to 
build the proposed line across the Eleventh Street bridge 
and the tideflats to the manufacturing district. The voters 
were to have passed upon a plan to authorize an issue of 
$87,000 of bonds to provide funds for the construction of a 
municipal railway. The Tacoma Railway, Light & Power 
Company will be granted a twenty-year franchise, and its 
gross earning tax on all city lines will be reduced from 2 

per cent to 1 per cent. The city is to have the right to 
purchase the line. The terms proposed by John A. Shackle­
ford, president of the company, for the construction of the 
line were referred to at length in the ELECTRIC RAILWAY 
JouRNAL of Nov. 29, 1913, page u50. Subsequently the 
members of the Council reconsidered the matter and de­
cided to put the question of issuing bonds to a vote. If 
the bond issue is defeated, the offer of the company to build 
the line will probably be accepted by the city. 

PROGRAMS OF ASSOCIATION MEETINGS 

Wisconsin Electrical Association 

The annual meeting of the Wisconsin Electrical Associa­
tion will be held at the Hotel Pfister, Milwaukee, on Jan. 
15 and 16, 1914. The entire program has not as yet been 
completed, but several papers of importance have already 
been decided upon as follows: 

Paper, "The Cost of Supplying Current to Small Consum­
ers and the General Subject· of Rates," by S. E. Doane, 
Cleveland, Ohio. 

Paper, "Review of New Laws Affecting Public Utilities 
in Wisconsin," by John B. Sanborn, Madison, Wis. 

Paper, "The Proper Handling of Depreciation Accounts 
a nd Some Phases of Rate Making," by Halford Erickson, 
of the Wisconsin Railroad Commission. 

Paper, "Electric Railway Traffic Surveys," by R. W. Har­
ris, Madison, Wis. 

Paper, "A Practical Accounting System for the Small 
Central Station," by H. G. D. Nutting, Milwaukee, Wis. 

Paper, "Important Developments in Electricity Meters," 
by F. A. Vaughn, Milwaukee, Wis. 

Efficiency Society, Inc. 

The first national efficiency exposition and conference 
will be held under the auspices of the Efficiency Society, 
Inc., at the New Grand Central Palace, New York, N. Y., 
April 4 to l 1, 1914. The Efficiency Society, Inc., was organ• 
ized with the prime object of reducing waste through the 
adoption of right methods, and of acting as a clearing house 
for the exchange of ideas for improvement. I ts work is ~s­
se ntially constructive. Its membership of approximately 
1000 is composed of executive and administrative officers of 
industrial, manufacturing, railroad, public service, municipal, 
educational and other corporations, engineers, accountants. 
bankers, lawyers, sales and advertising managers, publish­
ers, clergymen, labor unionists and others. The aim and 
purpo.se of the. first national efficiency exposition and con­
ference is to give expression to the increasing application 
of scientific methods to modern conditions and to provide 
a n exchange and meeting place for producer and consumer. 
The program for the meeting will include an assembly of 
representative displays of appliances, methods and products 
in the fields of industrial, mechanical, governmental, educa­
tional and household efficiency, a series of mental and man­
ual efficie ncy contests, conferences and illustrated talks 
having particular relation to the assembled exhibits and 
conferenc·es on current phases of the efficiency movement. 
Walter H. Tallis, 41 Park Row, New York, N. Y., is expo­
sition director for the society. 

Financial and Corporate 
Stock and Money Markets 

Dec. 18, 1913. 
The tone of the trading on the New York Stock Ex­

change improved materially to-day. There was no consid­
~rable advance in values, but there was a steady de:nand for 
issues on all recessions. New Haven was in good demand, 
but ranged moderately under yesterday's final price. Mod­
erate gains were made in Brooklyn Rapid Transit, Third 
Avenue· and Interborough-Metropolitan all of which were 
quite active. At the close of trading the' leading issues were 
practically unchanged from the closing range of Tues­
day. Rates in the money market to-day were: Call 
3½ @ 4 per cent; thirty days, s½ @ 6 per cent; sixty days' 
s¼ @ 5~ per cent; ninety days, S @ s¼ per cent; four: 
five and six months, -i¼ @ 5 per cent. 

In the Philadelphia market the local group reflected 
s light interest to-day. 

Trading was dull in Chicago to-day, but the tone was 
firm. 

The Boston market opened firm to-day, and except for a 
few specialties remained quiet. 

The principal trading in Baltimore to-day was in United 
Railways. The demand for bonds was good. 

Quotations of traction and manufacturing securities as 
compared with last week follow: 

American Brake Shoe & Foundry (common) ......... ~;c. lO 

A
Amer1can Brake Shoe & Foundry (preferred) ......... 127IL 

mencan Cities Company (common)................ 36
72 

American Ci Lies Company (pre:erred)............... 63 
American Ljght & Traction Company (common) ..... *334 

A
A mer!can Light & Traction Company (preferred) .... *106 

mencan Railways Company...... . . . . . . . . . . . . . . . . . 38¼ 
Aurora, Elgin & Chicago Railroad (common) ........ a42 
AB urora, Elgin & Chi~ago Railroad (preferred) ........ a84 

oston Elevated Railway........................... 88½ 
~oston Suburban Electric Companies (common)... . . . 7 
Boston Suburban Electric Companies (preferred). . . . . 60 
Boston & v\'.:orcester Electr!c Companies (common)... *6½ 
Boston & Worcester Electric Companies (preferred) 39 
Bro?klyn Ra!)id Transit Company ................. : : 86¾ 
Capital Tr:3-ct10n _Company, Washington .............. 111 ½ 
Chicago City R .:.1lway ...•.......................... 160 
Ch!cago Elevate] Railways (common)................ 25 
Chicago Elevated Railways (preferred)... . . . . . . . . . . 75 
Ch!cago _Ra!! ways, ptcptg., ctf. 1 • ................ : . . a90 
Cl11cago 1h1lways, ptcptg., ctf. 2 .................... a27 ½ 
Chicago Railway s, ptcptg., ctf. 3........... . . . . . . . 6½ 
Chicago Railways, ptcptg., ctf. 4 ...•..•........... · · 1 ½ 
Cincinnati Street Railway .•....................... :: 110 
Cleveland Railway ..........•....................... 104½ 
Cleveland, Southwestern & Columbus Ry. (common).. *5½ 
Cleveland, Southwestern & Columbus Ry. (pre ierred). *30 
Columbus Rai_lway & Light Company....... . . . . . . . . . 18 
8olumbus Ra1lway (common)....................... 59½ 

olumbus Railway (preferred)......... . . . . . . . . . . . 88 
Denver & Northwestern Railway .................. : : a80 
Detroit & United Ra ilway .......................... a80 
General Electric Company. . . . . . . . . . . . . . . . . . . . . . . . . . 138 ¼ 
Geo.rgia Railway & Electric Company (common) ...... 119¼ 
Ge~rgia Railway & Electric Company (preferred) . . . . . 85 
Interborough Metropolitan Company (common)...... 14¾ 
Interborough Metropolitan Company (preferred)..... 59¼ 
International Traction Company (common) .......... a30 
International Traction Company (preferred).......... 90 
Kansas City Railway & Light Company (common).... 20 
Kansas City Railway & Light Company (preferred). . . 30 
Lake Shore Electric Railway (common).............. 6 
Lake Shore Electric Railway (1st preferred)......... 92 
Lake Shore Electric Railway (2d preferred).......... 24 
Manhattan Railway. • . . . . . . . . . . . . . . . • . • . • . . . . . . . . . . . 130 
Massachusetts Electric Companies (common)......... 10½ 
Massachusetts Electric Companies (preferred). . . . . • . . 65 ½ 

N
Milwaukee Electric Railwav & Light Co. (preferred).. 95 

orfolk Railway & Light Company.................. 24¾ 
North American Company .... ,.................... 68 
Northern Ohio Light & Traction Company (common). 66¼ 
Northern Ohio Light & Traction Company (preferred) 97 
Philadelphia Company, Pittsburgh (common). . . . . . . . . 39 
Philadelphia Company, Pittsburgh (preferred)........ 39 
Philadelphia Rapid Transit Company......... . . . . . . . 18¼ 
Portland Railway, Light & Power Company.......... 53 
Public Service Corporation. . . . . . . . . . . . . . . . . . . . . . . . . 106 
Third Avenue Railway, New York.................. 39¼ 
Toledo Traction, Light & Power Company (common).. 15 
Toledo Traction, Light & Power Company (preferred). 60 
Twin City Rapid Transit Co., Minneapolis (common). 105½ 
Union Traction Company of Indiana (common)...... 11½ 
Union Traction Company of Indiana (1st preferred). 80 
Union Traction Company of Indiana (2d preferred).. 14 
United Rys. & Electric Company (Baltimore) ........ * 25¼ 
United Rys. Inv. Company (common) ......••••...... 17 
United Rys. Inv. Company (preferred).............. 33½ 
Virginia Railway & Power Company (common)....... 56 
Virginia Railway & Power Company (pre ferred)..... 93½ 
Washington Ry. & Electric Company ( common) . . . . . . 85 ½ 
Washington Ry. & Electric Company (preferred).... 86¼ 
West End Street Railway, Boston (common) .••...... a67½ 
West End Street Railway, Boston (preferred)........ 90 
Westinghouse Elec. & Mfg. Company................ 64½ 
W estinghouse Elec. & l\Ifg. Company (1st preferred) .. 112 

*Last sale. a Asked. 

Dec. 17 
87 

127 
36 
63¼ 

333 
106 
38¼ 

a42 
*84 

85 
7 

60 
*6½ 
37 
86¼ 

111 
160 
25 
75 

a90 
28½ 

7 
1¾ 

110 
103½ 
*5½ 

*30 
18 
59½ 
88 

*80 
a80 
135¾ 
119 
84½ 
14¾ 
59 

*30 
*90 
*20 
*30 

6 
92 
24 

127 
10 
64 
95 
24¼ 
66 
70 

101 
39 
39 
18 
53 

105 
39¾ 
15 
75 

103 
11½ 
80 
14 
24¼ 
16 
32 
56 
97½· 
85 
86½ 
67½ 
90 
63 

112 
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ANNUAL REPORTS 

Massachusetts Electric Companies 

The Massachusetts E lectric Companies, Boston, Mass., 
presents the following statem ent of income, profit and loss 
for the year ended Sept. 30, 1913: 
Dividends on stocks owned ...............•........ $1 ,133,293 
Interest on notes and ba nk balances............... 71,433 

Total income ...•......... .. .............•......... . .. . . , 
Expenses, 

Salaries-General officers and executive committee 
Printing and stationery ..................... .. . . 
Legal and miscellaneous expense ................ . 
City of Boston tax .. . . .. . . .... .. ............... . 

$10,292 
1,324 

20,651 
184 

Total expenses ....... ... .... .. .....................•... 

$1,204,726 

32,451 

Net income .......................................... $1,172,2 7!> 
Interest on coupon notes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171,561 

Net divisible income ..................................... $1,000,714 
Dividends: 

Jan. 1, 1913-2 per cent. .. .................... . $484, 128 
July 1, 1913-2 per cent........................ . 484,128 

Total dividends..................................... . . . 968,256 

Surplus for the year. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $32,458 
Surplus, Sept. 30, 1912..................................... 2,761,810 

Total ................................................ .'. . $2,794,268 
Credits: 

Federal t ax for 1909 refunded..... . . . . . . . . . . . . . $158 
Profit on sale of stock....... . . . . . . . . . . . . . . . . . . . 19,998 20,156 

Debits: 
$2,814,424 

Premium on coupon n otes purchased ......... . . . . $2,015 
Discount on coupon notes sold .••. .. .......... . . . 65,410 67,425 

Surplus Sept. 30, 1913 ........................... ...... ... . $2,746,999 

The statement of income, profit and loss of the Bay State 
Street Railway, through which by lease the Massachusetts 
Electric Companies maintains control over its other com­
panies, is as follows for the year ended June 30, 1913: 

Gross income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9,462,251 
Operating expenses..................................... .. . 6,109,511 

Gross income less operating expenses ..... . ............. .. $3,352,740 
Interest, rentals, taxes, etc. .... . ..... . ................... .. 1,914,902 

Net divisible income ........... . ..... .. .................. . $1,437,838 
Dividends: 

First preferred stock............ . ............ ... $125,316 
Common stock . ................. . ............. .. 1,128,446 

Total dividends ..•.......... .. .............. ...... . .. .. 

Total 
Credits: 

Accumulated profit on sales of scrap ............ . 
Tickets sold and not used ...................... . 

$37,330 
32,000 

Total credits ............................ . ... .... ... .. . . 

Debits: 
Reconstruction ....................•...... ... . .. 
Net losses by fire, etc ....................... ... . 
Preliminary engineering, etc ................. ... . 
Premium on bonds called for redempt ion .... ... . 
Adjustment of accounts .... . ................ .. ,'. 
Settlement with Boston E levated Railway for cer-

tain terminal charges covering a number of years 

$196,469 
23,526 

9,319 
1,376 
7,648 

15,078 

Total debits ....... .. .. . .... ... ........ .. ... ... .. .. ... •. 

1,253,762 

$184,076 
212,861 

$396,937 

69,330 

$466,267 

253,417 

Surplus, June 30, 1913 .... .. .............. .................. $212,850 

Gordon Abbot, president of the Massachusetts Electric 
Companies, says in part: 

"The business of the Bay State Street Railway and it s 
leased lines showed during the fiscal year ended June 30 an 
increase of $346,048. Of this increase $72,398 was du e to 
a dditional earnings from the fr eight and express bu sin ess. 

" In March, 19r 3, $660,000 par va lue o f first prefe rred s tock 
of the Bay State Stree t Railway w as, unde r th e authority 
o f th e Railroad Commi ss ioners, issued and sold at $11 •5 p er 
share. In A pril, 1913, $304,000 pa r value of bonds wer e 
issued and so ld und er th e mortgage of th e Bos to n & Nort h­
ern S tree t Railway, a nd $ 172,000 par va lu e of bonds were 
issued and sold under th e mortgage of th e Ol d Colo ny Stree t 
Ra ilway; whil e $28,000 bond s were issued unrler th e Bos ton 
& N orthern m ortgage in exchange for t1nderlying bonds re­
t ired, and are now h eld in t he treasu ry. 

"On Jt1ly r , r91 3, $3,700,000 par va lu e 4½ per cent coup o n 
not c- s of th e Massachn se lt s E lec tri c Compani es ma tnred. 

The funds for the payment of these notes were r eceived in 
part from the Bay S tate Street Railway in payment of its 
notes, and in part from the sale of $3,100,000, out of a total 
authorized issue of $3,500,000, of two-year 5 per cent coupon 
notes dated May 1, 1913. 

"In the last annual report a statement was made as to the 
number of preferred shares of the Massachusetts Electric 
Co mpani es deposited up to Nov. 26, 1912, under the terms 
of the offer of the trustees in respect to the purchase of 
arrears of dividends. Between that date and Sept. 30, 1913, 
6403 additional shares of stock were deposited, leaving 4872 
shares on w hich arrears of dividends still remain to be ad­
justed. 

"During the past fisca l year the following amounts have 
been expended on new property and reconstruction: Track 
con struction, $151,971; track reconstruction, $782,830; cars 
and electrical equipment, $195,519; electric lines and feeders, 
$97,356; power stations, $60,636; land and buildings, $58,401; 
sundry equipment, $37,559, or a total of $1,384,272. Fifty 
semi-convertible cars with fou r-motor equipments have been 
purchased, but no part of the cost of these is included in the 
figures given. 

"Eight express cars, each with four-motor equipments, 
were purchased, three of which are now in service, w hile the 
remaining five are expected for delivery before the en d of 
the present calendar year. A ir-b rake equipment was pur­
chased for sixty-one cars, and its installation was completed 
on twenty-four. New track to the extent of 4.1 miles was 
built during the fiscal year, and 30.1 m il es were recon­
structed, while 28.3 miles in addition were electrically weld­
ed; 55.28 miles of new overhead feeder and 8.18 miles of 
underground feed er or transmission cable were installed, to­
gether with 28.35 miles of underground duct. 

"A new brick carhouse was buil t on Middlesex Street, 
Lowell, which will provide additional storage for ~eventy 
large cars. A new 600-hp boiler, with the necessary auxil­
iaries, was installed in an addition made to the power sta­
tion in Lowell, while a 100-kw turbine unit was purchased 
for use in the Portsmouth sta tion and is now being there in­
stalled." 

Commonwealth Power, Railway & Light Company 

The Commonwealth Power, Railway & Light Company, 
Grand Rapids, Mich., reports for the twelve months ended 
June 30, 1913, after all charges, $1,436,234 surplus for its 
common and preferred stocks. The condensed earnings 
s tatement of the company for the fiscal year follows: 

1913 
Earnings on stocks owned in subsidiary companies .. $1,499,958 
Miscellaneous earnings.......................... . . 155,556 

1912 
$1,098,930 

82,238 

Gross earnings .•. .. ........................... $1,655,514 $1,181,168 

Expenses and taxes.... . . . . . . . . • . . . . . . . . . . . . . . • . • $90,186 $64,865 
Interest paid . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 129,094 14,198 

Total deductions . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . $219,280 $79,063 

Net income available for dividends, replacements 
and depreciation ...... . ...... .. ... . ..•..•.•. $1,436.234 $1,102,105 

Dividends on preferred stock...... . ... . ........ "460,000 360,191 

Balance • . • . • • . • • • • • .... .. .. .. . • . • .. . • • .. .. .. $976,234 $741,914 

*Includes $100,000 to cover dividend requirement for the months of 
May and June, 1913, on the $10,000,000 of additional preferred stock 
issued as of May 1, 1913. 

The above statement does not include the entire year's 
earnings from the prop erties of the Union Rai lway, Gas & 
Electric Company, Spring field Lig ht Company and Michigan 
Railways Company, companies acquired by the Common­
wealth Power , Railway & Light Company as noted in the 
E uECTRlC RAILWAY JOUR NAL of May IO, 1913. A. G. Hoden­
pyl , pres ident of the company, says in part in r eferri ng to 
th e opera tions of th e company : 

" In a ccorda nce wi th authori ty conferr ed by t he s tock­
holders a t a meeting held May 1,5, 1913, t he co m pany has 
a cquired ove r 99 per cent of th e p r eferred and common 
capita l s tocks of these co mpanies. Earnings for only the 
m onths of May and J une on t he add itional stocks ac­
quired, however, are included in t he st a tement, it being 
co nsidered th at such stocks were taken over as of May 1, 
fr om w h ich da te t he d ividends began to accrue on the 
in creased a m o unt s of stock o f t hi s compa ny issued to ac­
quire th e additiona l SC' c·uritie s o f th e companies mentioned." 
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Cities Service Company Takes Over Two Public Utilities 

At special meetings of the directors of the Cities Service 
Company, the Consolidated Cit ies Light, Power & Traction 
Company and Utilities Improvement Company, held on 
Dec. 11, a plan providing for the absorpti on of the last two 
mentioned companies by the Cities Service Company was 
adopted. It provides that stockho lders of the Utilities Im­
provement Company may surrender their preferred stock 
and receive Cities Service Company preferred stock s hare 
for share. They may a lso surrender their common stock 
and receive one share of common stock of the Cities Service 
Compa ny for each two shares of th e Utilities Improvement 
Company commo n. As the Co nsolidated Citi es Light, 
P ower & Traction Company has n o preferr ed stock, the 
basi s of exchange will be one share of Cities Service Com­
pany· commo n fo r two shares of its stock. The 5 per cent 
bonds, of which there are $4,000,000 outstanding of the Con­
solid ated Cit ies Light, Power & Traction Company, are to 
remain ou tsta nding. 

:The Cities Service Co mpany was organized in September, 
1910, with an authorize d capital of $30,000,000 of 6 p er cent 
cumulative preferred and $20,000,000 of common stock. 
When the exch ange of its preferred and common is made 
for stocks of the oth er two companies it s out s tanding stocks 
will be $27,368,423 preferred and $15,718,389 common. The 
three companies are und er the m anagem ent of H . L. D o­
herty & ,Company. 

Massachusetts Street Railways Paying 5 Per Cent 

The Publ ic Service Commis sion of Massachusetts has sent 
to the Bank Commi ssioners of that State a li st of th e street 
rai lways that have earn ed and paid dividends of S per cent 
during the past five years. The li st fo ll ows: Bay State 
Railway, Boston & Reve re E le ctric Rai lway , Fitchburg & 
Leominster Street Railway, Holyoke Street Railway, Na­
hant & Lynn Street Railway, Springfield Street Railway, 
U ni on S tree t Rai lway, , vest E nd Street Railway, Worces­
ter Consolidat ed Stree t Railway. The Bay State Railway 
a nd the Worcester Con solidated Street Rai lway were added 
to the li st this yea r. 

Albany (Ga.) Transit Company.-An increase from $52,-
000 to $80,000 in the cap it a l stock o f the Albany Transit 
Co mpany was r ecently authorized at a meeting of 
stockholder s of that company. The increase will be u sed 
in purchasing a dditi on a l equipment . Directors w er e r e­
electe d as follows: F. F. Putney, J. R. \Veth erbee, S. B. 
l~);own, A. P. Va so n, J. C. Fu lford, W. B. Haley, W. J. 
Peed "and J. Rosenberg. 

American Public Utilities Company, Grand Rapids, Mich. 
- The direc tors of the American Public Utili ties Company 
have increased the quarterly dividend on th e common stoc k 
from one-ha lf of r per cent to three-quarters of l per ce nt. 
placing th e issue o n a 3 per cent per annum basis. The 
usua l quarter ly di vidend of r ½ per ce nt a lso has been de­
clared o n th e pr efe rred stock. 

American Water Works & Guarantee Company, Pitts­
burgh, Pa.-The stockhold ers ' protective committee of the 
A m erican Water Works & Guarantee Company ha s just 
issued a circular to preferred a nd co mmon stockholders of 
the company which suggests that th ey sh ould deposit their 
stock at on ce with the Bankers' Trust Company, dep ositary 
fo r th e committee, in order t o re ce ive the benefit of any 
plan of r eor ganizat ion. The committee expects to submit 
at an early da te a plan of re organization . but th e details are 
no t yet entirely determined. It is the intenti on to rai se 
such new money as m ay be needed by the issuance of new 
securities which will be offered for subscripti on to the stock­
h ol ders who have deposited with the committee. The cir­
cular says: "The committee wi ll promptly advi se it s de­
positors as soon as a definit e plan has be en agreed upon; 
in the meantime stockholders will probably find it to their 
advantage to consult the secretary of the committee before 
accepting offers that may be made for the purchase of their 
s tock," 

Babylon (N. Y.) Railroad.-On a motion of Attorney 
Ra lph J. Hawkins Judge Chatfield, of the United States 
District Court in Brooklyn, has modified the order of Feb. 

15, 1913, which appointed Mr. Hawkins as recei\'er of the 
Babylon Railroad, and has restored the operation of the 
road to its officials. 

Boston (Mass.) Elevated Railway.-The Massachusetts 
Public Service Commi ssion has been asked to sanction the 
issuance of $600,000 of thirty-year bonds and $350,000 of 
capital stock of the West End Street Railway to provide for 
floating debt due to the Boston Elevated Railway on ac­
count of additions a nd betterments. The capital stock as 
thus increased would be $13,080,150. 

California Railway & Power Company, San Francisco, 
Cal.-The directors of the Ca lifornia Railway & Power Com­
pany will redeem rooo shares of the prior preference stock 
of the company on Jan. 2. The shares to be called for 
redempti o n are to be determined by lot and a drawing will 
be mad e by the Bankers' Trust Company from the list of the 
h olders of record Dec. 31. 

Chippewa Valley Railway, Light & Power Company, 
Eau Claire, Wis.-The Chippewa Valley Railway, Light & 
Power Company has acquired the property of the Ea•1 
Claire Gas Light Company. The company is making sur­
veys for the constru ctio n of a new dam and hydr oe lectric 
plant on the Chippew a River, at Paint Creek

1 
',\' is. 

Ephrata & Lebanon Street Railway, Ephrata, Pa.-H. P. 
Taylor & Company, New York, 7\:. Y., and Pittsburgh, P;i.., 
a re offering at 95 and interest $200,000 of fir s t mortgage 5 
per cent bonds of th e Ephrata & Leban on Street Railway. 
The bonds ar e elat ed Oct. l, 1912, and are due Oct. I, 1942, 
but are ca llable after Oct. r, 1917, at 105 and interest. 

Federal Light & Traction Company, New York, N. Y.­
At a special meeting of the stockholders of the Federal 
Light & Traction Company, called for Dec:. 12, as noted in 
the ELECTRIC RAILWAY JouRNAL of Dec. 6, 1913, an issue of 
$ ro,ooo,ooo of 7 pe r ce nt ten-yea r no tes pr eviously authorized 
by the board o f direc tors wa s approved. Of this amount 
$725,000 will be offered to stockholders at par and interest. 
The stockholders a lso approved an underwriting agreement 
between the directors and firms with which the directors 
a re identified to take up such notes as are not subscribed for 
by th e stockholders. 

Grand Valley Railway, Brantford, Ont.-The Appe llate 
Division at Osgoode Hall heard o n Dec. II the appea ls of 
the Grand Valley Railway against th e order for the can­
ce llation of its franchise in Brantfo rd, Ont., and against a 
judg m ent authorizin g th e municipality to se ize the property 
of th e company to r ecove r $7,500 for taxes sa id to be in ar­
r ea r s. The hearing will be resumed. 

Idaho Railway, Light & Power Company, Boise, Idaho.­
The committee of bondholders of the Idaho-Oregon Light & 
Power Co mpany at Ch icago has se nt notic es t o the bond­
ho lders of th e appointment of \V. J. Ferr is as receiver and 
a lso that the New York committee has abandoned its plan 
as no ted in th e ELECTRIC RAILWAY JouRNAL of Dec. 13, 1913, 
page 1259. The Chicago committee says: "The way is clear 
fo r you to take over and reorganize your property. VI/ e 
a lr ea dy h old a substantial majority of the bona fide bonds. 
Our depo sitaries hav e been directed to resume ac ceptance of 
deposits and th ose who hold New York cert ificates may send 
them to our depositari es. We wi ll m ake necessary pay­
ments t o the N cw York committee for account of bondhold­
er s and recover the bonds." The sale of the property has 
been postpo ned until March 16, 1914, subject to further 
postponement if n ecessary. The Idaho-Oregon Light & 
Power Company is controlled by the Idaho Railway, Light 
& Power Company. 

International Railway, Buffalo, N. Y.-An order has been 
i'° s11ed by the Public Service Comm ission of the Second Dis­
trict o f New York authorizing the International Railway to 
ex ec ute a supplemental mortg age amending the one ap­
prove d in the latt er part of 1912 so as to require it to ex­
pend fo r maintenance o r to reserve in a fund for that pur­
pose not less than r6½ per cent of its g ross operating rev­
enue. It is also provided in this amendment that no bonds 
shall be is sued in the future except when the earnings avail­
ab le for bond interest are one and one-half times the 
amou nt of interest on the bonds then outstanding and those 
w hich it is proposed to issue. 

Joliet & Southern Traction Company, Joliet, Ill.-Judge 
Slusser, of the Kane County Circuit Court at Geneva, [11., 
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has fixed Jan . 28, 1914, a s th e date for the sale of the prop­
erty of the J o lie t & Southern Tractio n Co mpany and the 
Joliet, P lainfield & A urora Railroad. The court r efuse d 
previously t o pass o n the values of certain property of on!! 
of the com pani es as de t ermined by the maste r in chancery, 
a nd the sa le set o rig inally for Nov. r 7 was postponed. 

Los Angeles (Cal.) Railway.-Th e Los A ngeles Railway, 
w hich has been in corpo rated to consolidate the L os Angeles 
Ra ilway Corpo rat io n a nd the City Railway by amalgama­
tion, has o rgani zed temporarily as fo llows: vV. E. Dunn, 
president; S. M. Haskin s, vice-president; C. A . Henderson, 
secre tary a nd treasurer. The office r s and G. C. Ward, A l­
bert Crutch e r, F rank Griffith a nd J. E. Brown are the direc­
tors. I t is sa id that w h en the company organizes perma­
nently H. E. H untington and Howard Huntington will be 
e lected directors and that H. E. Huntington will be made 
p r es ident, W. E. D unn v ice-pr es id ent, a nd H oward H untin g­
ton v ice-p r esident and ge neral manager. Th e com pany h as 
applied to th e Railroad Commi ssion of Cali fornia fo r a ut h o r­
ity t o issu e $20,000,000 of stock to take over $25,000,000 of 
stock of the Los Ange les Rai lway Cor poratio n and to issue 
$23,544,000 of bonds to refund a like amount of bonds of t h e 
Los A ngeles Railway Cor poration. 

Milwaukee Electric Railway & Light Company, Milwau­
kee, Wis.-Harris, Forbes & Company, New York, N. Y.; 
N. W. Halsey & Company, Boston, Mass.; Harris T ru st & 
Savings Bank, Chicago, Ill.; Spe n cer Trask & Compan y, 
New York, N. Y. , and Perry, Coffin & Burr, Boston , Mass., 
a re offering fo r sa le at 90 and interest a block of $807,000 
of Milwaukee Electric Rai lway & Lig ht Compan y gen eral 
a nd refunding m o rtgage S per cent gold bonds of r9 rr. 
T hese bankers have previou sly p laced t he remainder of the 
now outstanding issue of $5,305,000. Bonds to th e extent 
of $13,228,000 are r eserved to retire underlying bonds. 

National Properties Company, Pittsburgh, Pa.-T h e Na­
tional Properties Com pany has purchased for cash t h e en­
t ire capital stock, mortgage s and fl oa ting indebt edness of 
the Chester County Light Company, w hich wa s capitalized 
for $50,000 stock, $25,000 fi rst m ortgage bonds and $50,000 
se~ond m ortgage bonds. In additio n the com pany has out­
standing accou nts amounting to se,·cral th ou sand do llars. 

New Orleans Railway & Light Company, New Orleans, 
La.-A dividend of one-half o f I per cent has been d e­
clared on the $20,000,000 of common stock of th e New 
Orleans Railway & Light Compa ny. This compares with 
r per cen t o n Jun e 30, 1913, o n e-half of r per cent on Dec. 
31, 1912, and a n initi a l payment of r per ce nt o n Ju ly I, 
1912. 

New York (N. Y.) Railways.-The New York Railways, 
w hich took ove r the o ld M etropolitan Street Rai lway, has 
pe titio n ed the Public Service Comm ission for the Fi r st Dis­
trict of New York for a modification of the o rder of No­
vember, 1912, permitt ing the company to issue bonds for 
the purchase of new stepless cars only to th e extent of 
$2,800 per car-th e difference between the cost of th e old 
cars and the cost of the new cars at $6,000 ap iece to replace 
the old ones. On Dec. 12 before the commission Robert 
Reid Rogers, attorney for the compa ny, contended that the 
New York Railways is a n ew compa n y, a nd that it cannot 
be r equ ired to make up the d epreciation on the o ld cars 
w hich accrued under the old l\1etropolitan management, 
but that it is w illing to make up the depreciation from th e 
time the new company took hold, namely, Jan. r, 1912, to 
the present tim e. Mr. Roger s urged that t h e amou n t t o be 
deducted from the cost of each new car sh ould be o nly th e 
sc rap value of an o ld car, $300, o r, at the very most, the 
value which the commission's ow n en g ineers place d o n the 
old cars when they were taken ove r h y th e N cw York Rail­
ways, $800 a car. He laid s tress o n the fact that the New 
York Railways is an e ntirely se para te conce rn from th e old 
Metropolitan Street Rail way. The co ntention of the com­
mission was that the 1H:w compan y had capita lized o n a 
basis of $3,200 per ca r when it took ho ld . 

Northern Ohio Traction & Light Company, Akron, Ohio. 
- The S tate Puhlic Uti liti es Commission ha s been n o tified 
by the North ern Ohio Traction & Li g ht Co mpany that it is 
unab le to se ll it s issue of $360,000 of preferred stock at par 
and th e compa n y has asked the co mmiss ion to li e a ll owed to 
di spo se of the securitie s at rJ5 . 

Pacific Gas & Electric Company, San Francisco, Cal.­
Harris, Forbes & Company a nd N. W. Halsey & Company, 
N ew York, have sold at 99½ and interest $500,000 of addi­
tional 6 per cent gold notes of the Pacific Gas & Electric 
Co mpany, dated 1913 and due Jun e 25, 1914, but callab le at 
100½ and inte r est. These bonds are part of an authorized 
issue of $7,000,000, noted in the ELECTRIC RAILWAY Jou RNAL 
of Sept. 20, 1913. Bonds to the exte nt of $4,500,000 from 
this issue have previously been sold. 

Public Service Investment Company, Boston, Mass.­
Stone & Webster, Boston, Mass. , are placing at 97, y ield­
ing 6.2 per cent, $500,000 of the authorized issue of $30,-
000,000 of 6 p e r cent cumulat ive preferred stock of t he 
P ublic Service Investment Compa ny, w hi ch ow ns the se­
curit ies of eleven Stone & Webster propertie s. This issut> 
makes a n amount of $2,500,000 outstanding. The proceeds 
of th e sa le of $500,000 of preferred stock and t h e proceeds 
of the sale of a like amount of common stock at par for 
cash wi ll be inves t ed in d ividend-paying securities of com­
panie s m anaged by the Stone & Webster Management 
Association. It is expected t hat the income from t h ese 
securities wi ll be more than twice the diYidend require­
ments on the preferred stock n ow offered. 

Puget Sound Traction, Light & Power Company, Seattle, 
Wash.-The sha r eh o lde r s of the Puget Sound Traction, 
L ig ht & Power Company h ave subscrib ed for a substantial 
amount of t he new issue of $2,686,200 of 6 per cent cumu­
lative preferred stock, mention of which was made in the 
ELECTRIC RAILWAY Jou RNAL of Nov. rs, 1913. A syndicate 
h eaded by Stone & Webster, Boston, Mass., is offerin g the 
remainder of th e issu e at par. T h e amount of preferred 
s tock n ow o uts tandin g is $13,676,900. 

Quebec Railway, Light & Power Company, Quebec, Que. 
- The coup o n s o n the bonds of th e Quebec Rai lway, Light 
& Power Compan y due Dec. r have not been paid, but it is 
expected that t he interest wi ll be met within the ninety 
days of g r ace ment io n ed in t h e mortgage, as was done with 
the interest due last June. 

Scranton & Wilkes-Barre Traction Corporation, Scranton, 
Pa.-Brooks & Compan y, Scranton, Pa. , a r e offeri n g at 99 
a nd int erest Lackawanna & Wyoming Valley Rapid Transit 
Company collateral trust S per cent bonds of 1901, due Aug. 
r, r95r. These bonds a re now equivalent to the closed 
under ly ing first mortgage through collateral deposited. 
T h e reorganization of the Lackawanna & vVyoming Valley 
Rapid Transit Company, which was consummated under the 
tit le of the Scranton & Wilkes-Barre Traction Corporation , 
was o utlined in the ELECTRIC RAILWAY JouRNAL of June 
21, 1913. 

Springfield & Xenia Railway , Xenia, Ohio.-The Sprin g­
field & Xeni a Rail way has declared an initia l dividend of 2 

per cent o n it s comm on stock, in addit io n to the re g ular 
payment of 3 ~::( per cent on its preferred shares. All of th e 
back dividends o n th e preferred shares are no,,· pai d up. 

Sunbury & Susquehanna Railway, Sunbury, Pa.- Judge 
Cummings has appointed Frederick Byrod. Harry Davis and 
Charles Grant r ece ivers for the Sunbury & Susquehanna 
Railway, which o n May 15, 1912, took over the proper ty of 
the North Cumbe rla nd County Traction Company and t h e 
Sunbury & Sel insgrove Elect ri c Railway. 

Twin City Rapid Transit Company, Minneapolis, Minn.­
William A. Read & Company a r e offering a t par and inter­
est $350,000 of the Minneapolis Street Railway and the St. 
Paul City Railway joint consolidated mortgage S per cent 
gold bonds, due Oct. r, H)28, g uaranteed principal and in­
terest by indorsement by the Twin City Rapid Transit 
Company. The total issue authorized and outstandin g is 
$ro,ooo,ooo. 

United Railways & Electric Company, Baltimore, Md.­
T he United Rai lways & E le ctric Co mpany ha s sold to 
Ba ltimore banking intere s t s $348,000 of first ronsolidatcd 
mortgage 4 per cent bonds, the proceeds nf which will be 
use d to pay for sixty car s cos tin g $300,000. 

Washington Water Power Company, Spokane, Wash.­
Walt er C. S ivyer, pre si dent of th e Big Be nd Light & Power 
Compa ny, has a nn ounced th e sale of th e franchise s a nd 
di s trilmtin g- sys tem s of the compa n y to t he \Va shin gton 
\Vat er l'o wcr Co mpany. 
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Dividends Declared 

Ashevi lle Power & Light Company, Asheville, N. C., 
quarterly, 1¾ per cent, preferred. 

Bangor Railway & Electric Company, Bang,or, Me., 
quarterly, 1¾ per cent, preferred. 

Boston & Worcester E lectric Companies, Boston, Mass., 
$r, preferred. 

Cap ital Traction Compa ny, Washington, D. C., quarterly, 
r ½ per cent. 

Carolina Power & Light Company, Raleigh, N. C., quar­
terly, 1¾ per cent, preferred. 

Chicago (I II. ). City Railway, quarterly, 2;12 per ce nt , ex-
tra one-half of I per cent. 

Cincinnati (Ohio) Street Railway, quarterly, 1 ½ per cent . 
Cleveland (Ohio) Railway, quarterly, 1)/2 per cent. 
Duluth-Superior Traction Company, Duluth, Minn. , quar-

terly, 1 per cent, preferred; quarterly, 1 per cent, common. 
Mohawk Valley Company, New York, N. Y., quarterly, 

, ¼ per cent. 
New Orleans Railway & L ight Company, New Orleans, 

La., quarterly, 1¾ per cent; 50 cents common. 
Toronto (Ont.) Railway, quarterly, 2 per cent. 
U nited Light & Railways, Grand Rapids, Mich., quarte1-

ly, 1½ per cent , first preferred; quarterly, three-quarters 
of I per ce nt, seco nd preferred; quarterly, 1 per cent, com­
mon. 

Washington, -Baltimore & A nnapolis Electric Railroad, 
Baltimore, Md., quarterly, 1)/2 per cent , preferred. 

Washington Water Power Company, Spokane, Wash. , 
quarterly, 2 per cent. 

West India Electric Compa ny, Ltd., Kingston, Jamaica, 
quarterly, 1¾ per cent. 

ELECTRIC RAILWAY MONTHLY EARNINGS 

AMERI CAN RAILWAYS, PHILADELPHIA, PA. 

Period 
lm .• Nov .• 
1" " 
5 " 
5 " 

AURORA, 

i1 1:1· , SJ.ct., 
4 " 
4" 

Gross Operating Net Fixed Net 
Earnings Expenses Earnings Charges Surplus 

'13 $436,509 
' 12 404,223 
' 12 2,196 ,393 
'13 2,391,243 

ELGIN & CHI CAGO RAILROAD, WHEATON. ILL. 
'13 $170,290 *$1 13,834 $56,456 $33.974 $22,482 
'12 166,069 *96,61 5 69,455 32,083 37,372 
'13 i72,564 *458,336 314,227 135,042 179,186 
'12 739,819 *400,938 338,881 128,345 210,535 

CLEVELAND, PAINESVILLE & EASTERN RAILROAD, 
WILLOUGHBY, OHIO 

l m., 
1 .. 

10" 
1(1" 

'13 
'12 
'13 
' 12 

$35,498 *$19 ,042 $16,450 $10,448 $6,002 
34,061 *18,535 15,526 9,964 5,562 

362.210 *194,233 167,977 104,200 63,777 
339,663 .. 190,6Rl 148,982 99,228 49,754 

CLEVELAND, SOUTHVl'ESTEPN & COLUMBUS R AILWAY, 
CLEVELAND, OHIO 

lm., (!; t. , '13 $111,955 $65,988 $45,967 $32,341 $13,626 
1" ' 12 107,767 61,539 46,227 31,892 14,335 

10" '13 1,051 ,3 82 627 ,872 423,509 316,785 106,724 
10" '12 986,0 10 574,348 411,662 309,301 102,361 

COMMONWEALTH POWER. RAILWAY & LIGHT COMPANY, 

lm. , 
1" 

12 " 
12 " 

Im., 
1" 
4 .. 
4 " 

'13 
'12 
'13 
'12 

KENTUCKY 

~;t., '1 3 
' 12 
'13 
'12 

SAGINAW, MICH. 
$249,887 *$66,230 $183,657 

128.362 *I 9 ,908 108,454 
2,070.706 *391 ,134 1,679,572 
1,266,762 ·• 126,227 1,440,535 

TRACTION & TERMINAL 
LEXINGTON, KY. 

$65,729 $33 ,650 $28.681 
63,037 34,348 26,054 

285 ,579 144,253 126,184 
273,447 153 ,912 109,857 

$80 ,000 $103,657 
30,000 78,454 

660,000 1,019,572 
360,000 780,535 

COMPANY, 

$16,41 5 $12,266 
16,632 9,422 
66,210 59,974 
61,448 48,409 

LAKE SHORE ELECTRIC RAILWAY, CLEVELAND, OHIO 

l m., ~;t. , ' 13 $117,721 *$72.689 $45,031 $35,119 $9 ,912 
I " ' J 2 110,505 *63,777 46,728 35,083 11,645 

10" ' 13 1,193 .593 *700 ,986 492.606 35 1,325 141,281 
10" ' 12 1,109,025 *630,370 478,656 349 ,501 129,155 

NORTHERN OHIO TRACTION & LIGHT COMPANY, AKRON, OHIO 

lrn. o;_t., ' 13 $279,361 *$ 174,321 $105,039 $48,964 $56,075 
I" '1 2 249,148 *149,092 100.056 43.813 56,244 

10" ' 13 2,724,059 * 1,645,357 1.078,702 462,161 616,541 
10" ' 12 2,497,015 * 1,406,663 1,090,351 438,175 652,176 

PHILADELPHIA (PA.) RAPID TRANSIT COMPANY 

1 111 .• Nov. ' 13 $2,018 497 "$ 1,173,980 $844,517 $792,251 $52,266 
1 .. ' 12 2,008,40 1 * l,196,259 812.1 42 761,838 50 ,304 
5 .. '1 3 10.098.016 *5.887,174 4,210 841 3,987.498 223,343 
5 " '12 9,860,294 *5,865,245 3,995,049 3,798,281 196.768 

*Includes taxes, 

Traffic and Transportation 
Resuming Service After Colorado Storm 

Four more lines of the Denver (Col.) City Tramway, 
blockaded by the snowstorm of the previous week, recom• 
menced operations on Dec. 9, and J. A. Beeler, general man­
ager, announced that IIO miles of track were in operation­
approximately one-half of the company's system. The lines 
which resumed service were the East Nineteenth-West 
Twenty-third Avenue line, the Larimer Street line from 
Fifteenth to Fortieth Street, the Eleventh Avenue line from 
the Ce ntral loop to the Capitol Hi ll terminal, and the West 
Twenty-ninth Avenue line from the Central loop to Sher­
i~an Boulevard. On Dec. IO the work of reclaiming the 
right-of-way was carried further with the opening of Lari­
mer ~treet from Fifteenth west to the county line, with the 
openmg of the West Lawrence Street t racks and by the 
opening of a double track to Englewood. Mr. Beeler said 
that the company would p lace extra conductors on all its 
cars on Dec. IO because passengers found it difficult to 
climb over some of the larger snow piles in getting aboard. 
Volunteer workers rendered the company valued assistance 
in clearing a considerab le length of track. 

The Ro city Mountain News, Denver, commenting editori­
ally on the storm, said: "The value of organization, intelli­
ge ntly and systematically applied, was never mor e str ik­
ingly exemplified than in the recent snowstorm. T he ex­
cellent and unselfish work of the officia ls of tramway, tele­
phone and gas and electric companies proved that Denver 
is fortunate in the possession of its utility companies. The 
hardest ta sk fell to the tramway with its hundreds of miles 
of track buried under the clinging snows. The company 
lost no time in mobil izing an army of workers, and in a 
comparatively short period service was resumed on the 
main lines. Denver has had a splendid object lesson in the 
strength and capacity of business organization, as well as 
patriotic self-sacrifice, it is not likely to forget in many a 
day. In the last few days the public utility companies have 
done work to merit the cor dial appreciation of D enver's 
citizen s. That is one point upon which ther e will be unani­
mous agreement." 

While it was impossible for the Arkansas Valley Railway, 
Light & Power Company, Pueblo, Col , to operate cars on 
exact schedule time, the service maintained during the storm 
was sufficient to prevent any considerable inconvenience to 
the public. Commenting editorially on the work of the 
company, the Pueblo Star-Journal of Dec. S, 1913, said in 
part: 

"The fact that the street cars have operated in Pueblo has 
been of untold advantage to the people, as it enabled them 
to get to the markets and supply themselves with provisions 
which could not be de]iyered. Except for the operation of 
street cars there might have been suffering in the city. Hun­
dreds of people used the street car tracks for sidewalks and 
tramped to their work over the frozen crust between the 
rails. Teamsters also used the car tracks for roadways and 
in this way were able to drive from the wholesale houses to 
the r etail stores. The successful fight which the company 
has made against the storm has been a benefit to the entire 
city in more ways than one." 

Coney Island Fare Case to Be Reopened 

On the petition of the Van Sicklen Taxpayers' Associa­
tion, of Coney Island, the Public Service Commission of the 
First District of New York has decided to reopen Case No. 
1375, which was dismissed without prejudice in February, 
1912. This proceeding involved the question of fares be­
tween Manhattan and Coney Island, and it was discon­
tinued upon the promise of certain Brooklyn Rapid Transit 
companies to put into effect a commutation plan under which 
a fare of S cents would be available between Sept. 1•5 and 
May 15 from Coney Island between 6 a.m. and 9 a.m. and 
to Coney Island between 4 p.m. and 7 p.m. This plan in­
volved the purchase of a commutation book containing 
twelve round-trip tickets at $1.20. These books were placed 
on sale only at stations south of the second fare points. 

The petitioners state this plan has been in operation 
since March, 1912, and that it is objectionable to the travel-



DECEMBER 20, 1913.] ELECTRIC RAILWAY JOURNAL 

ing public for several reasons. School children whose 
parents purchase the commutation books lose the use of the 
tickets for Saturdays, and as the unused tickets are not re­
deemable, this entails a loss of one-sixth of the price paid 
for the books. Persons unable to travel every day lose the 
value of the tickets for each day they do not make the 
ride, as do also those whose business compels them to jour­
ney between Manhattan and Coney Island outside of the 
commutation hours. The books can be oought only at 
stipulated times, thus compelling a family to make a large 
outlay of money for the number of books required. 

The petitioners, therefore, ask that the proceeding be re­
opened and the plan modified, so that the companies will be 
required to issue a daily round-trip ticket for IO cents, good 
for the day stamped, at any time of the year and during all 
hours of the day, such tickets to be sold only at stations 
south of the second fare point. 

The proceedings will be started on Dec. 29 before Com­
missioner George V. S. Williams. 

Faithful Service of New York Employees Rewarded 

The management of the lnterborough Rapid Transit 
Company and the New York (N. Y.) Railways expressed in 
formal notices dated Dec. 17, 1913, its appreciation of the 
faithful service of its employees during the year and an­
nounced the proposed distribution of five-dollar gold pieces 
among them. The notices issued by both companies are 
signed by Theodore P. Shonts, president, and Frank Hed­
ley, vice-president and general manager. The notice of the 
lnterborough Rapid Transit Company follows: 

"During the past year unprecedented numbers of passen­
g ers have been safely transported on the lines of this com­
pany on the subway and elevated divisions. The manage­
ment wishes to express to its employees its recognition of 
the services rendered by them and its desire to maintain at 
all times the highest degree of comfort and convenience to 
the patrons of this company, realizing that these results 
have been attained by efficient and intelligent co-operation 
rendered under exceptional and severe traffic conditions. 

"This appreciation of the employees' efforts is heartily 
concurred in by the directors of this company, and as a fur­
ther expression of their thanks they have appropriated a 
sum, and authorized the payment from same, of $5 in gold 
to each employee in the service receiving $n5 per month or 
less who entered this company's employ prior to Jan. 1, 

1913." 
The notice of the New York Railways, worded somewhat 

differently, follows: 
"The management desires to express to the employees of 

this company its high appreciation of their faithful and effi­
cient service during th e past year, which has resulted in the 
safe transportation of large numbers of people with comfort 
and ct'nvenience. It is realized that this has been achieved 
only by untiring, intelligent and co-operative effort with a 
view at all times to rend ering th e traveling public the best 
possible facilities and accommodation. 

"The directors of this company are heartily in accord 
with the management's expres sion of its thanks to the em­
ployees, and as a further express ion of their appreciation 
they have authorized an appropriation, from which sum $5 
in gold will be paid to each employee in the service receiv­
ing $IIS per month o r less wh o entered the company's em­
ploy prior to Jan. 1, 19 r3." 

It is estimated that 14,000 employees of the companies will 
receive five-dollar gold pieces as Christma'- oresents. 

Ordinance Against Smoking Introduced in Minneapolis.­
An ordina nce is befor e the City Council o f Minneapolis to 
prohibit s moking on t h e car s o f ele ctric railways opera ted in 
tha t city. 

Increase in Wages in West Chester.-Th c West C hes ter 
(Pa.) S treet Railway has increased th e wages of its em­
ployees IO per cen t. T hi s is t he t hird in crease in le ss th a n 
a year an d a ha lf w h ich t he compa ny has m a de in the pay 
of it s men . 

"Far-Side" Stop in Rock Island.-The T ri-City R a ilway 
has a nnoun ce d that th e prac ti ce o f stopping cars on t he 
' far side" o f the stree t will be resumed in Rock Isla nd, Ill. 

Labor men in Davenpo rt, fa. , have asked t he co mp any to 
restore the "far-side" stop in that city. 

Cars for the Opera.-In addition to th e regular service 
the Boston (Mass.) Elevated Railway will run special cars 
marked "Boston Opera House" to th e opera house each 
Monday, Wednesday, Friday and Saturday night on which 
performances are given during th e winter season. 

New Offices in Lexington.-The K entucky Traction & 
Terminal Company, Lexington, Ky., has r emoved its office s 
from the City National Bank Building to the Hughes Build­
ing, which is more centrally located. The new building 
will also be used as a transfer station for city and inter­
urban lines. 

Mirrors on Cars of New Albany Lines.-After having 
tested mirrors as an aid to motormen in determining wheth­
er passengers are alighting or entering at the back plat­
form, the Louisville & Northern Railway & Lighting Com­
pany and the Louisville & Southern Indiana Traction Com­
pany, New Albany, Ind., have. installed mirrors on all of 
their cars running between Louisville, New Albany and 
Jefferson ville. 

Tickets Sold at Factory to Employees.-By a n arrange­
ment which has been made by the Detroit (Mich.) United 
Railway with the Ford Motor Company, employees of that 
company are enabled to buy street car tickets before board­
ing the cars. The tickets are sold at the Ford plant from 
an office which has been established there. The purpose is 
to facilitate the handling of the employees on the cars and 
also add to their comfort and convenience in that they will 
have no bother about getting tickets and making change on 
the cars. 

Motormen and Conductors Want Stools in Cars.-Be­
cause the City Council of Cleveland has refused to consider 
their request for seats or stools, the conductors and motor ­
men of the Cleveland Railway are threatening to bring the 
matter before th e next Legislature and have a law enacted 
requiring all companies to furnish such conveniences for 
the men. The Cleveland Railway has accepted the amended 
ordinance granting it permission to operate freight cars 
over its tracks. The words "in bulk" were eliminated from 
the original ordinance. 

South Boston Service Order.-The Massachusetts Public 
Service Commission has issued an order requiring the Bos­
ton Elevated Railway to re-establish a belt-line service be­
tween Dorchester Street transfer station in South Boston 
and Field's Corner, Dorchester, operating upon the routes 
two lines of cars upon a fifteen-minute headway during 
hours of normal travel, with additional cars in the rush 
hours. The company is also ordered to maintain as a sep­
arate line the service now existing between the Dorchester 
Street transfer station and the East Boston ferry. 

Annual Entertainment for Washington Employees.-The 
thirteenth annual entertainment and presentation of gifts to 
all the children of employees of the Washington Railway & 
Electric Company, Washington, D. C., will be held on Dec. 
30 at the N ew N atio nal Theater. Fully 2500 children wil! be 
entertained by a varied program, and gifts at a cost of 
$r,500 presented. The entire cost will be borne by the com­
pany. A new feature this year will be a prize baby show , 
suggested and handled by President Clarence P . Kin g pe r ­
sonally. For this featur e there were sixty-eight entries on 
Dec. r7, a nd it is expected that befor e clo sing the number 
will have increased to a t o tal of e ighty. 

Revision of Express Rates in New York.-Geor ge V. S. 
Williams of th e Public Servi ce Commissio n of the F irst 
Di strict of New Yor k has a nnoun ced tl~a t in a ll probability 
a zone sys tem of ca lcul a ting express rates mu ch like that 
now used for th e parcel post w ill be a dop ted in New 
York State a n d that it may be draw n up in time to be put 
in operation by Feb. 1, t h e date set by th e I nterstate Com­
m erce Commission for th e enforcem en t of the new inter ­
state rate s. The Interstate Comm erce Commission has 
re ndered a decision reducing th e ra tes in in tersta te express 
se rvice 0 11 packages weig hing less tha n 50 lb. so as to make 
t hem slig ht ly lower than t h e postal charge s, a n d the com­
pa nies repre se nted that un less t hey were pe rmit ted to raise 
t he rates on packages above 50 lb. in we ig h t t hey could not 
car ry on t heir business. 
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Personal Mention 
Mr. Frank B. Lasher has been elected treasurer of the Re­

public Railway & Light Company, New York, N. Y. 
Hon. Adam Beck, chairman of the Hydro-Electric Power 

Commi ssion of Ontario, has been appointed chairman of 
the newly formed railway commission which will electrify 
and operate the London & Port Stanley Railway, owned 
by the city of London, Ont. 

Mr. Warren H. Snow, formerly treasurer of the Amer­
ican Public Utilities Company, Grand Rapids, Mich., has 
been admitted to pa rtn ership in the firm of Howe, Corrigan 
& Co mpany, Grand Rapids , Mich., which will hereafter be 
known as How e, Snow, Corrigan & Bertele s. 

Mr. J. H. Libbey, of th e electrical eng ine ering department 
of the Sto ne & \ Vebster Engineering Co rp oration, Boston, 
Mass. , ha s joined the staff of th e Bay State Street Railway, 
Boston, Mass. Mr. Libb ey will be a ss istant to Mr. George 
\ V. Palmer , Jr., the elec tri cal eng ineer of th e company. 

Mr. Samuel Riddle, sup erintend ent of tran spo rtation for 
the L ouisville (Ky.) Railway, wa s the subj ect of a compli­
me nta ry sketch in a r ecent issue of S par/ls, published by the 
Louisvill e R o ta ry Club. The club is comp osed o f one rep­
resenta tive of each line of business in Loui svill e, Ky. Mr. 
Riddl e r eprese nt s th e trac tion inter ests in the club. 

Mr. Leighton Calkins has resig ned as secretary, gen eral 
couns el and direc t or of the Mah onin g & Shenango Railway 
& Light Company, Y oungs town, Ohio, effective on Jan. l, 

1914, a nd l\fr. William M . Colem an has b een el ect ed as his 
successo r. Mr. Calkins reta in s his conn ec ti o n with the com ­
pany under s pecial reta in er. The Mah oning & Shenango 
Railway & Lig ht Compa ny is the principal subsidiary of the 
R epublic Railway & Lig ht Company, New Y ork, N . Y. 

Mr. J. B. Foraker, Jr., wh o has bee n vice-president of the 
Cincinnati (Ohio ) Traction Company since 19or. has re ­
s ign ed and m oved his res iden ce to Mo ntana, where he is 
la rgely interest ed in mining enterprise s. Mr. \i\Talter A . 
Dra per, the sec r etary of the company, has been elected to 
succeed Mr. F oraker. l\Ir. D a na Stevens is vice-pres ident of 
the company as well, and will co ntinu e as such, Mr. Drape r 
m er ely succeedin g M r. Foraker , and also ret a inin g hi s posi­
ti on as se creta ry. 

Mr. E. B. Neiswanger, sup erintend ent of construction of 
the T exas P ow er & Lig ht Co mpany. Dall as , T ex., has be en 
app ointed construction en g in ee r of th e company in charg e 
o f a ll con struction t o suc cee d Mr. G. E. M offat , chief en­
g ineer, who has a cc epted a s imilar p osition with the Phoe­
nix Constructi on Co mp any. F o r t en y ears prior to enter­
in g the se rv ice of the Texas P ow er & Lig ht Company in 
J anuary. 1913, a s sup erintend en t o f con struction . :'.\fr. N eis­
w anger was eng age d in pl ant in stalla tion a nd e ffici ency 
work with mining and millin g inte res t s in Colo ra do and 
w ith beet-sug ar and irri gatio n proj ec t s in K an sas. 

Mr. Walter A. Draper, secret ary of the Cincinnati (Ohio) 
Trac tion Co mpany and vice-pres ident of the Ohio E lec tric 
R ail way, h a s in additi on bee n elected vi ce-pres ident of the 
Cincinn a ti Tra ction Company to succeed Mr. J . B. F o raker, 
Jr. Mr. Draper began his ca ree r a s a reporter, cove ring 
th e finan cial and busin ess di s tricts in C incinnati. H e left 
new spaper w ork to becom e secreta ry o f the Zoolog ical 
Garden s, in which capacity h e came in close contact with 
Mr. \V . K esl ey Sch oepf a nd o ther o ffici als o f the Cincinnati 
Traction Co mpany. Some half dozen y ea r s ago Mr. Draper 
w as el ected secretary of that corporati on . H e ha s been 
h onor ed by election as pres id ent of the Cincinnati Chamber 
of Commerce. It is und er stoo d that Mr. Drape r will also 
be ele cted t o suc ceed Mr. Fo rak er as vic e-president of 
both the Ohio Traction Company and the Cincinnati Car 
Co mpany. 

Mr. W. L. Davis has rece ntly been el ect ed assi stant sec­
re tary and a ssistant trea surer of Texas P ower & Light 
Company, Dallas, T ex ., and affiliated companies, including 
the Paris Transit Company, to succeed Mr. E. E. Reber, 
r esigned. Mr. Davis entered railway service in 1906 with 
the Indiana, Columbus & Eastern Traction Company, later 
merg ed into the Ohio Electric Railway. After holding va­
ri ous po sitions in the accounting department of this com­
pany, he wa s appointed statistician in 1909. In August, 

1912, he accepted the pos1t10n of traveling auditor of the 
Texas Power & Light Company, of which, with its affiliated 
companies, he now becomes assistant secretary and as­
sistant treasurer. 

Mr. Philip Dawson, consulting engineer of the London, 
Brighton & South Coast Railway, London, Eng., who had 
been in this country for about two months, sailed for 
England on Dec. 1 I. While here Mr. Dawson visited all 
of the prominent examples of steam railroad electrification 
in the country, including those on the Pacific Coast. Be­
fore leaving he said that he had been much impressed with 
the extent of the electrified systems here, their great in­
terest from an engineering standpoint and the kindly hos­
pitality with which he was everywhere received. The of­
ficials of the roads visited were most sympathetic and 
courteous and of great assistance through the manner in 
which they allowed him to examine their records and thus 
obtain a correct idea of their technical and operating re­
sults. 

Mr. V. W. Berry, formerly superintendent of the Galves­
to n-Houston Electric Railway, has been appointed general 
superintendent of the Northern Texas Traction Company 
and the Fort \Vorth Southern Traction Company, Fort 
Worth, Tex. On his departure from Houston Mr. Berry 
was presented with a handsome diamond stud by the shop 
employees of the Galveston-Houston Electric Railway, the 
Galveston Electric Company and the Houston Electric 
Company. His co-workers in the general offices at Houston 
gave him a mahogany "chifforobe." Mr. Berry has had 
eighteen years' experience in handling city and interurban 
railways. Before he was appointed superintendent of the 
Galveston-Housto n Electric Railway in 1911 Mr. Berry was 
master mechanic of the Houston (Tex.) Electric Company. 
H e was al so district master mechanic for all the Stone & 
Webster properties in Texas. 

Mr. C. M. Paxton has resigned from the American Rail­
ways, Philadelphia, Pa., effective on Jan. 1, with the inter.­
tion of retiring from electric railway work. Mr. Paxton 

began his career in 1895 as 
a call boy. He served in 
variou s capacities on steam 
railways until January; 
1904, when he became audi­
tor of the Dayton & Troy 
Electric Railway, Dayton, 
Ohio. After a year as au­
ditor he was made secretary 
of the company and traffic 
manager. Two years later 
he was made general man­
ager, retaining that position 
for fi ve years. He resigned 
from the Dayton & Troy 
Electric Railway to become 
connected with the Ameri­
can Railways as assistant to 

C. M. Paxton Mr. H. J. Crowley, general 
manager. Mr. Paxton was 

an early exponent of limited service on electric railways, 
of the adoption of s tandard s team road rules and practices 
a nd of e lectric railways doing freight business at steam 
freight ra t es. He was a charter member of the Ohio 
E lectric Railway Association, which was succeeded by the 
Ce ntral Electric Railway Association. 

Mr. Robert M. Searle, whose election as vice-president or 
the New York State Railways in charge of public relations 
was noted in the EL ECTRIC RAILWAY JO URNAL of Dec. 13, 
19 13, was born on March 3, 1869, at Peekskill, N. Y. Hr 
rece ived a common-school education in the public schoob 
of the city o f New York and in 1884 began in the light­
ing business as office boy with Mr. Thomas A. Edison. 
Mr. Searle acquired his engineering knowledge by night 
study, and he has had twenty-six years of experience in 
the lighting business in all of its varied branches-from 
office boy to vice-president. He was in 1907 the recipient of 
the honor medal awarded by the English Institute of Gas 
Engineers. Mr. Searle is vice-president and a director of 
the Rochester Railway & Light Company, a director of the 
New York State Railways, and early in 1913 was elected 
to the presidency of the Rochester Chamber of Commerce. 



,l 

DECEMBER 20, 1913.] ELECTRIC RAILWAY JOURNAL 1311 

Mr. John B . Gorman, superintendent of divisions 1 and 
2 of the Worcester (M ass.) Consolidated Street Railway, 
was the subject of an illustrated biographical ske tch whieh 
appeared in the Worce ster Telegram recently. Mr. Gor­
man is rounding out twenty-five years of service in street 
railway work, and the Telegram t ook occasion to point out 
the qualifications which have made fo r hi s advanceme nt and 
end eared Mr. Gorman to the public and the men who are 
under 'him. Mr. Gorman began his street railway eareer in 
Attleboro, Mass. In 1890 h e beeame connected with the 
Leicester & Spencer Street Railway as ass istant superin­
tendent. After being instrumental in building up the road, 
a posi tion as superintendent of the Worcester & Mi llbury 
Railway was offered to him . Two years later he took 
cha rge of the Leicester & . Spencer a nd the Worcester & 
Millbury roads. In 1895 th e B lackston e Vall ey line eame 
under his sup ervis ion, it having been added to the Millbury 
line. When the Worcester Co n solidated Street Railway 
took over the lines mentioned in 1900 Mr. Go rman became 
superint endent of transportation for the Worcester Co nso l­
idated Company. Mr. Gorman now has jurisdiction over 
all of the lines in 'vVorcester proper, and the Bramanvill e & 
Jefferson, the Grafton, Westboro & M a rlboro, the Worcester 
& Marlboro and the Speneer lin es. In addit ion to this, he 
has charge of the Fitchburg & Leominster , the Southbridge 
& Springfield, the Boston & Worces t er and the Blackstone 
Valley lines w ithin the city limit s. He also has charge of 
the oper at ion of th e tro lley fr eight cars. 

OBITUARY 
Daniel M. Barton, ge neral purchasing , agent of the Gen­

eral Electric Company, died at his home in Schenectady o n 
Dec. 5. Mr. Barton was born in Moriah, N. Y., in 18-43. H e 
beeame a dry goods m er chant in Meriden, Co nn., fo llowing 
w hich he removed to Lynn, Mass. In 1886 M r. Barton en­
tered the employ of the Thomson-Houston E l!'ctric Com­
pany and became its first production manager.. In 1893 he 
became assistant purchasing agent of the Gen eral Electr ic 
Co mpany, whieh 'had been fo rmed the previous yt:ar. With 
the removal of the departm ent t o Schenectady in 189-4 Mr. 
Barton was appointed purchasing agent, this title being 
e hanged t o general purchasing agent som e years later. 

E. Lowndes Rhett, ,vho s ince December, 1912, had been 
seco nd vice-pres ident and a directo r of th e Federal Uti lities, 
Inc. , New York, N. Y., is dead. Mr. Rhett entered the 
banking house of Brown Brothers & Company in April , 
1891, as a clerk and r emained with that firm for more than 
ten years, latt erly as manager of the s tock and bond depart­
ment. He then engaged in th e bond bus in ess w ith hi s 
brother, after which h e e ntered the Stock Excha nge firm of 
Dominick & Williams, where he remained for about three 
year s. Mr. R h ett th en became manage r of t he New York 
office of E. H. Rollin s & Son s, and late r was elected v ice­
p resident and a directer of the Smith -Tevis-Hanford Com ­
pany. 

Mr. Frederick W. Cook, president of the Evansville Sub­
urban & Newburg h Railway, Evan sville, Ind .. died after a few 
days' illness on Dec. 1 I, 1913. Mr. Cook was o ne of th e orig i­
nal st ockh o lders of the company, h av in g bec cm e int er es t ed 
in Februar y, 1888. He was e lected a director on A pril 16. 
1889, and on Sept. 9 of the same year was elec t ed president, 
which posit ion h e held co ntinuous ly until hi s death. Mr. 
Cook was born in Washington, D. C., on Fe b. l, 1832, 
a nd m oved to Eva n svi ll e with his fam ily at the age of 
fo ur years. He was ide nti fie d with sever a l la rge industrie s 
and was con side red to be Eva nsvi lle' s fo remost eiti ze n. 
He was pres ident of the F . W. Cook Brewing Comp any 
a nd the Cook Rea lty Company a nd a director in the Citi­
zen s' Natio na l Ba nk. He was a lso a large stockho ld er in a 
number o f steam railroads and was the principa l owner of 
the Eva nsvi ll e S uburban & N ewbt1rg h Ra ilway. 

In the Comm on !'leas Cou rt Judge Rathmell, on Dec. 9, 
sustai ned the conte ntion of the sto ckholders of the Colum ­
bus L igh t, Heat & Power Co mpa ny w ho o pp ose co n solida­
tio n with the o th er pu blic u tility co mpa ni es in one nf five 
po ints set forth in their ame nded pe titi o n. This po int 
question s the authori ty of the Public Uti li ties Co mmi ssio n 
to gra nt authori ty for the con so lid at ion of all the pnhlie 
utilities eompa nics und er the name of t he Co lu mhus Rail ­
way, Power & Light Com pany. 

Construction News 
Co nstruc tion News Notes a re classified under each head­

ing a lph abetica lly by States. 
An asterisk (*) indicate s a projeet not previou sly re­

ported. 
RECENT INCORPORATIONS 

*Barclay & Riverton Railroad, Barclay, 111.-Incorporated 
in Illinoi s to build an elec tric r a ilway from the Barclay 
Coal Company 's mine east of Barclay to a connectio n with 
the Illinois Traction System eas t of R iver ton. Cap ital 
stock, $ rn,ooo. 

*Tazewell County Traetion Company, Pekin, 111.-Incor­
porated in Illino is to build a n elec tric rai lway from East 
Peoria south through Pekin to the south bou ndary lin e of 
th e county and from the Illinois River east t o the county 
line. Capital stock, $2,500. Incorporators: John E. Melick, 
Springfield ; A. C. Sprague, No rmal ; W. E llio t , Chicago; C. 
C. M elick and J. Y. M elick, Hampton, N. Y. 

*Interurban Railroad, New Orleans, La.-App lica tion for 
a ch a rter has bee n made by thi s company t o build a 20-mile 
electric line between New Orleans a nd Kenn er. Capital 
stock, $1,000,000. Directors: H. Generes Dufour, T. Gar­
land Tins ley, Charles Janvi er , Crawford H. E llis, Stonewall 
Jackson a nd W. C. Dufour. 

*Morgantown & Fairmont Railway, Morgantown, W. Va. 
-Chartered in 'vV est Virginia t o build a n e lec tric ra ilway 
from Morgantown t o Fairmont. Capi tal stock, $25,000. In­
co rp orators: William E. Glasscock, S. Fuller Glasscock, 
W illiam H. Brank, S imon L. Wildman, John L. Hatfield, 
Edward G. Douley, R. E. A rnett and Henry E. Brook over. 

*Gauley & Greenbrier Railroad, Sutton, W. Va.-Char­
tered in West Virginia to build an electr ic or st eam railway 
from a point n ear the mouth of the Cherry River to Ronce­
verte, 40 miles . Capital stock, $50,000. Incorporators: W 
E. Haym ond , Frederick L. Fox, Lee Raider, E. L. Bland 
and C. C. Hines, a ll of Sutton. 

FRANCHISES 

Birmingham, Ala.-The Birming ham Railway, Light & 
Power Company ha s asked th e Council for a franchise on 
Avenue F, in Birming ham. 

Dixon, Cal.-The Sacramento Valley West Side E lectric 
Ra ilway h as asked the Council fo r a franehise in Dixon. 
T hi s 160-mile rail way wi ll ex t end through the west side of 
the Sacramento Valley. C. L . Donohoe, Willows, presi­
dent. [E. R. J., Nov. 29. '13. ] 

Dixon, Cal.-T h e No rthern Electric Rai lway, Chico, has 
ask ed th e Council fo r a franchise in Dixon. 

Marion, 111.-The St. Lou is & Southern Illinois Railway 
has r ece ived a franchi se from the Council in Marion. 

Crawfordsville, Ind.-The Terre Haute, Indianapoli s & 
Eas t ern Traction Co mpany h as received a n ew franchise 
from t he Council in Crawfordsville. 

Boston, Mass.-The Boston & Eastern Railroad has asked 
the Coun cil fo r a n exte n sion of time required for fi ling its 
penal bo nds fo r the co nstruction of its tu nn el and openin g 
of its line between Pos t Office Square a nd Beve rl y, with 
branch lines to Peabody, East Boston, Ch elsea, Revere, 
Saug us, Lynn, Salem, Beve rl y and Peabody. [E. R. J. , 
Feb. 15. '13.] 

Holyoke, Mass.- The Holyoke Street Rai lway has re­
ce ived a fr a nchi se from the Coun ci l for track entrances to 
its proposed new carh o u ses from Br idge Street in Ho lyoke. 

Lynn, Mass.-T he Bay S tate Street Rai lway has asked 
the Coun cil for a franchise for a 11 exte nsio n from Lynn to 
Lynnfie ld . 

East St. Louis, Mo.-Louis C. Ilaynes. repre senting the 
Eas t St. Louis Rai lway, has asked the Counci l for a fran­
c hi se o n Main Street and o n Broadway in East St. Louis. 

Kingston, Mo.-H. L. Gi lbert a nd David Mi ll er, Kan sas 
City, have received a fra nch ise in Ki ngsto n. T hey have 
also received a fran chise in Hamilton. T hi s is part of a 
plan to li11il d a 9-mil e eleetric railway between Hamilto n 
a nd Kingston. f E. R. ]. , Nov. 29. 'r3. l 

New York, N . Y.-Th e N ew York, Westchester & lfo s ton 
l{ail way has received perm iss ion from t he Publi c Service 
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Commission, Second District, to abandon the proposed 
Throg's Neck route, which was proposed to extend from a 
po int of connection with the compa ny's main line near East 
180th Street, New York, to Throg's N eek. 

Rome, N. Y.-The New York State Railways, Rochester, 
has r eceived the approval of the P ublic Service Commis­
sion to extend and double-track some of its lines in A lbany. 

*Elizabeth City, N. C.-J. K. Wilson, C. W. Stevens and 
N. S. Leary, E li zabeth City, have asked the Council for a 
fra nchise for an electric railway through E lizabeth City. 

East Cleveland, Ohio.-Th e Cleveland Railway ha s asked 
the Council for a franchise from Superior Avenue and Eu­
cl id Avenue to the northwesterly limits of East Cleveland. 

Fremont, Ohio.-The Lake Shore E lectric Railway has 
rece ived from the Council an extension of eleven years to 
its franchi se in Fremon t in r eturn fo r an agreement to lay 
double tracks and operate at a reduced fare, together with 
the payment of $6,500 back paving assessments. It is said 
that a referendum vote may be demanded. 

Toledo, Ohio.-T he To ledo Traction, Light & Power 
Company ha s received a franchise from the Council on 
Buckeye Street, between Michigan Street and Ontario 
Street, in Toledo. 

Barrie, Ont.-At a special meeting of the Town Council 
a provisional agreement with the Toronto, Barrie & Orillia 
Elect ric Railway was adopted, and a by-law prepared for 
submission t o the qualified ratepayer s on J a n. 5. Th e com­
pany gets a twenty-five-year franchis e and a fixed assess­
ment of $15,000 for general taxation. 

Hillsboro, Ore.-The Portland, Eugene & Eastern Rail­
way has received a two month s' extension of time on its 
franchise from the Council in Hillsboro in which to com­
plete its line in H illsboro. 

Centralia, Wash.-T he Lewis County Commissioners re­
cently g ranted two franchises to the Washington-Oregon 
Co rporation to operate elect ric lines along county roads. 
One of the lines will leave the present line of the company 
one mile south of Centralia and extend west, connecting 
wi th a line down Washington Avenue, for which a franchise 
is bei ng sought from the ci ty. The other line will leave the 
present line at the same point a nd run north on Grand 
Avenue, conn ect ing with a proposed line up Gold Street, 
fo r which a franchise is bein g sought by t he company in 
Centralia. 

Wenatchee, Wash.-Hyman Harris, Wenatch ee, has re­
ceived a fifty-yea r franchise from the Chelan County Com­
missioners to build a 35-mile electric railway from Malaga 
to Leavenworth on the condition that the line be completed 
and in operation within five years' time. Mr. Harris has 
asked the City Council for a franchis e in Wenatchee. f E. 
R. J., Nov. r , '13.] 

TRACK AND ROADWAY 
Gadsden, Bellevue & Lookout Mountain Railway, Gads­

den, Ala.-A n extension from Sixth Street to Randall 
Street in Gadsden will soon be built by this company. 

*Ferndale, Cal.-Plans are being considered to build an 
electric line from Ferndale to Fernbridge to connect with 
the No rthwestern Pac ific Railroad at Fernb ridge. W. B. 
Alford a nd G. M. Brice, Ferndale, a re interested. 

Fresno (Cal.) Traction Company.-Plans are being made 
by this company to double-track its lin e on Tulare Avenue 
from Angus Street to First Street in Fresno. The com­
pany intends to extend its present A rling ton Heights line 
through Arlington Heights, and possibly even farther in 
the near future. 

Pacific Electric Railway, Los Angeles, Cal.-Tracklaying 
on the San Bernardino-Los A ngeles trunk line of this com­
pany has reached Etiwanda. The company has placed in 
operation its Riverside-San Bernardino branch. 

San Rafael & San Anselmo Valley Railway, San Rafael, 
Cal.-This company has received a certificate of public 
convenience and necessity to construct and operate an elec­
tr ic rai lway between San Rafael and San Anselmo, under 
certain franchises transferred to applicant by S. J. Norton. 
The company has been authorized to issue its capital stock 
of the par value of $55,000 and its bonds of the face value 
of $45,000, both stock and bonds to be sold at par, proceeds 

to be use d for construction purposes, only after a stated 
amount ha s been subscribed and paiµ in. The commission 
has made a supplemental o rder permitting applicant to be­
g in the construction work. E . S. Rake, San Rafael, presi­
dent. [E. R. J., Nov. 29, '13.] 

Honolulu Rapid Transit & Land Company, Honolulu, 
Hawaii.-During 1914 this company will award contracts to 
build 6 miles of new track in Honolulu. 

Hagerman Valley & Twin Falls · Traction Company, 
Boise, Idaho.-This company has awarded the contract to 
the C. R. B. Welty Company, Oklahoma City, to build the 
first section of its line between Tuttle and Hagerman. 
H. A. Stout, president. [E. R. J., Dec. 13, '13.] 

Idaho Falls (Idaho) Electric Railway.-This company has 
petitioned the Public Utilities Commission for a certificate 
of public convenience a nd necessity for the company to 
build 34 miles of interurban lines out of Idaho Falls in two 
distinct directions in the vicinity of Idaho Falls. James L. 
Milner, Idaho Falls, president. [E. R. J ., Dec. 6, '13.] 

New Orleans-Kenner Electric Railway, New Orleans, La. 
-This company has submitted two proposed routes to 
Mayor Behrman for consideration at a meeting when the 
Commission Council and the police jury of Jefferson parish 
will finally consider the interurban electric line in Jefferson 
parish and in New Orleans with the view of completing 
the franchise ordinance to be adopted at an early session 
of the Council. 

Iron River, Stambaugh & Crystal Falls Street Railway, 
Iron River, Mich.-Construction on this 30-mile line to 
connect Iron River, Stambaugh, Crystal Falls, Spring Val­
ley, Amasa and intermediate mining locations was 
begun in September and two sections of the railway 
have already been completed-one on Carnegie Avenue, 
Iron River, and the other between the towns of Stam­
baugh and Iron River. The company expects to have its 
Stambaugh-Spring Valley line completed and in operation 
in June, 1914, this being one of the four lines contem­
plated, all to radiate from Iron River, to connect with vari­
ous mining locations. Surveys have been completed be­
tween Iron River, Stambaugh and Crystal Falls, including 
local lines, for a distance of 20 miles. The type of over­
head construction will be ordinary trolley suspension, part 
steel and part cedar poles-part bracket and part cross 
span suspension. All material for track and overhead con­
struction and equipment needed for r2 to 15 miles of track 
w ill soon be purchased. Hydroelectric power will' be pur­
chased for the present, and will be furnished by the Penin­
sula Power Company, Iron Mountain. F. D. Sullivan, 1023 
Seventh Avenue, West, Ashland, president. C. A. Hutchin­
son, Ashl and, chief engineer. [ E. R. J., Oct. II, '13.] 

Nebraska Transportation Company, Omaha, Neb.-This 
company, formed to build an interurban line from Sioux 
City to N iobrara and other points in northeastern N e­
braska, revived the project at a recent meeting at Lincoln, 
Neb. The compa ny r ecently applied for an issue of $r3,­
ooo,ooo in stocks and bonds. It now wants $200,000 for 
immediate work. [E. R. J., June 28, '13.] 

Brooklyn, N. Y.-The Public Service Commission has 
procured enough consents of property owners to legalize 
t he F latbush Avenue-St . Felix Street-Fulton Street route in 
Brooklyn. This is the route which connects the Fourth 
Avenue subway through St. Felix Street and Flatbush Ave­
nue with the Brighton Beach line of the Brooklyn Rapid 
Transit system at Malbone Street. 

International Railway, Buffalo, N. Y.-The Buffalo, Lock­
po rt and Olcott division of this company's line has placed 
in operation the double track on the section of the line 
between Lockport and Hinman, 3 miles, and from Pendle­
ton to Dempsey's Crossing, another 3-mile section. 

Hornell (N. Y.) Traction Company.-This company has 
completed the extension of its north Hornell line, and will 
place it in operation by the early part of January, 1914. 

Independence, Caney & Oklahoma Railway, Bartlesville, 
Okla.-Plans are being considered by this company to build 
an electric railway betwe.en Caney, Havana, Wayside and 
Independence, Kan., and Bartlesville, Oki.a. Land owners 
along the proposed route have donated one-fourth of the 
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r ight-o f- way between Caney a nd I ndependen ce. [ E. R. J ., 
Dec. 13, ' 13.] 

· Hamilton (Ont.) & Mountain Park Railway.-An order 
was issued on D ec. IO by D. M. McIntyre, chairman o f the 
O ntario Railway and Munic[pal Board, under the terms of 
which this company is ordered to prepare and submit for 
the approval of the board eng in eers pla ns a nd sp ecifica tions 
for the reconstructio n of the inclined railway at Went­
worth Street, in Hamilton. [E. R. J., Feb. 15, '13.] 

*Sarnia, Ont._:_A new railway through P etrolia to Co­
runna with radials to Courtright, Bridgen, A rkona and 
Sarnia is now being projected by Lo ndo n and Petrolia capi­
talists, in conjunction with the Mercha nts' Mutual line and 
other lake package transportation companies. Rights-of­
way have bee n secured in Moor e T ownship. H ydro-elec tric 
power will be used, and it is expected that the amount of 
freight handled will more than compensate the provincial 
government for operation and equipment. 

Southern Oregon Traction Company, Medford, Ore.­
This company has completed 1 mile of track in Medfo rd 
a nd plans to build 3 miles of new track within the next six 
months. It will purchase power from the California-Ore­
gon Power Company, Medford. This r a ilway will ulti­
mately connect Medford, Si skiyou Heights, P hoenix, Tal­
ent, Ashland and Central P o in t. S. M. Bulli s, Medford, 
president. [E. R. J ., June 14, '13.] 

Oregon Short Line Railway, Portland, Ore.-Plans and 
r ight-of-way for the new So-mile belt line which thi s com­
pany plans to build between Idaho Falls and St. Anthony 
have been completed. W ork will be begun a s soon as the 
weather permits. 

Ephrata & Lebanon Street Railway, Lebanon, Pa.-Grad­
ing has nearly been completed and construction will be 
begun in the spring on this company's line between Hope­
land and Kleinfeltersville. 

Dakota Eastern Railroad, Pierre, S. D.-Surveys are un­
der way and construction will be begun in th e spring by this 
company on its 47-mile line from Wallace to a point on 
Clear Lake. H . F. Hart, Webste r, S. D., general manager. 

Maryville-Knoxville Interurban Railway, Knoxville, 
Tenn.-Preliminary arrangements have been completed ancl 
construction will be begun in the spring by this company 
on its 14-mile line fro m Maryville to Knoxville, via Rock­
fo rd, Little River and Ves ta l. K nox Burge r, Ma ryville , 
secretary. [E . R. J ., Aug. 2, '13.] 

Cumberland Valley Interurban Railway, Nashville, Tenn. 
- Surveys have been completed by this company on its line 
through Alexandria, a nd th ey ar e n ow under way between 
Alexandria and Liber ty. T his company will build an 80-
m ile lin e to connect Nash vi lle and Sparta, v ia Gree nva le , 
Auburn, L iberty and Alexandria. J. H. Cartwright, 410 
U nion Bank Building, Nashville, p resident. [E. R. J., 
Sept. 27, ' 13.] 

Nashville (Tenn.) Traction Company.-Bid s a re be ing 
asked by this company for the co nstruction of its p rojected 
lines in N ashville. W alter 0. Parmer, Nas hvi lle , p resident. 
[ E. R. J., N ov. 15, '13.] 

Shelbyville, Petersburg & Decatur Railroad, Shelbyville, 
Tenn.-Surveys are being made to build thi s 75-mile electr ic 
lin e between Shelbyville, Te nn., and D ecatur a nd Ath ens, 
Ala. Am ong tho se interested in the project a re J. F. Boyd, 
H. H. Ne lso n, W. G. Evans a nd T. G. Cu nningham, a ll of 
Shelbyville. 

Jefferson County Traction Company, Beaumont, Tex.­
T hi s company plans to p lace its line betwee n Beaumon t and 
Por t Arthur in operation during th is month. [ E. R. J., 
Sept. 13, '13. ] 

Dallas (Tex.) Consolidated E lectric Railway.-This com­
pany plans to double-track several of its lines in Dallas. 

El Paso (Tex.) Electric Railway.- Work has bee n begun 
by this company on its new line from Arizona Street north 
to Hague Street and cast on H ag-uc Street to Kansas Street 
in El Paso. 

*Fort W orth, Tex.-Busin ess m en of Fort W orth and 
Denton have pledged $500,000 for the construction of a 
32-mile electric railway between the two ci ties. Application 
for a charter will soon be made. William Capps is one of 
the promoters. 

Fort Worth & Denton I nterurban Railway, Fort Worth, 
Tex.-T his company 

1

is r epo rted to have been organized and 
will soon apply fo r a char ter to buil d a 35-mile electric rail­
way to connec t Fo r t Worth and Denton. Capital stock, 
$500,000. D irec tor s, E. E. Baldridge, S. Davidson, W . C. 
Stripling, B. J . T illar, N. Harding, George T . Reynolds, W. 
E. Conn ell, Marion Sansom, J ohn P . King and Benjamin 0 . 
Smith, a ll of Fort Worth ; J. H. Paine, B. H. Davenport and 
J . R. Chris ta l, a ll of De11ton, Tex. 

Morgantown & Fairmont Railway, Morgantown, W . Va. 
- This company, th e incorpora tion of which is reported 
elsewhere in thi s issue, has completed sur veys and located 
the route fo r its p rop osed line between Morgantown and 
F airmont. This is supposed to be par t of a plan to build a 
31-mile line between Weston, W. Va., and P ittsburgh, Pa. 
William E . Glasscock is interested. 

Beloit, Delavan & Clinton Railway, Beloit, Wis.- Righ t­
of-way is being secured by th is company fo r its 22-mile line 
between Beloit and D elavan. Charl es F. Lath ers, Beloit, is 
interested. [E. R. J., May 31, '13.] 

Maqitowoc & Northern Traction Company, Manitowoc, 
Wis.-Plans ar e bein g contemplated by thi s company to 
build an ext ension from T wo R ivers to Mish icot, and also 
a co nnecting lin e fr om Sturgeon Bay to Mishicot. 

Wisconsin Electric Railway, Oshkosh, Wis.-This com­
pany has secured options o n a right-of-way along Lake 
Winnebago fo r an exten sio n from Oshkosh to Neenah a nd 
Menasha. W ork will be begun in th e sp rin g on this branch. 

SHOPS AND BUILDINGS 

Pacific Electric Railway, Los Angeles, Cal.-Thi s com­
pany's carhouse No. 2 was dam aged by fi re on Dec. 10 to the 
ext ent of about $25,000. 

Terre Haute, Indianapolis & Eastern Traction Company, 
Indianapolis, Ind.-This company has purchased th e old 
Y. M. C. A. Building a t Crawfordsvill e a t a cost of $18,000, 
and will procee d to rem odel the st ructure for use as a te r­
minal station. 

Kentucky Traction & Terminal Company, Lexington, 
Ky.-This company has moved it s offices fro m the F irst & 
City National Bank Building t o the bui ldin g recen tly occu­
pied by H ughes & Compa ny o n W est Main Stree t , in Lex­
ingt on. T he Hug hes Building has been en t ire ly remode led 
to accommodate th e nee ds of th e t raction company. T he 
fi rst fl oo r w ill be used as a waitin g room, the seco nd floor 
fo r a res t room for the employees, and the t hird floor for 
the general offices of the company. 

Bay State Street Railway, Boston, Mass.- This com­
pany has completed it s n ew carhouse on Middlesex Street, 
in Lowell. T he structu r e is o ne stor y in heigh t, 145 ft. x: 
280 ft. , and conta in s ten tracks a nd can accommodate about 
eighty cars. 

Ottawa (Ont.) Electric Railway.-Plans are being made 
by thi s company for a new bo il er and engine hou se on 
Middle St reet, in Ottawa. 

Niagara, St. Catharines & T oronto Railway, St. Cath­
arines, Ont.- Plans are being prepared by this company to 
build a new passenger and freight station at N iagara-on­
th e-Lake. 

Lehigh Valley Transit Company, Allentown, Pa.-Plans 
a re bein g conside red by th is company to build new repair 
shops in Manchester in the near future . 

POW ER HOUSE S AND SUBSTATIONS 

Huntsville Railw ay, L ight & Power Company, Hunts­
ville, Ala.-This compa ny ha s insta lled additional eq uip­
me nt at its power plant in Hunt sville. 

Geary Street Municipal Railway, San Francisco, Cal.­
Sheppard & Warrack Co mpany, Seattle, has been awarded 
the contracl fo r the co nstructi on of a new sub station at 
Dex ter Aven ue a nd Aloha Street, in Sea ttl e. 

Toledo Rai lways & Light Company, Toledo, Ohio.-The 
addition to th e cent ra l generat ing station of t h is compa ny 
of 16,500-hp capa city was pla ce d in nperat io n 0 11 De c. 13. 

E astern Pennsylvania Railways, Pottsville, Pa.-Pla 11 s 
have been completed by this company to begin work in th e 
spring- o n the co nstrnction o f a new power hou se at Pal o 
Alto. 
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Manufactures and Supplies 
ROLLING STOCK 

Honolulu Rapid Transit & Land Company, Honolulu, 
Hawaii, expects t o purcha se fiftee n passe nger cars. 

Salt Lake & Utah Railroad, Salt Lake City, Utah, has 
ordered thr ee m o tor cars from the Hall S cott Motor Car 
Company. 

Ohio Electric Railway, Cincinnati, Ohio, has o rder ed five 
stee l passenge r s id e-e ntrance car s from th e Cincinnati Car 
Co mpany. 

Port Arthur & Fort William Electric Railway, Port Ar­
thur, Ont., exp ec t s t o purcha se at once thre e o r fo ur s ingle­
t ru ck cars, fu ll y equipped, Westinghouse equipment and 
Brill tru cks p refer r ed, cross sea ts, air-brake equipment, 
s to rm sash , Peter Smith heaters or electric heaters, and to 
be pain ted to suit t h e purchaser. 

Jamestown, Westfield & Northwestern Railway, James­
town, N. Y., fo rm erl y kn own as the Jam es town, Chautauqua 
& Lake E rie Rai lway, a s t eam road, w hich will be equipped 
in the ear ly sprin g· elec tric ally, expects t o purchase electric 
passe nge r ca rs, combinat ion passe nger and fre ig ht, combi­
nat io n pass enge r and express ca rs and e lec tric locom otives. 

British Columbia Electric Railway, Vancouver, B. C., has 
purcha sed three snow sw ee per s from the Ottawa Ca r Com­
pa ny fo r u se in Vancouver, V icto ria and New Westmin­
s t er, B. C. T he new swe epers, w hi ch are equipped with 
Ge neral E lec tri c m otor s of 50 hp, are spec ially arrange d 
fo r left -h a nd operation, t h e three cities named bein g t h e 
only ones in Can ada w h ere t hi s cust om prevails. 

Windsor, Essex & Lake Shore Rapid Railway, Kingville, 
Ont., has order ed two in terurban cars fr o m th e T ill sonburg 
E lectri c Ca r Company, Ltd. The fo llowing detail s are 
specified: 
Seating capac ity ......... 62 Roof ... . . m oni tor deck s tyle 
Le ng th over body ... ... 44 ft. Bo tto m frame .. ... composite 
Le ng th 0Yer bumpers ... 55 ft. T nt e ri o r fi ni sh ..... .. .. .. oak 
W id th O\·er a ll .... 9 ft. 1½ in. Heaters . ... . ...... .. . Smith 
T nterior trim . po li sh ed bronze Couplers .............. radial 

TRADE NOTES 
Wendell & MacDuffie Company, New York, N. Y., age nt 

for th e Consolida ted Ca r Fe nd er Co mpany, has r eceiv ed 
a n order to equip t he entire 100 cars of the J acksonvill e 
( Fla.) Traction Company w ith H - B li fegua rd s. 

J. G. White retu rn ed from abroad on Dec. IO after s ix 
m onth s' absenc e in E ng land and t he Contin ent . Much of 
hi s time was spe n t in Lo nd on at the home office of J. G. 
\ i\T hi te & Compa ny, Ltd., of which he is pr es ident. 

William J. Norton a nd Paul P. Bird have severed th eir 
connection with th e Co mmonw ea lth Edi so n Company, Chi­
cago, a nd will engage in pr ivate practice as consultin g en­
g in eer s, w ith special r efe ren ce to public se rvice properties, 
under the fi rm name of Norton & Bird. 

Hale & Kilburn Company, Philadelphia, :?a., has elec ted 
S. M. Vauclain , vice-pres iden t of the Baldwin Locomotive 
Works; S. M. Curwen, pres ident of T h e J. G. Brill Com ­
pany, and T h omas X ewhall. o f Edward B. Smith & Com­
pany, director s t o succeed YV. H . Marsha ll, R. B, Cave rly 
a nd F. H. Gre en e, resigned. 

Go~dschmidt Thermit Company, New York, N. Y., has 
issued a catalog descri bing and illust ratin g it s rail g rinders, 
de sig n ed for the purpose of finishing rail j o ints w elded by 
the t h ermi t pr ocess. Spec ia l g rinders are a lso made fo r 
co rrug ation o r j oint g rinding in subway or on elevated 
roads equipped with either a shoe or a trolley. 

Gold Car Heating & Lighting Company, New York, 
N. Y., has appointed F rank A. Purdy sales manager of its 
New York office. Mr. Purdy will also act as sales manager 
fo r the Canadian Gold Car Heating & Lighting Company. 
The W. 'vV. Butler Company, Ltd., Montreal, Que., will ac t 
as selling agents for the Canadian Gold Car Heating & 
Ligh ting Company. 

ADVERTISING LITERATURE 
Reagan Grate Bar Company, Philadelphia, Pa., has issued 

a fo lder describing its new improved grate and stoking de­
vice. 

Wallace Supply Company, New York, N. Y., has issued a 
catalog describing its hand-power bending tools, bar cut- · 
ters. shears and punches. 

W. S. Rockwell Company, New York, N. Y., has issued a 
catalog describing its various types of furnaces for anneal­
ing, m elting, hardening and other purposes. 

W. N. Matthews & Brother, St. Louis, Mo., have issued a 
fo lder illustrating th e appli cat ion, under various conditions, 
of the ir g uy anch ors for electric tran smission poles. 

Union Switch & Signal Company, Swissvale, Pa., has is­
sued a ca talog describing in deta il its T-2 d.c. and a.c. 
s ignals and a lso it s method of mechanism wiring and typi­
cal circuit a rrangement in connect ion with automatic block 
signaling . 

General Railway Signal Company, Rochester, N. Y., has 
issued a ca ta log de scribing th e G. R. S. selector system, 
which is equipped fo r primary battery or motor-generator 
co ntr o l and co mbines the features of ruggedness and sim­
plicity. Illustra tions show the selector with cover removed 
and with the cover locked in place. 

Alexander Milburn Company, Baltimore, Md., has issued a 
cat a log describing its acetylene lig hts. Its handlig hts of 
500 cp fo r ten hours are invaluable for electric railway 
emergency departments. The catalog also describes oxy­
acety len e welding a nd cutting plants for repairing broken 
machine parts, welding boilers, tubes, tanks, etc., reclaiming 
defective castings and cutting up steelwork. 

Perry, Coffin & Burr, Boston, Mass., have is sued a pam­
phlet setting forth the tax clauses fro m the trust deeds secur­
ing various electric ra ilway and o th er public utility bonds 
in w hich that company "is interes t ed. The book con tains a 
comp lete alphabetical b ond lis t, g ivin g the tax cl ause and 
o th er pertin ent data. Follow ing this li st is a compilation 
of bond issues with regard to clauses providing for income 
tax payment and a similar co mpilation for bond issues 
without any clause in regard to income tax payment. The 
last section of the book contains a list of bond issues ar­
ranged according to coupon dates. A ccordin g to a sta t e­
men.t accompanyin g the pamphlet , most of the corporations 
named in th e book a re obliga t ed by their mortgage cove­
nants to pay the normal 1 per cent federal income tax. 

NEW PUBLICATION 

American Railroad Economics. By A . M. Sakolski, P h. D. 
Ne w York, N. Y. : Macmillan Company. Size, S in. x 
7½ in. ~ 295 pages. Price, $1.25. 

Thi s pub licatio n is intended as a text book for in ves to rs 
a n d students. T he au th or is a staff lecturer in New York 
U niversity Sc hool of Accou nt s, Comme rc e and F inance. 
His purpose was to exam ine critically facts and figure s 
derived fr om ra ilroad reports an d oth er publications w ith 
a v iew to ass ist in the co rrec t judg m ent of railroad ac­
tivit ies and operat in g r esu lt s. The book is divided into 
twelve chapt ers and takes up in turn railroad rates, railroad 
sec urities, railroad systems of th e United States, economic s 
o f railroa d construct ion , physical factors in economic oper­
a tion, traffic stat istics, the Interstate Comm erce Commi s­
sion's system of railroad accounts, the incom e account, ne t 
income a nd its di st ribution, the ge neral balance sheet and 
ra il road capita lizat io n. A vas t amount of informa tio n is 
cro,vded into th e t wenty-seven pages devo ted to th e sub­
iect of ra ilroad securitie s. A particularly int eresting chap­
ter is th e one on the Interstate Commerce Commission 's 
system of railroa d accounts. The aims of the commis­
sion in pre scribing its sys t em of accounts are set forth. 
and th e author ha s pointed out wherein the system has 
failed in some of its purposes. The chapter on the general 
balance sheet is a particularly g ood one. When studying 
railroad financial progress the balance sheet as a rule is 
hurriedly passed over because it is less readily understood 
than the income account, but the author says that the gen­
eral balance sheet, when properly interpreted, furnishes a 
better indicatio n of financial status and of investment value 
than current earnings, which frequently are the result of 
temporary condition s. As part of this chapter, he has in­
cluded the condensed general balance sheet of the Erie Rail­
road as of June 30, 1912. 




