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Reinforced Concrete in the Sub-Station 
Althoug h the modern power plant has fo r some time past 

felt the influence of reinforced concrete construction to 

a degree that has resulted in the use of this material in 

many new installations, the sub-station has not so widely 
come to be regarded as a legitimate fi eld fo r such methods 

it expensive to er ect sub-s tations to-day out of brick and 

t imber, or even brick and steel. Concrete, properly su per­

vised, fill s the requirements admirably in a well-desig ned in­
stallation , and as t he cost of preparing fo rm s is a la rge 

perce ntage-perhaps 25 or 30- of the cost of using con­
crete, there is g reat advan tage in using the same fo rms 
repeatedly. There is a place for economy of first cost in 

railway sub-station building construction desig ned accord­
ing to repetitive standards of wall and fl oor arrangement. 

Variety of a rchi tecture is not greatly needed in the average 

sub-station bui lding located outside city limits. T he ab­

sence of fi re ri sk , g rea t speed of erectio n, and free dom 

fro m the ill effects of machinery vibrations co mmon to 
concrete block or concrete st eel sub-stations warrant their 

more exte nded co n sideration in the fie ld of elec tric ra ilway 
practice. 

The Development of the Organization 
One clause in a rece nt report of the New York Ra il road 

Commissioners direc ts attent ion to a subjec t which i,s often 

over looked in the creation of modern industrial enterprises. 

The large corporation, both manufac turing and t ransporta­

tion, is a development of the last few years, and has been 

made possible and even necessary by the present statu s of 

fi nanci a l, engineering and socia l conditions. But it is a 

question whether the sc ience of organi za t ion in the opera­

ti on and d irec ti on of th e affa irs of the vas t energ ies thus 

created has kept pace wi th the rapid work of the con­

structor. T his, then, is the problem of the manage r ; to 

avoid on the one hand the Scylla of the wasted energies and 

confu sion due to having too many in authority, and to 

escape, on the other hand, the Charybdi s not only of st agna­

tion but, at critica l t imes, o f that breakdown whi ch often 

comes from too greatly centra li zed authority. In other 

words, it is possible to have either an insu ffi cient amount of 

system, or else to create one which is too cumbersome and 

has too much backlash to meet the phys ical requirements of 

the m.odern large enterprise. From the standpoint of the 

chief clerk of th e red tape division the latter plan may be 
beautifu lly orde red and quite perfect, but as a practical 

matter of admini stration it is often most ineffective. 
The qu estion is of particular interest to readers of this 

paper as it vitally affects the efficiency of transportation 

companies in their work. Railroad enterprises are not only 
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the most important examples of the large business corpora­
tions of the modern age but a re those in which breakdowns, 
when they occur, most closely touch the general public and 
so become most conspicuous. Experience has shown that in 
them the more common error is that last mentioned. A n 
organization may perform satisfactory work under an orig­
inal set of conditions, but when the traffic increases and fast 
trains are being hurried over the tracks as rapidly as is in any 

way practicable, a long chain of intermediaries in the execu­
tion of orders often becomes a fateful burden. No one can 
guarantee effective work at all times in every department of 

a large company, but the best method of securing it, after 
careful selection of the operative, is a system which will 
bring the responsibility for action quickly to some one who 

has the ability to act promptly and who cannot shirk the 
responsibility for inaction. Moreover, the position of each 
link in the chain must be so definitely known as to prevent 

its being shoved out of sight in case of disaster. 
The fact is that modem transportation, especially in 

suburban service, has reached such a density tha t many of 
the methods in the past considered efficient in railway ad­
ministration have become altogether unsuited to the case. 
Incipient weakness may go from bad to worse in a few hours 

to an extent which, under less arduous conditions of traffic, 
would require days or weeks. Hence there must be extraor­
dinary alertness in following up the first symptom of trouble, 
and any lost motion in getting at it may be calamitous. 
It is consequently a g rave question in railway administration 

whether centralization of action has not been carried, as it 
may be in governments, to an extent that defeats its pur­

poses. If for example, it were necessary as a matter of 
business routine to notify a Minister of Public Ways in 
\Vashington, through half a dozen intermediaries, that there 
was a hole in the pavement of \Vall Street, and to receive 
from him formal authorization for the foreman of District 
916A to proceed with repairs at his convenience, how many 

honorable gentlemen might tumble into it during the in­
terim? It may prove necessary even to change radically the 
working scheme of railways in suburban service so that 
every section shall have absolute responsibility as regards its 
own condition subject only to a very general supervision 
and control. The effect upon the conditions discussed of 

the introduction of electric traction on steam railroads has 
and will be of considerable import, but it will be so mainly . 
on account of its being the accompaniment of a heavy i11-
crease in traffic which must inevitably grow greater year by 

year. One of the problems of the future, then, is to find 
for the large transportation systems now coming into be­

ing managers who are capable of administering the vast 
enterprises created by the genius of the modern engineer. 
Such persons would never have to worry about the ques­
tion of remuneration because a large company could afford 
to pay almost any salary to secure real ability in this direc­

tion. 

Business-Getting Methods on Interurban Lines 
Up to about three years ago the electric light companies 

throughout the country were inclined to take only that busi­
ness which came to them of its own accord and seemingly 
they made no effort to develop new business. But for some 

reason or other there has been a charige in the methods of 
these companies and they are now found most active in their 
efforts to get additional business. A lthough the new prac­
tice has been followed for only a few years, the r esults, as 
shown by increased load on the stations, have in many in­
stances exceeded the expectations of the most sanguine. 
Many electric railway managements pursue similar business 
getting policies and enjoy the resulting traffic. On the other 
hand, there are some who evidently seem to consider their 
duty to the stockholders and bondholders fulfilled when they 
take care of the passengers who get on the cars of their own 

accord and handle the freight that is brought to the stations. 
A wide-awake management can usually develop many 

schemes for increasing both freight and passenger traffic. 
Of course, advertising is' at the bottom of all of them. Some 
managements evidently underestimate the value of adver­
tising, otherwise they would not carry card racks full of 
other people's advertisements in their cars to the utter ex­
clusion of notice regarding the railway system. Probably 
the most important feature to which an interurban road 
should give publicity is its time table. Even if the cars 
leave terminals on the hour and every one in the city knows 
it, time cards should be issued, for there are many strangers, 

traveling men and people from the neighboring farming 
country who are not so familiar with the schedule and who 
may learn of the existence of the interurban line or may be 
induced to patronize it by seeing a stray time card in a 
newspaper or posted in a hotel lobby or other public place. 
The fare from a few extra passengers is practically all 
profit, consequently it takes but a few such fares to pay for 

considerable advertising. The desirability for this action is 
so self evident that it seems hardly necessary to refer to it 
except that personal observation shows it to be frequently 
neglected. Where one has a choice of starting for a steam 
train which he knows will leave at a designated time or of 
waiting perhaps 30 minutes or three-quarters of an hour 

for an electric car, he will usually adopt the former plan. 
Many interurban companies have also created traffic by 

getting out booklets containing picturesque views along the 
right-of-way and within walking distance from stations. 

Often these circulars weave an atmosphere of romance about 
many of the most picturesque points along the line by con­

necting them with accounts of historic or prehistoric days. 
Such opportunity can nearly always be found, even in the 
most modern a nd prosaic neighborhood, by a little study, 
coupled if necessary with faith in legendary lore, and un­
doubtedly can be made a legitimate cause for the collection 

of many additional fares. 
There are various ways in which the freight traffic may 

be increased. When an interurban system finds freight can 
be hauled at a profit, every effort ought to be made to cap­
ture every shipment which can be handled. Energies should 
then be directed to the development of additional busi­
ness. While steam roads are congested with freight and 
are slow in delivering freight, managements of electric 
railways can frequently prove to shippers and dealers that 
the electric line is in condition to make quicker deliveries. 
Where the electric road crosses many steam roads, dealers 
in the small towns along the electric line may be induced to 
direct shippers to route all shipments via the electric line. 
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One interurban road we recall, induced shippers to send 
goods in car load lots to one of the electric line terminals 
instead of in smaller lots to the merchants along the electric 
line. The latter then distributed the goods to the consignees. 
This arrangement resulted in a reduced freight rate to the 

shipper and considerable income to the electric railway com­
pany. 

In the past steam roads have often expended considerable 
energy in encouraging manufacturing and mining industries 
and the development of farms and stock raising in the terri­
tories served by them. In some instances an electric road 

could in a similar manner encourage industries along its 
route. One ten-mile steam dummy road which has since 
been changed to an electric line derived considerable reve­
nue through encouraging the raising of potatoes by farmers 
along its right of way. The management impressed the 
tarmers with the profits to be derived from this crop and 
then encouraged buyers to go into the district. The whole 
crop was shipped out over the railway line. Incidentally, 
the potatoes lifted the m.ortgages on the larger number of 
the farms and helped to. put the whole region in a pros­
perous condition. This, of course, helped the future receipts 
of the road. 

In determining methods to be followed in increasing 
business no set rule can be followed. Local conditions must 
be analyzed before anything can be done, but a close consid­
eration of these conditions will usually make evident to a 
wide-aw~ke manager num erous ways of increasing business. 

Rotary Converter Starting 
In the operation of rotary converter sub-stations the best 

method of starting the machines is a question of large im­
portance in relation to the prevailing conditions of service. 
Considerable difference of opinion still exists as to the 
value of each of the principal ways of throwing a rotary 

into service now commonly practiced. The requirements of 
continuous service demand that when it becomes necessary 
to put a rotary under load after an interruption of the main 
sub-station output, no time shall be lost on account of the 
unreliability of the starting arrangements. The fir st cost 
of the proper starting equipment should neve r be \Veighed 

against the certainty of its ::1ction without disturbance of 
the other machinery in the sub-station or possibly the r est of 
the distribution system. 

Rotaries are usually started from either the alternating 
current side or by means of an auxiliary direct-connected 

induction motor mounted on the same shaft. Power from 

the direct current bus bar is often employed in large in­
stallations, but in small sub-s tations alternating current must, 

as a rule, be the main reliance. It is difficult to decide which 
is the most advantageous method in many installations. The 
type of rotary purchased may practically settle the question, 
as some manufacturers prefer to supply a starting motor 

with the converter, while others favor the use of low volt­
age transformer taps and reactance coils. Each of these 
three methods has its own advantages and drawbacks. 

A converter started by a separate small motor has the 
advantage of being positively brought up to speed by an 
outside source of power which creates very little interfer­
ence with the r egulation of the r est of the system. Induc-

tion motors are practically always used for this service, 
and as there is no more reliable motor known in modern 
practice, the certainty of the method is almost unquestioned, 
provided that the proper voltage can be applied to the motor 
terminals. A drop of 2 0 or 30 per cent in the voltage avail­

able at the induction motor, however, may fail to start the 
machine, so that long delays may occur in getting a system 
into operation i f the regulation of the generators at the 
power plant is demoralized by low steam pressure at the 
engines or turbines, or other causes. The speed of connect­
ing a rotary to the system by the small motor drive is usually 

slower than in t he case of starting from the direct current 
bus, or from a storage battery in case the sub-stat ion is so 
equipped ; but in the majority of instances the acceleration 
of the conver ter armature from standst ill to synchronism is 
fas t enough fo r commercial requirements. 

In star ting fr<;> m the alternati ng current side the practice 
is to apply from one-thi rd to two-thirds normal voltage to 
the collecting r ings by switching a set of sub-voltage trans­
fo rmer taps to the co nverter through a set of reactance 
coils. The converter thus starts as an induction motor, 
since the shunt fie ld windings are generaHy disconnected 
to prevent the induction of excessive potentials in them. 
Normal voltage is thrown upon the slip rings as the con-· 
verter approaches synchroni sm. The speed of acceleration 
in this method is high, and with prompt work in synchron­
iz ing, the converter should be placed in service in consid­
erably less than a minute if a small machine, and in pos­
sibly a minute and a half or two minutes if a large unit of 

1,000 kw. or over. T he method is exceedingly simple, but 
it has the objection of inducing the flow of heavy starting 
currents if the voltage taps are connected so as to perm it 
more than 30 or 40 per cent of normal potential when fi rst 
applied to the slip ri ngs. The reactance co ils hold back a 
considerable rush of current, take up little space and are 

thoroughly reli able pieces of apparatus. T he heavy startmg 
current is the pr ice paid for the quick acceleration of the 
converter armature to synchronous speed, but on a large 
system the star ting current of a single converter is a small 
pe rcentage of the load or at least of the generat ing capacity. 

Maintenance expenses of starting apparatus are too small 

in relation to the total operating cost of sub-stations to carry 
much influence in the choice of methods of bringing rotary 
conve rter s into service. T he direct current bus bar 
method offers the advantages of maximum simplicity, to­
gether with small start ing current, low cost of upkeep and 

reasonable speed of operation, approximating the rapid ac­

celeration found in the alternating current tap and reactance 
arrangement. On the adverse side, it is not as reliable as 
the other methods, and is liable to cause surging if provision 
is not made to open the direct current ·auxiliary supply cir­
cui t just before the alternat ing current bus bars a re con­
nected with the rotary slip rings. T his may be done auto­
matically, but the apparatus requires very close adjustment. 

Probably the wisest plan in laying out arrangements for 
starting rotaries in idiportant stations is to equip the plant 
with two methods. It should never be possible fo r a com­
bination of circumstances to occur which wi ll prevent the 
starting of a rotary in normal condition when low-tension 
alternating current power is available a t normal voltage. 
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AN INDIAN TERRITORY INTERURBAN SYSTEM 

\\Tith many people the idea prevails that Indian Terri­
to ry is a wild, unpopulated country and little more than a 
rendezvous of outlaws and criminals. Such an idea, how­
ever , is far from, true, for within the last fifteen years the 

ALONG A TANGENT ON THE CHOCTAW RAILWAY 

outlaws have been driven out, a la rge portion of the farm 
lands has been put under cultivation, and mineral lands 
have been developed to such an extent that towns and 

way & Light Company, and extends southeast from South 
McAlester to Hartshorne, 17 miles distant. 

South McAlester is one of the two larger cities in the 
Territory and has a population of about 15,000 people. 
That the city is not a clqster of temporary wood build­
ings, such as is frequently found in a new country, is evi­
denced by the fact that it has a hotel costing $200,000, a 
Masonic Temple built at a cost of $200,000, and that $175,-

000 is being spent in the erection of public school buildings. 
In addition, business blocks to cost $500,000 are at pres­
ent under contract. The inain business street of the city 
is paved with brick manufactured in McAlester, and the 

A ROCK CUT ON THE CHOCTAW RAILWAY 

buildings fronting on it arc constructed either of stone or 
vitrified brick made within a radius of 2 miles from the 
business center. It has sewerage, natural and artificial 

T RESTLE AND WOOD TRUSS BRIDGE AT D OW LAKE TO BE REPLACE D BY A FILL 

cities have sprung up at relatively close distances all over 
the Territory. 

The fact that an electric interurban railway, doing both 
a freight and passenger business, connects several of these 
towns is very good evidence that the Territory has within 
comparatively few years undergone a wonderful develop­
ment. This road is that belonging to the Choctaw Rail-

gas, water-works and electric light systems, and _all the con­
veniences of cities of the same size in other regions. Its 
rapid growth from a town of 3500 inhabitants in 1900 is 
due in a great measure to the development of coal mines 
in the surrounding region. It is, in fact, located near the 
center of what is termed the "segregated lands," which 
comprise a coal and mineral belt about 70 miles long. 
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These lands, because of the value of the minerals, were not 
apportioned among the individual Indians of the Choctaw 
tribe, but have been retained for the common benefit of 
the members. The development of the mining industry and 
agriculture in this region has been, and is now, greatly 
hampered because the land cannot be purchased outright. 
Mining leases must be obtained from the government , 
which, however, is now considering the question of selling 
the lands outright. A s the interurban railway is built en­
tirely within the segregated lands, whenever the lands are 
sold and opened up to mining under better conditions and 
to agriculture traffic over it will be greatly increased. 

The towns along th e line at th e present time are sus­
tained almost entirely by the coal mines. T here are, in 
fact , within 3 miles of the railway line twenty-one mines, 
some of them having a capacity of ro,ooo to 15,000 tons per 
day. The interurban line is operated in conn ection with a 
city system connecting the two contiguous town s, Mc­
Alester and South McAlester , and also in connection with 
the electric lighting system of South McAlester. 

The line parallels the Choctaw, Oklahoma & Gulf Rail ­
way, the two roads being at no point farther than 11/z miles 
from each other. It is crossed by several mine switches 
from thi s road and by others from the M issouri , Kansas 
& Texas Railway system, but there is only one main line 
crossing with steam roads. A t Bache and at Krebs switch­
ing connections are made with the steam roads. 

T RACK AND R OAD WAY 

The private right of way on which the line is built was 
granted to the company by the government. Except in 
towns where it is limited to 60 ft. th e width is roo ft. , 
and, as the land on either side is not cultivated or pas­
tured, it is not fenced in. T he line passes through com­
paratively hilly country, and to obtain a minimum grade of 
21/z per cent. some heavy cut s and long trestl es were re-

rock piers. The track is laid with 60-lb. rails, and prac­
tically all of it is ballasted with cinders. 

POWER PLANT 

The power plant for the system and fo r lighting North 

HIGH -TENSI O N W I RING IN T HE CHOCTAW RAILWAY'S 
PO W E R HOUSE 

and South McAlester as well is located 
on the line about 1_½ miles north and 
east of South McAlester. T he station 
building measures 95 ft . x 69 ft., is of 
brick, and has concrete floors and tim­
ber roof trusses. 

ENGI N E ROOM O F THE CHOCTAW RAILWAY & LIGH TING COM PA NY 

T he boiler roo m contains three 400-h p 
Stirling hand-fired boilers, high-pres­
sure, an d a low-duty Laidlaw-Dunn-Gor­
don duplex boiler, fee d-pump s and a 
Cochrane feed-water heater . Coal cars 
are run from the m,ain track onto a 
switch laid along the east wall of the 
boiler room, and the coal is unloaded 
through openings in the wall direct on 
to the boil er room floor. A la ke south 
of the station, whi ch has a capacity for 
about 6,000,000 gals., furni shes an ample 
supply of good water . The water from 
the lake fl ows by g ravity into a settling 
well underneath the boiler room floor , 
from which it is pumped by the low-

quired. The heaviest cut is• in South McAlester. It is in 
solid rock, is 23 ft . deep, and about 800 ft . long. Near 
Dow, 13 miles from South McAlester, the track is carried 
over Brushy Creek, which lies in a rav ine at this point , by 
a wooJ trestle 900 ft. long and 25 ft. high. A t the middle 
point of the structure is a timber truss span supported on 

duty pump through a Cochrane feed­
water heater. A stack, 6 ft. in diameter and 125 ft . high, 
serves all of the boilers. 

The generating apparatus in the engine room consists of 
two 500-hp tandem compound Russell non -co ndensing en­
g ines direct co nnected to General E lectric 13,000-volt , 25-
cycle generator s and a 150-kw Ru ssell engine direct con-
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nccted to 2300-volt, 60-cycle generator, which, however, 
furnis hes current for lig~ting only. I t is the intention to 
install an additional 500-kw unit in the n ear future. A 
motor-generato r set installed in the engine room consists 
of a 370-volt, 25-cycle, 350-hp motor direct connected to a 
240-kw, 600-volt generator. 

A ll of the high-tension apparatus is located in a small 
compartment between the engine room and the car house 
on the west. The rai lway apparatus in this compartment 
co nsists of two 13.200-volt, 120-kw, G. E. oil-cooled trans-

wires arc 35 ft. long, while beyond Dow 30-ft. poles are 
used. Every pole is numbered. Two telephone wires are 
carried on brackets the full length of the line. Lightning 
arresters are placed five to the mil e. 

CAR EQUIPMENT 

T he car equipment consists of ten moto r, two double­
truck passenger trail cars , two standard steam road gon­
dolas and one box car. Two additional interurban pas­
senger cars are to be purchased. F our of the motor cars 

are small ones with single truck for 
city service, and the remainder, with 
the exception of a freight car, have 
double trucks and are for interurban 
service. Two of these are 43 f t. long 
a nd the remainder 471/z ft. long over all. 

T he freight motor is 49 ft . long over 
all , has an oval roof and is provided 
with longitudinal seats, which may be 
let down when it is desired to use it in 
passenger service. 

U NE O f' THE CH OCTAW RAILWAY & LIGH TING COMPANY'S STAN D ARD 
I NT E R U RBAN CARS 

R E P AI R SHOPS 

The repair shops are located in a 

fo rmers, and instrument transform ers located in brick cell s 
and hand-operated, high-tension oil switch es. T he high­
tension buses are carried on an iron pipe framework im­
mediately over the aisle between the two rows of brick 
cells, while the lightning arres ters are mounted on the east 

brick building adjoining the power 
house. The greater portion of the building is taken up 
by three repair tracks without pits. One of these, how­
ever, is elevated on a tres tle 5 ft. above the ground, 
to give the advantage of a pit. A brick addition west 
of the tracks contains machine tools, while the black-

F RONT VI E W OF T II E CH OCTA W RAILWAY & LI GH TING COMPA1~Y'S CA R HOUSE 

wall of the co mpar tment. T he one high-tension line leav­
ing the station consists of three No. 4 copper wi res ar­
ranged flat on one cross-arm. It continues to Dow, about 
12 miles east, where a portable sub-s tation installed in a 
box car is located. The car is equi pped with two t rans­
formers in one end, a 300-kw rotary converter in the other, 
and a switchboard in the open space in the center. 

OVERH EAD CONSTRU CTION 

Outside the city limits the single No. ooo trolley wire is 
supported on brackets. T he poles carrying high-tension 

smith shop is in a detached building in the rear. The 
equipment of machine tools ' consists of a 10o~ton wheel 
press, 48-in. boring mill, an engine lathe with an 8-ft. bed, 
and a 14-in. swing, a drill press and an emery g rinder. 

WAY STATIO N S 

Stations of a substantial character are located at all of 
the towns. These buildings are usually constructed with the 
freight room fl oor elevated above that of the passenger wait­
ing room and a freight loading platform built adjacent to 
the freight room. T he terminal station at Hartshorne is 
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a brick structure, and has in the rear a yard for the storage 
of timber and other heavy materials. 

The freight station at South McAlester is a pavilion pro­
vided with Kinnear rolling steel doors on all sides, which 
may be let down to enclose it entirely. 

Station agents are kept at practically all of the stations 
from 6 :30 a. m. to 8 :15 p·. m. On special occasions, how­
ever, they are kept later. 

FARES 

Regular fare on the interurban line is about 21/z cents 
per mile. A sixty-coupon ticket sold for $2.25, good for 
bearer, is the only form of special ticket. On the city lines 
the fare to school children and children under twelve years 
is 2 cents. The issuance of passes has been recently discon-

COMBINED FREIGHT AN D PASSEN GER STATIO N 

tinued. This was effected by writing personal letters to 
the holders and no difficulties were experienced. 

Interurban cars are operated at hourly intervals, one hour 
being required to make the trip between t erminals. On 

ling mail, which is carried to and from all towns along the 
line in passenger cars. Express packages up to 200 lbs. 
weight are carried on all passsenger cars. To induce traffic , 
advertising matter of merchants in South McA lester is car-

FREIGHT MOTOR CAR O N THE CHO CTAW RAILWAY 

FR E IGH T . \ ND r .\ SSEKGER ST ATION AT H ARTSH O RNE 
TERi\I I NllS 

ried to th e adj acent towns free when accompanied by one 
passenger. 

The freight car makes two round trips per day, usually 
hauling two or more trailers. All tli.e coal fo r the power 

house and also that for the Ro ck I sland 
pumping station at Dow L ake is hauled 
by this car. The two gondolas a nd the 
box owned by th e company a re in con­
tinual use carrying lumber from Harts­
horne to South McA les ter. 

A large percentage of the freight re­
ceipts is obtained from hauling from 
the terminal cities of goods retail ed by 
the mercha nts in the mining towns along 
the route. T hese goods were formerly 
shipped direct to the smaller towns in 
small quantiti es, and the business has 
been obtained by representatives of the 
railway co mpany getting afte r th e sales­
men for th e wholesale houses and show­
ing them that chear er rates could be ob­
tained and less delays encountered by 
shippin g in carload lots to South Mc­
A lester and distributing over the elec­
tric line from this po int. 

MACHI NE E Q U I P.i\IENT OF THE CHO CTAW REPAIR SH OP S 

J. H . Merrill, formerly secretary of 
the Central E lectric Railway A ssocia­
tion, is general superintendent of the sys­

tem, with office at South McA lester. Arthur \V. Under­
wood, of Chicago, is president, and George W. Knox, also 
of Chicago, is managing engineer. The earnings for the 
six months the line has been under new management are 
60 per cent greater than for the previous six months. 

special days a forty-five-minute service is given and all cars 
are double-headed. The cars are dispatched by means of 
a telephone dispatching system, the dispatchers being lo­
cated at South McAlester. 

A contract has been made with the government for hand-
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EMPLOYING AND CARING FOR TRAINMEN AT 
LITTLE ROCK 

T he street railway system at Little Rock, while not large 
enough to demand a ll the " red tape methods" necessary on 
the larger systems to insu re the employment of trainmen 
of the proper character, does nevertheless exercise a great 
deal of care in the employment of its motormen and con­
ductors. Applicants are provided with a blank which they 
are required to fill out in their own handwriting. In mak­
ing the application they promise to abstain from the use of 
intoxica ting liquors if accepted. fo addit ion to the cu s­
tomary questions , the blank requires t he applicant to say 
whether or not he owns pro,perty and what its estimated 
value is, to what societies he belongs, wh ether or not he 
owns a watch or has ever bee~ arrested. 

A fter the references which he g ives on h is application 
blank have been invest igated sati sfactorily, he is orde red to 
report to the office, and upon the payment of a deposit of 

APPLICATION 
Badge No... . .. . .. .. . . File No ............. . . 

LITTLE RO CK RAILWAY A N D E LECTR I C COMPANY 

Name ........... ... . .... ... . ............................ ....... ... ....... . .. .. 
Position . . ... ........... ... .. ............... .. ... .... . .................. : . ... . 

Reference sent fo r 1 fl:ir .~
1 
.. ::::::::::::: ::::::::::·::: : ::::::::::::::::::· 

Applicant sent for ... .. .... . .. ............. ........... ... .................... .. 

~ i!ftio~p~~i.~~~~ .. :: : :: :: ::: ::::::::::::::::: ::::::::::::::::::::: : ::::::::::::: 
Resigned . .... ...... . . . . .... .... .. .......... ..................... ... .......... . 
Discharged ... .... . .... ........ .. . ......... ...................... ... .... ...... .. 
Cause . ... ..... ... ... ... • • • • • • • • • • · · • · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

CAUSE O F R EJECTION 

RECO R D OF FORMER EMPLO Y EES 

$ 2 0 is g iven an appointment card which orders the dispatcher 
to place the applicant for a longer or shorte r period of 
t ime on each of the lines of the system. After an in­
structor on each line has signed the card to the effect that 
the applicant is competent and understands the duties as 

LITTLE ROCK RAILWAY AND E L ECTRIC COMPAN Y. 

Mr ..... .... . .. ........................................... ...................... . . 

Dear Sir: 

is put on the ex tra list. The instruction period varies in 
length of time from ten days to three weeks. 

Men a re preferred who have not had previous experience 
on other systems, as it is considered easier to train men to 
the methods of the company who do not have to unlearn 
the practices of another com- _ _ 
pany. Most of the men are LITTLE ROCK RAILWAY AND ELECTRIC co. 
obtained from the adjoining N,. _ _ 

country and within a radius of 0.,:,~::;;;~;-;;;~;,.,.,h,11att .. 0, ~•d••-
30 or 40 miles·. Married men 
are preferred to single ones. 
The height requirement for 
motormen is 5 ft. 7 ins. and the ~ - - .-:-"""-·1--,---- -----+-~ 

weight 150 lbs. Co nductors ""'""'---"-'' .. -'--1--~-------+­

must weigh 130 lbs. or over. 

D I SCIPLINE 

W hen trainmen by the exer­
cise of good judgment avoid 
an accident, or when they 
show in any way that they 
have the interest of the com­
pany at heart , a letter of com­
mendation is sent to them. 
W henever a motorman or a 
conductor has committed an 
infraction of the r;ules not seri-

Thi• l1tocenify th1t l hlve reooivodtb e nooeuaryi~truo-

tion1 aod thoroughly undentud tho dutiea OL.... _ _ _ 

-----~ u rpqniredbytho rulea ofth• 

Compaoy , andhovo eJ1o recelved tho followiug aoppliu ,all of 

wbloh 1 1gru to nturu to an outborized offleer or thia Colllpany 
or forfoit amount abowo oppo1it.e ea.ch artiolo. 

Bodge, •. • • • • valued •'----

□ Puooh. • • • • • • .. 1u,<1 , t _ , _ _ 
_____ n iued1L--_ 

___ _ _ .,.1lued 1L--_ 
N,mu_ _ ____ _ _ _ 

D,, _ ____ 19.__ 

1 bA.vo oumioed tho 1bo't'O nomed applicant and dad him 

ous enough to warrant di s- <boroogbly f ,milimrilb lb_, _ •• ,_ ... _. _' - ----

charg ing him, he is made to 
report and work at his own n, _ _ _ __ 1..__ 

.......... 
expense as a student with one 
of the other motormen or con­
ductors a length of time as 

FO R M T U R N ED IN BY 
GR AD UATE STUDENT 

desig nated by the superintendent. This system, which has 
been termed the "kindergarten" by the men, is much more 
effective in making them remember the rules than is the 
practi ce of laying th em. off for small offenses. 

T he company mainta ins a club room at the car depot 

Little Rock, A rk ..... . .. ....... .......... . ... .. ........ .... .... ......... , 190 ... . 

l\lr ..... . ................................................ ................ • • • • • .................. of .......... . ............ ..... ..... .... .... .... .........•...... 
has applied to tbis company for a position as .......... .............................................. .... .. .......... .. and refers to you for testimony as to 
his characte r. If appointed to this position ,_ human li fe may 1epend. upon his j1:1dgmi,nt , or be imperile d by his carelessness. H e. will, if appointed a 
conductor , have custody of the money of l11s employer , a nd will, besides, c ome 1n da ily contact with the aged and fe eble, and with women and chil­
dren, who are entitled to the u tmost courtesy and the highest degree of care. I s the applicant, in your judgment, fit to occupy the above position? 
This company feels seriously the respons ibility of making such selections, t he re is too much at stake to accept applicants without the most careful in­
quiry and therefore it adopts t bis mean s to assist it in securing the best men available. 

Will you kindly give me, as early as possible, the information asked fo r in t he fo llowing questions, Your answers will, I assure you, be con­
sidered entirely confidential and without prej udice to you. 

Yours t r uly, ................... . ........... . ... .. .. ........... .. ..........................•.... 
Superintendent of T ransportation. 

i: iio~ 1~~~ct ~~ee;e:u itrio
0
; ~ 1i~tc.~: .. ~: . . s.

0
.' . _f~-~ .~~.~. !~~.~: .. :.~~~: :: :: : : : · ........... :: ·. ·. ·.: ·. · ................ _. .. _-_-_-_. ........... t~ . . :: : : : : : :: : : :: : : : : : : : : : : : : : : : : : : : : : : :: : : : :: : : 

3. A re you connected with h im by rela tionship or otherwise? If so, in what way? ...... ................... .. .......................................... .. 
4. A re his habits sobe r an d correct , and is his conduct such as to entit le h im to our confide nce'? ... : .. .................................................... .. 
5. Have you ever heard of his having bee n irregula r or unsteady in his habits, or addicted to any bad habits? 

·r ··ff\~~ qt~i~~t~ip~~:~gli~i~: :: :::: :: : :: : ::: : : : : : : : : :: : : : : : : : : :: : : : :: : : : : : : :: : ·I· ti· ~i · fd1li~rf·~;. ·.·~~~:~:::: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : :: : :: : : : 
10. Do you believe bim thoroughly honest? ........... ......................................... .. .... .......................................................... . 
11. Has he ever been dismissed from any situation to your knowledge? If so, u nder what circumstances ? ............................................. . 

i2.'. ·ii~ -h~. ~:;~;,' ·1~ ·y~;;;. k~.d~i~a·i~,' ·i;~~~· ~·~pl~-Y~ a.;;~. ;~'.y . ~t~~~ . ~~ . ~i~~~i . ;~11~~·~ci. i~· ·~~; . P~~i tid~? ·. ·. ·. ·. ·. ·. : ·. ·. ·. ·. ·.:: ·. ·. ·.: ·. ·.:: ·. ·.:: ·. ·.:: ·.:::::::::::::::::::::::: 

i\;J~?!f t;~~t~'.\f'.:t~~;6\l{ ~~~t~~~(~~f f tit t~'.t::/:: itt} ::::::: ;::::: :::: •• :. :: ::::: :: i :: ::: : :: : •• : ::: : : : ) ••••• : :: :: : :: : ::: : 
BLANK SENT T O REFERENCES GI VEN BY APPLI GA.NT. N OTE THE ATTENT I O N CALL E D T O THE RESPON SIBILITY O F 

THE POSITIO N 

required by the pos1t10n, he is sent to the mas ter mechanic, 
who gives him a general idea of the car equipment and in­
structs him how to cut ou t motors, put in fu ses, and what 
to do in case of other emergencies. He is then given special 
instructions as to what to do in case of accident and lectured 
in regard to his attitude toward the public. Afte r havi ng 
submitted to examinations on all the instructions given he 

which is equip ped with shower, baths, wash basins, large 
easy chairs, writing tables and reading matter. The em­
ployees have a baseball team which was equipped with 
uniforms and apparatus by the company, and which has 
won the city league championship. There is a benefit asso­
ciation composed of the employees and having employees as 
officers. Each member pays weekly dues to the association 
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and receives sick and death benefits from it. The associ­
ation dissolves at end of every twelve months and the 
money in the treasury is distributed pro rata among the 
members not participating in benefits during the year. It is 

then organized again for the succeeding year. The com­
pany contributes to the firs t payment and thus keeps the 
men from joining organizations which would be detrimental 
to th eir welfare. 

Form 300 Li t tle R ock, Ark., .................................................. , l!JO •••• 

LITTLE R O CK R AILWAY & E L ECTRIC COJ\'IPANY 

To Be A nswered in Applican t's Own Handwriting 
I hereby make ap plica tion for a position as .. . ... .. .. .. ........ • ••••••• ... • • • • • • • • •. • ..... : . ................................................. , ............ . 

m the service of the Little R ock Railway & E lectric Company, an d 1f ac_cepted I agree to comply faithfully with all rules, regulation s and in-
8tructions governing the employees as the man agement m ay from tim e to t ime establish; to abstain wholly from the use of inloxicating liquors while 
on duty, conduct myself in a gentlemanly manner and work to th e best interests of my employer. 

It is further unders tood that in case m y ser vices a re n ot satisfactory and I do nc:.t conform to your rules the company may terminate my employ­
ment at any time .. 

I (~~fit!t~itf }\ii~t ::;;t,f R~~f ii;; •••••••• ••••••••••••• •·• ••• F~ki;;)t:. °' (la<dU( •••••••••••• ·i••···•:••···•·• ••·i• :: • :tt. r. •rot 
9. State what family yon have?. . ....... .. ...... . ... .. .................... •. • ................ ......... ..... ... ... ............................................... . 

n ~1i~r:a:ytg:;s1i~~t~~ .~~:.~~~·e·~:.~~ .. ~~~ .. f.~~ .~~:.~~~::: ::: : :::: :: :: ::: : : : :: : : : : :: : : : : : : : : : : :: : : :: : : : : : : : : : : :: : : : : : : ::: ::: : : : : : : : : -:-. : : ::: ::::: :: : : :: :: : : : : ::: 
12. Are you a citizen ? ............ . ... . ... . . . ... ... ................................................... ... .......................................................... . 
13. Are you fiu bj ect to any sickn ess or infirmity?............................ 14. Are you crippled or deformed? ......................................... . 
15. A re you ruptured?.................... .. .. 16. Have you ever had a fit?........................ 17. H ave you ever fainted? ......................... . 
18. I s your hearing perfect in both ears?........... .. ......................... 19. Are your eyes in perfect condition? ................................... . 

~i: ~~:~rfgce:t% t .~~~ .. ~~.~::::::::::::::::::::::::::::::::::::::::::::::::: .. ~~ · ... ~~:i.~.~t~.~ .. ~~1.~~ :: : : : : : : : : : : : : : : : : : : : : ::::::::::::.·.·::.::::::::::::::::::::: 
23. To what societ ies o r organizations do you belon g? .............................................................. .................... ......................... . 

~:· . i:t i~:}f i~: ~1~1\~it~~::~ ~~~ ~ ~ ~ ~:: ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! ! ! ! ! ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ! ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: .: .: .: .: .: .: .: .: .: .: .: .: .: .iii~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
27. Have you ever been arrested? .............................................. 28. Have you ever been convicted of any crime? ......................... . 

n: ~:f ~::;;::~r~~~:t:?:hti;:.; ::t t tt::::: •: • : • •:E a:h::\L;:: • • • •·• •: • i • • • •: • • • • • • • • • • • • • • •: • • • •: • • • • • • •: •: •: • • 36. Haye you any relations employed by this company?.............................................. . ............................................ If so , give 
their names ... ........................... . ............................................................... .................................................... .. . 

Name of Employer I Address Your Position 
I 

Date You I 
Entered Servitude 

Date You 
Lefl Service 

Reason 
For Leaving 

Give t he names, addresses and occupations of four persons for reference, who are not related to you, and who have known you at least two years: 

:: l~;~~::i\: : ; ;: ;: ;: ;:; :i:;;; :i: :i: :i: ; :i: :'.::; ::! ;: : ;: : :;: :: r(l'.: I : ; I?\ / '. '.;;:: :\ I I I I::'.::'. I I \ 
:: l*i;~:1t:\:::i:t}i:: :;:;:;;:;;::;:;:::;;;::;::::;:;;::::fr{'. : '.?:i:ilil ::t : \'. '.Ii+HHH 
50. I he reby certify that I understand the above and t hat the a nswers given are true and correct. · · · · · · · · · · · · · · · · · · · 

Signed ....................................................... ........................... . 
W itness 

DO NOT F I LL THIS OUT 
Age .......................... ......... .... ................ .................. _ .. . 

ltii~t\ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Color E yes ................................................................... . . 
Color Hair ................................................................... . 
M ustache .................................................................... . 
Beard ........................................................................•. 
Complexion .................................................................. . 
Characterist ic Marks ........................................................ . 

Remarks 

STANDARD F O R M OF E MPLOYMENT APPLI CATIO N W ITH PORTION TO BE FILLED OUT BY EXAMINER 
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THE SOUTHWESTERN ELECTRIC & GAS 
ASSOCIATION CONVENTION 

The Southwestern Electric & Gas Association held its 
thi rd annual convention at San Antonio, Tex., May 14, 15, 
and 16. The several sessions were well attended, and in­
teresting and beneficial discussions were indulged in both 
upon the papers presented and upon questions originally 
submitted to the association question box. The papers 
read were all printed and copies distributed at .the time of 
their presentation. T he questions submitted to the ques­
tion box during the year and the answers given to them 
by the several members of the association had also been 
printed, and each member was provided with a bound copy. 
T he work of editing the qu estion box and putting it in 
book form was well done by Samuel Kahn, of San Antonio. 

TUESDAY MO R NING SESSIO N 

The first session of the convention was called to order 
Tuesday morning by President H . S. Cooper, of Galves­
ton, who introduced Regan Houston, of San A ntonio. In 
welcoming the convention to his city, l\fr. Houston took 
occasion to refer to the recent legislation adverse to public 
corporations enacted by the last Texas Legislature. 

President Cooper , in his address, said what was most 
vital to the association was the moldi ng of public_ opinion 
to prevent the enactment of more stringent tax laws against 
Texas corporations. The corporatio ns, he said, as a whole 
had gotten a bad name, and the public must be informed 
of the truth concerning them. He urged the establishment 
of a permanent secretary's office to carry out the associa­
tion work better. 

H. T. Edgar, of Fort \ Vo rth , at the request of President 
Cooper, told of the work of the legislative committee dur­
ing the past session of the L egislature. Soon after the 
assembling of the Legislature the executive committee of 
the association held a meeting in Dallas and appointed 
three chairmen of a legislative committee, one for the elec­
tric railway, one for the electric light and one for the gas 
rnterests. These chairmen afterwa rd selected associates 
from the managers of pbnts and systems. T he chairmen, 
when not in Austin, were kept informed of co nditions there 
by a representative ke pt in Austin fo r that purpose. T he 
legislative committee, he said, had, by ardent work , pre­
vented the passage of a law taxing the inta ngible assets 
of corporations, and had fought hard to prevent the pas sage 
of the law taxing the gross receipts. T he best that could 
te done, however, was to get the tax reduced to a maxi­
mum of one-half of 1 per cent of the gross receipts of 
electric light corp orations and three-fou rth s of I per cent 
of street and interu rb,111 railway properties. Had it not 
been for the efforts of the committee the taxes would, in 
most probabilities, have been 2 per cent and 3 per cent. 

President Coo ~ er called attention to the financ es of the 
legi slative committee, saying that there was a deficiency 
in cash that should be m.ade up. 

Legislative matters were further dealt with in a paper 
entitl ed "Education of Legi slato rs with Reference to Pub­
lic Service Corporations," presented by H. M. Moore. 

1 UE SDA Y A FTERNOON SESSION 

A t the opening of the session Tuesday afte rnoon, V. W. 
Berry, master mechanic of the Stone & Webster properties 
in T exas, read a paper on the use of labor-saving tools 
and devices in central stations and car houses. He urged 
the installation of pneumatic hoists and lift s in car houses, 
saying th at the use of chain blocks and mechanically oper-

ated hoists were often overloaded, with disastrous results, 
and at times the men operating them were subject to in­
jury. 

President Cooper, in opening the discussion on Mr. 
Berry's paper, said he had installed pneumatic hoists and 
lifts.in the shops at Galveston with good results. Two loco­
motive compressors were originally installed to furnish 
compressed air to pump fuel oil. Pipes had been extended 
from these pumps over the shops, and both car jacks and 
chain hoists had been substituted by air lifts. \i\Tith pres­
ent apparatus, with four men, wheels were set out in forty 
minutes and armatures were changed in a comparatively 
short time. The co st of the air apparatus had been only 
about $300, as most of it had been made in the shop. The 
hoists had enabled him to cut the shop force , so that about 
$2,500 was saved annually. Moreover, the work was clone 
with more safety. 

Mr. Cass, of the ·westinghouse Air Brake Company, said 
that he found in many instances compressors of too small 
a size were installed in shops because of the rapidity of 
the extension of the use of air when the compressors were 
once installed. 

A question box query concerning the keeping of pole line 
data resulted in a lively discussion. F. C. Randall, of Gal­
Yeston, explained their method of keeping such data. Per­
,;pective views of sections of the pole lines were drawn on 
cards. The drawings were all, made so that the observer 
face d the line in the outgoing direction. Pole locations 
were numbered consecutively, and where lines branc~ecl 
a separate se t of cards was made for each branch. 

E. T. Moore, of Dallas, had a small map of the city ruled 
off into twenty-five section s. For each section there was 
a map to a larger scale on which the locations of poles 
were shown. Each pole was given a number which referred 
to a ca rd upon which all data concerning that pole were 
kept. 

In reply to the statement of one member that he saw 
no necessity of keeping separate data for each pole where 
all carried the same wir es, President Cooper took excep­
tion , saying that where definite data were kept, in the event 
of damag-e suits, statements could be sworn to, and this 
might enable the operating company to save thousands of 
dollars in damages. 

In opening the discussion on the treatment of poles with 
preserva tives, President Cooper said the question was a very 
important one, in view of the fact that in the last few 
years th e price of lumber had gone up in Texas about 100 
per cent. The question box query upon which the dis­
cussion was based was whether or not it would not be ad­
visable to treat only the butts of poles, or possibly only 
a small 5ection of tb e pole near the ground line, instead 
of tre :i ting the entire pole. President Cooper was of the 
opinion that poles could not be treated by the vacuum pro­
cess for only a portion of th eir length, but that it was . 
necessary to treat the entire pole. Mr. Edgar said a pole 
man had explained to him that it was possible to treat only 
the butts. The poles were set upright with only their 
butts in the creosoting cylinder, and an air-tight joint was 
made around the poles where they came out of the cyl­
inder. A price of $4.50 had been quoted to him for a 35-ft. 
pole with a 7-in. top having only the butt creosoted. Mr. 
Edgar saw no necessity for treating the pole above the 
ground line, as the exposed portion would last as long 
untreated as the treated portion at the ground line. 

George H. Cushman, of San Antonio, brought up the 
question of the conductivity of treated poles, and there fol-
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lowed a discussion as to whether or· not this conductivity 
varied with age. 

President . Cooper v.ouched for the fact that creosoted 
poles were good conductors. Because of this conductivity 
the linemen in Galveston were compelled to mount poles 
and dismount them with a jump, so as not to have a spur 
in the pole and a foot on the ground at the same time. 
He was compelled to use creosoted poles because in the 
wet, salty sand of Galveston an uncreosoted pole lasted only 
about three years. He did not believe the conductivity 
changed with age, as he had noticed no change in the con­
ductivity of the creosoted poles put up sopn after the Gal­
veston storm in 1900. One member, in asking for info rma­
tion concerning creosoted cypress poles, stated that a price 
of $3.25 had been quoted him for a 25-ft. pole of this 
wood: 

In the discu ssion regarding the effect of treatment on the 
wood fiber it was stated that the deteriorating effect was 
caused by high-temperature steaming. It was nece:::-,ary 
to treat only green timber to the vacuum and steaming 
processes , as thorough penetration of seasoned timber could 
be obtained by treating it in vats with oil at a t emperature 
of 200 degs. F. 

E. E. Nelson, of Fort Worth, said his company was re­
placing the poles between Dallas and F ort \Vorth with 
creosoted pine poles. 

The remainder of the afternoon session was devoted to 
discussions regarding the getting of new business by el ec­
tric light and gas companies. 

W E D NESDAY MO R N ING SESSI O N 

At the opening of the Wednesday morning session Presi­
dent Cooper read a telegram from M. M. Phinney, ex­
pressing regrets at his inability to be present. Afterwards 
he appointed on the nominating committee H . S. Potter, 
of El Paso; J. P. Crerar , of Denison; Samuel Kahn, of 
San Antonio, and E. D. Kelley, of Hill sborough. A spec i-al 
comm.ittee to draw up resolutions regarding the establish­
ment of a permanent secretary' s office was also appointed. 
This committee consists of H. T. Edgar , of F ort ·w orth ; 
W. B. Head, of Grand View ; W . B. Tuttle, of San A ntonio; 
A. E. Judge, of Tyler, and C. H. Dunbar, of H ouston. 

After the appointment of this co mmittee Professor Arthur 
C. Scott, of the electrical engineering department of the 
University of Texas, read a paper on th e value of s-: ientifi c 
tests to public service corporation s. H e said th e engineer 
of today occupied a position midway between the pure 
scientist and the strict utilitarian. H e called attention to 
the work of the railway department of the University of 
Illinois and to the tests made on railway properties by the 
department with the aid of the electric test car and the 
clynamometer car with which the department was pro­
vided. He said that it was evident that the corporations 
saw the value of the tests or otherwise they would not have 
co-operated with the university in making them. 

He suggested that it might be worth while for the cor­
poration directors of Texas to inquire into the work of the 
technical schools of the State, with a view to increasing 
their own scop.e and productiveness and also to procure 
good men to fill vacancies. It would be to their interes t,, 
also to co-operate with the schools with a view to making 
tests on power plants and other portions of the . systems. 
Professor Scott, after the presentation of his paper , was, 
under a suspension of rules, elected an honorary member 
of the association . 

Mr. Edgar wanted to know more in detail what facilities 

Professor Scott 's departmenl pos~essed for making scien tific 
tests and what tests could be undertaken. I n response, 
Professor Scott gave a general outline of the st eam and 
electrical equipment of th e laboratories in the university. 
The members were unanimous in the belief that the engi­
neering department of the university should receive more 
encouragement from the State Legislature,· and, with a 
view of calling the attention of the members of the Legis­
latur~ to th e sc hool, a motion was passed to have 500 copies 
of Professor Scott's paper .printed and a copy mailed to each 
mem.ber of the Legislature. 

F. C. Randall, of Galveston, presented an interesting pa­
per entitled ''The Getting U p and T rying Out of F orms." 
F orms upon which data was kept, he said, should be gotten 
up in such a ma nner as to show at a glance the data re­
quired, a nd the da ta should be put down in proper sequenc e 
and along the trend of thought of the person who used the 
data. E mployees should be thoro ughly instru cted regard­
ing the fo rms they are required to use. A sample, properly 
fill ed in , often aided an employee to understand the charac­
ter of answers or information desired. T he size, shape and 
color of fo rm s sh ould be given careful co nsideration. T he 
size should be su ch that in cutting it from stock pap.er no 
was te was entail ed. 

P resident Cooper, in opening the di scussion on the sub­
ject of fo rms, termed a fo rm a cha nnel of co mm,unication 
of the offi ce with the outside business. He emphasized the 
importance of trying out fo rm s, adding that very fre­
quently fo rm s were unfitted fo r th e purpose fo r which they 
had been gotten up,. H e cited a case where so me fo rm s 
which were intended to be fill ed in by outside men, who 
usually employed stub pencils, had bl ank spaces measuring 
5/ 32 in. As to the proper size of fo rm s, he had adopted 
an 8 in. x I 1;½ in. card as a basis. O th er sizes used were 
either multipies or frac tions of this size. T hese sizes could 
be cut from, stock paper without waste. He had simplified 
the filling out of fo rms by so wo rdin g them that the answer 
"yes" or " no" was suffi cient, and he had found that men 
not able to wri te well ap.preciated the privilege of u sing a 
circle fo r "yes" an d a cross fo r "no." 

Mr. T uttle said th at by cutting out unn ecessary detail s 
and by avoiding the repetition of info rmation on diffe rent 
fo rm s he had sim plifi ed his sys tem of fo rms co nsiderably. 

Mr. E dgar beli eved it possible fo r electric ra ilways to use 
the same sys tem of forms to a ve ry great extent. He said 
th e Stone & \ Vebster Corporation had a department fo r 
the gett ing up of fo rms. A ll new for ms designed by t he 
di fferent roads were submi tted to the departm.ent, which 
co mpared them wi th other fo rm s on fil e and was often able 
to make valuable suggestions. 

\V EDNESDA Y AFTER NOON SESSI ON 

The ·w edn esday afternoo n session was opened with a di s­
cussion on th e full co nvertibl e car and th e best car fo r use 
in c1t1es. Mr. B urdett, of A ustin, said h is company had 
had full convertible cars in use fo r several years. Some 
of them were going to pi eces, and he did not regard them 
as a success. 

E. T . Moo re said that in Dallas th ey used the semi-con­
vertible car successfull y. He considered it a good car for 
summer use, as well as in winter, because of the protection 
afforded in sudden showers. 

T. C. Brown, of San A ntonio, had never had any ex­
perience with th e full convertible car, but it was his opinion 
that an open car would not wear out until its cos t had been 
paid in accident · claims. He considered the semi-convert i-
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ble car the only one for all-round use. He had been oper­
~ting twelve cars of this type for eighteen months and had 
had no trouble. 

H. S. Potter, of El Paso, spoke o.f the California type 
of car. His cars had the closed compartment in the cen­
ter. He did not consider them as good as the semi-con­
vertible as regards accidents, and added that his company 
would not purchase any more. 

Presideot Cooper thought the open car had the advan­
tage that it was preferred by the public, but added that the 
consensus of opinion was that increased liability to acci­
dents precluded its use. He did not think he could get 
along without the open car. He had had very few acci­
dents directly traceable to it. 

Mr. Brown said he at first thought the public would ob­
ject to the semi-convertible car, but had found they pre­
ferred it. He attributed th is to the fact that an open car 
seat with five persons in it was uncomfortably crowded, 
and that the end-seat hog made it inconvenient for people to 
get in and out. Added to this, people usually went in pairs, 
and they could be seated together in the semi-convertible 
car. Further, in the open car with people standing be-. 
tween the seats the ventilation was not as good as in a 
semi-convertible car. One drawback to the semi-converti­
ble car was the time required to load and unload it. There 
was hardly a day that there was not an accident report 
turned in regarding some one falling off the car. 

Mr. Edgar said that people at Fort Worth preferred the 
semi-convertibl e car. Last year he got a petition from the 
people along one line not to run open bench cars on that 
line. He had sixteen open cars, but wished he had none. 
He questioned the statement that the open car could be 
loaded and unloaded the quicker. T his, he thought, could 
be done only when the car was unloaded all at once. 

President Cooper stated that he did a large excursion 
business and cars were loaded and unloaded all at once. 
Frequently he had to handle 5000 or 6000 people in twenty 
minutes, and that to do so the cars must be loaded and 
unloaded quickly. He also brought up the point that an open 
car was very much lighter per passenger carrying capacity. 
He always noticed an increase in the station load when the 
open cars were taken off. 1 He thought also that the people 
naturally loaded the car evenly and this reduced the main­
tenance. 

E. T. Moore said he could not make the same schedule 
with semi-convertible cars as with open cars, but Mr. Pot­
ter had found the semi-convertible car the quickest. He 
said the Mexicans of El Paso always hesitated as to where 
to get on an open car, and this took time. 

At the conclusion of the discussion concerning type s of 
cars the question of whether or not transfers should be 
registered on the same register as cash fa r es was open for 
discussion. 

Mr. Brown thought everything · should be rung up on 
one register. Too many traction men considered the regis­
ter as a policeman. He r egarded it only as a counter. 
The money the company lost was that which was never 
rung up. A complicated register system gave the con­
ductor the idea that the register was a spotter and that 
the officials were depending on it to catch him and were not 
watching him. Mr. Brown was, not afraid of those con­
ductors who go into collusion with others. These, he said, 
were found out soon. 

President Cooper also considered the register in the light 
of a tally-that too much importance was attached to it. 
He believed in using every possible check outside the regis-

ter. The best way was to watch the receipt curve of the 
car, and when this curve became abnormal to look for the 
cause. He said we could not get a machine that would 
take account of human nature. The personal element must 
be pitted against the personal element. 

Mr. Edgar said spotters wanted two ,registers, and that 
a checker was confused when everything was rung up on 
one register. 

H. M. Moore believed in watching the men as is done 
in the United States mail service. 

1 

The question, "To what extent' should transfers be 
checked by the accounting department," was next opened 
for discussion. 

A. W . Q. Bertwell, of Houston, did not think it neces­
sary to audit transfers every day. He thought it sufficient 
to see that all transfe rs were turned in on the line for which 
they were punched and that the time limit was 0. K. About 
once a week a thorough checking should be made. 

President Cooper said that his transfers were not dated. 
They were punched on the edge in an arbitrary place each 
<lay, and, as no one knew where the punch was going to be, 
there was no chance of fraud. It was easy for the con­
ductor to' tell whether or not a transfer was of the correct 
date, as the punched out portions of all transfers collected 
on one day must coincide. 

Mr. Brown said that in San Antonio, although a con­
ductor could not refuse to take a transfer dated incorrectly, 
a card had been gotten up for use in connection with trans­
fe rs not dated right when the passenger insisted they be 
taken. The card simply showed that the conductor did 
not take the transfer unknowingly. 

C. J. Thomas, of San Antonio, added that he did not 
believe constant checking of transfers with a big force 
did not pay. He counted the transfers and would check 
up one line at a time at intervals. 

THURSDAY MORNING SESSION 

The Thursday morning session was given over to the 
supply men or associate members. The object of the meet­
ing was to bring about a closer understanding between the 
operating and the sup,ply men. 

Guy C. Gum, distri ct sales manager of the N ernst Lamp 
Company, who had charge of the meeting, said the alert 
supply man usually noted the practice at different places 
and was often able to give to those he visited valuable in­
fo rmation. A feeling of delicacy, however, often prevented 
him doing so until asked. 

0. E. Turner, of the General Electric Company, urged 
the supply men to bring pressure upon non-members· of 
the association they met in their travels to join the asso­
c1ahon. Among other speakers were Ernest Boehme, Elec­
tric Service Supplies Company; Sam Hobson, Wesco Sup­
pJy Company, and T. B. Whitted, of the Westinghouse Ma­
chine Company. 

The meeting resulted in the passage afterwards of a 
resolution providing that the associate members be pro­
vided with application blanks and by-laws with a view to 
getting new members. The resolution also provided that 
the associate members be supplied with a badge, somewhat 
different from that of the active members, and for the ap­
pointment of a committee to make arrangements for ex­
hibits at future conventions. 

THURSDAY AFTERNOON SESSION 

The Thursday afternoon session was opened by a paper 
of interest to gas men only. The report of the secretary, 
given later, showed that the association had three honorary 
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members, sixty-seven active and sixty-six associate mem­
bers. 

A resolution was passed providing for the establishment 
of a permanent secretary's office in Dallas, and that this 
office collect data of interest to the members for the ex­
clusive use of the members. 

On a motion by Mr. Edgar, the thanks of the associa­
tion was tendered to the officers of the San Antonio Gas 
& Electric Company and of the San Antonio Traction Com­
pany for the many courtesies received. 

The nominating committee reported the following ticket, 
which was afterwards elected unanimously: President, H. 
T. Edgar, of Fort Worth; first vice-president, W. B. Tut­
tle, San Antonio; second vice-president, J. P. Crerar, D eni­
son; third vice-president, J. D. Oliger, Cleburne ; secretary, 
R. B. Stichter, Dallas; treasurer, A. E. Judge, Tyler. 
Executive committee-H. T. Edgar, H. S. Cooper, W . B. 
Tuttle, J. D. Oliger, H. M. Moore, J. P. Crerar, R. B. 
Stichter, M. M. Phinney and J. F. Strickland. Finance 
committee-W. B. Head, C. H. Dunbar and E. T . Moore. 
Advisory committee- J. E. Farnsworth, W. J. Jones, A. 
A. Hauser, W. H. Chapman, Arthur B. Foster, T . C. 

. Brown, J. A. Myer, A. W. Guthrie, W. Broyles and Fred 
M. Lege. 

At the invitation of H. S. Potter, it was decided to hold 
the next annual meeting at El Paso, T ex. 

----+♦•-----

ENTERTAINMENT FEATURES AT THE TEXAS 
CONVENTION 

The San Antonio Gas & Electric Company and the San 
Antonio Traction Company, as hosts, provided several 
featu res for the entertainment of the delegates and visitors 
to the Southwestern Gas & Electric Association Conven­
tion at San Antonio. Tuesday afternoon the convention 
party made a tour of the city in special cars. The trip 
terminated at Electric Park, where a Mexican supper was 
served. Thursday morning the ladies of the party were 
taken in automobiles to visit the famou s Spanish missions, 
a few miles distant from San Antonio. At another time 
they vis ited interesting portions of the city in carriages. 
All members were supplied with free transportation while 
in the city. 

•• 
EXHIBITS AT THE TEXAS CONVENTION 

A very extensive exhibit of electrical apparatus was made 
at the convention by several electrical concerns. Among 
the concerns which made exhibits and which were repre­
sented were Westinghouse Electric & Manufacturing Com­
pany, Westinghouse Machine Company, Westinghouse Air 
Brake Company, N ernst Lamp Company, General Electric 
Company, Western Electric Company, Columbia Incandes­
cent Lamp_ Company, Standard Underground Cable Com­
pany, Commercial Electrie Sup·ply Company, Wesco Sup­
ply Company and the Electric Service Supplies Company. 

---~~•----

The Brooklyn Rapid Transit Company has just placed 
in service on the Fulton Street line a new all-steel surface 
car. The car in its outer lines and interior arrangement 
closely resembles the well-known "Brooklyn type" of cross­
seat eonvertible car which the B. R. T. has adopted as its 
standard. 

IMPROVEMENTS ON STATEN ISLAND 

During the summer of 1906 the Richmond Light & Rail­
road Company, of Staten Island, N. Y., suffered some 
severe traffie interruptions ~ue to unlooked-for demands 
on the Livingston power station. This was caused by the 
extraordinary increase in pleasure traffi c on the municipal 
ferry boats crossing N ew York Bay, as most of the pas­
sengers continued their journey either to the wooded parts 
of the island or to "Happyland," an amusement park 
reached by the company's lines. T o make matters wo rse, 
part of the power station could not be used at all , owing 
to difficulties arising from the installation of new apparatus. 
The coming season, however, will fin d the company fully 
prepared to do justice to both its railway and lighting busi­
ness. 

No important change has been made in the power station 
building except to construct a Custodis perfo rated radial 
molded brick stack 200 ft. high and 15 ft. inside diameter. 
The two 500-kw Curtis turbines installed in June, 1904, are 
no longer operated with jet co ndensers, but with the C. H. 
vVheeler Manufac turing Co mpany's "wet system" con­
denser s. Each unit co ntains 2000 sq. ft. of surface. The 
air pump is of the Mullan horizontal, high-vacuum type, 
and the circulatin g pumps of the centrifugal type take their 
suction from a main which, in turn, draws its water from 
the river , and also furni shes condensing water to the other 
condensing plants in the station. T he two turbines are 
spaced at about 25 ft. centers, and th e exhaust co nnec­
tions between th e turbines and co ndensers have side open­
ings, permitting a cross-over co nnection of the ex haust 
main from one turbine to the other, and thus making it 
possible to use either turbine wi th either co ndenser 

The new power generating equipment co nsists of two 500-
hp Babcoc k & \Vilcox boilers and one 1500-kw, 60-cycle, 
2500-volt , six-phase Curti s turbine. Vo ltage taps are 
also provided so the machine can deliver current a t 2300 
volts. The turbine operates with a Blake jet co ndenser a t 
a gage pressure of 150 lbs. The generator on the turbine 
has eight poles, runs at 900 r. p. 111. , and is provided with 
a rheostat suitable fo r mounting back of the switchboard. 
The aux iliary apparatu s includes two steam-driven pumps 
furnishing 12 gals. of oil per minute at a pressure of 300 
lbs. per sq. in., together with an oil tank and filt er. A turbo­
exciter is provided, consisting of a 35-kw, two-pole hori­
zontal Curti s steam turbo-generator set running at 3600 r. 
p. m. and delivering current at a potential of 125 volt s. 

There is also one 500-kw General Electri c quarter-pha c: e, 
rotary converter running at 600 r . p. m. and compound 
wound to deliver current at 600 volts, to~ether with two 
275-kw, 60-cycle, oil-cooled transfo rmers. The primaries 
of the latter are arranged for 2500 volts, two-phase, and the 
secondaries for 365 volts, six-phase; the primaries a re pro­
vided with four 2,½ per cent taps and the secondari es with 
one-third and two-third taps fo r starting. In addition to 
this apparatus the General E lectric Company pro vided a 
com:p.Jete switchboard. 

Beside the turbo units mentioned, the Livingston stat ion 
contains two 500-kw, 2500-vo lt Westinghouse alternators, 
one Walker d. c. generator and two 400-kw G. E . machines, 
all connected to Allis cross-compound engines. 

The 1500-kw turbine will take care of the lighting load, 
the rest being more than sufficient to handle th e r ailway 
business. The transmission voltage is 2300 to 2500 volts 
and the longest transmission is to Tottenville, 15 miles dis­
tant. Since the Richmond Company's station is on the 
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north side of Staten I sland and that of the Staten Island 
Midland Railroad on the south shore at Grassmere, an 
agreement has been made between the companies to re­
arrange the circuits so the southern lines of one company 
will be fed from the southern station of the other, and vice­
versa. 

Vice-President and General 1fanager S. F. Hazelrigg, 
who has been directing the power house changes of the 
R ichmond Light & Railroad Company, has also ordered 
twenty fifteen-b ench open cars from the Stephenson vVorks 
of the J. G. Brill Company. These will be 42 ft. long over 
all and 7 ft. 3 ins. wide. They wiil be mounted on No. 22-E 
maximum traction trucks. There will be two G. E. 80 mo­
tors per car. The cars will be equipped with Sterling 
double-chai n brakes and registers. This extra rolling stock 
will enable the company to give a three-minute service to 
"Happyland" from th~ New York ferry terminal at St. 
George. 

•• 
THE AIR OF THE NEW YORK SUBWAY. 

A paper discussing the quality of the air of the New 
York subway prior to 1906, hence prior to the introduc­
tion of louvres and other means of ventilation installed 
last year, was read by Dr. George A. Soper, of New Yo rk, 
before the Society of Arts in Boston, and has just be­
come available through re-publicatio n in the "Technology 
Quarterly." The paper it self is an elaborate one, but som.e 
of the main facts determined by Dr. Soper will be given. 

His first test was to determine the extent to which the 
ai r was drawn through the stairways and was moved in the 
subway by the passage of trains. A n average of 573,000 
cu. ft. of air per hour moved in and out through one stair­
way was obtained. The circulatio n of air between stations 
was determined by the time required for an odor from a 
highly concentrated grade of cologne to pass from one 
station to another. It was found that the average rate was 
3.08 miles per hour. 

The subjects of temperature and humidity were then con­
sidered. Before the trains commenced running the air in 
the subway was cooler in summer and warmer in winter 
than that outside. After the opening of the subway con­
ditions began to change, and by the summer of 1905 the 
subway was generally warmer than the streets. In the 
early part of July, I 905 , the average diffe rence was less 
than 5 <legs. By the end of August it became 7.5 <legs. ; 
in October it was 1 I <legs., and by November 10-16 it was 
18 <legs. The highest average temperature for any week 
in 1905 was 88.2 in the subway and also in the st reets. 

The relative humidity in the subway was generally less 
than out of doors, and varied from less than I per cent in 
August to 16 per cent in November. There were no fogs 
or mists in the subway, but a fai nt haze was not uncommon. 

Another test was to determine the amount of carbon 
dioxide. The average of all results was, for the subway, 
4.81 vo lumes per ro,ooo volumes of ai r, and for the street, 
3.67. This difference was regarded as very slight, since 
at no time or place was the carbon dioxide large. The 
greatest amount discovered was 8.89 volumes per 10,000. 
This occurred in the tunnel between the Grand Central ~ta­
tion and the Thirty-Third Street station on Dec. 27, 1905, 
at 6 :02 p. m., where there was a blockade. The carbon 
dioxide in the subway varied according to season, place 
where the sample was collected and other circumstances. 
More carbon dioxide was found in the autumn than in the 
summer or winter. It seemed likely that this was explain-

able largely on the ground that many more passengers 
were carried in autumn than in summer, and that in win­
ter there was more wind in the streets, increasing the 
amount of ventilation. 

Bacterial tests showed that there were on the average 
more than twice as many bacteria in the air of the streets 
as in the air of the subway, except after rains, when fewer 
were found outside than inside. The same applied to the 
molds. The number of bacteria in the air of the subway 
varied with the amount of travel. It was not found that 
any harmful germs were capable of multiplying in the oil 
which dripped from the machinery of the cars upon the 
broken stone ballast and wooden tie's of the roadbed. 

The examination of the dust in the subway showed that 
over 60 per cent of it was iron. The rest was silica, oil 
and organic matter. The speaker explained the large pro­
portion of iron by the wear of the brake-shoes, which he 
calculates at one .ton every month for each m.ile of sub­
way, to which should be added the wear from the rails, 
wheels and contact shoes. 

In his conclusions Dr. Soper said: "According to usual 
sanitary standards, based on chemical and bacteriological 
analyses, the general air of the subway was always and • 
everywhere satisfactory. The air in the cars in winter is 
not included in this statement. The general air, although 
disagreeable, is not actually harmful, except possibly for 
the presence of iron dust." This matter is now being 
invest igated by the author. The high temperature of the 
subway, according to Dr. Soper, was its most noticeable 
objectionable feature , and is worse in the mornings and 
evenings of summer, during the hours of greatest travel 
and when the air outside was cooler than during the rest 
of the day. This heat did not indicate that the air was 
vitiated or stagnant , as is popularly supposed, but because 
a great deal of heat was produced in it and stored by the 
material of which the subway was built. The small excess 
of carbon dioxide in the subway over that in the streets 
showed that the air was renewed with remarkable fre­
quency. The air was best where the subway was most 
open to the streets, and conversely it was least satisfactory 
where the subway was most enclosed. The comparatively 
small number of bacteria found in the air of the subway 
indicates that the bacteriological condition of the air was 
satisfactory, but no attempt was made to identify the dif­
fe rent kinds of bacteria. The odors of the subway were 
objectionable chiefly because they were disagreeable, and 
they can probably be reduced . 

•• 
A new through service to Granite City was started by 

the East St. Louis & Suburban Company May 15. Cars 
leave Third Street and Washington Avenue, St. Louis, on 
the hour, twenty and forty minutes after the hour for 
Granite City, without change. In Granite City the Cc\_rS 
leave N ineteenth and B Streets at ten, thirty and fifty 
minutes past the hour. The running time is forty-five 
minutes. Six handsome new high-speed and up-to-date 
cars are used in this service, and the fare for a single 
trip is 20 cents. Commutation tickets are sold, making the 
fare 12¼ cents to St. Louis and IO cents to East St. Louis. 
On the same date the service to Edwardsville was improved 
by starting the Alton cars on the half hour. The Iilinois 
Traction System's cars run on the hour, and the change 
gives an additional car each hour to Edwardsville. The 
regular Edwardsville car leaves on the half hour, but the 
trip by way of the Alton line, with a change at Mitchell, can 
be made in much less time tha1i by way of Collinsville. 
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SOME FACTS AND PROBLEMS BEARING ON ELECTRIC 
TRUNK-LINE OPERATION* 

BY FRANK J. SPRAGUE 

It is not my intention in the present paper to investigate 
railroad economies, or to formulate any final conclusions in 
the matter of steam railway electrification, but rather briefly 
to analyze and make running comment upon various phases 
of the p,roblem often discussed by engineers; to give some 
comparative facts as they have thus far developed; to de­
scribe sundry developments in electric locomotive con­
struction; and to illustrate in some detail features speci­
fically characteristic of the three typical initial equipments 
now commanding attention. 

MOTOR EQUIPMENTS 

In discussing the selection of any system, the fir st thing 
to investigate is the motor. In railway operation that 
which is to be replaced in a steam locomotive; in other 
words, a motor supplied by a local boiler, furnace, and coal 
bin: that which is proposed in its place is another motor, 
or group of motors, supplied through a wire by bigger 
boilers, furnaces and coal bins, or by energy from a water­
power. The working conductor, with everything connected 
to it in transmission or generation, although essential, is 
tributary to the motor and its requirements. 

It is not sufficient that the source of power can be made 
of any desired size, although it is an essential feature; in 
any case, such concentrated generating equipment must 
supply a number of motors. \\That is essential, and in the 
last analysis vital, is that the new motor shall have not 
only certain mechanical advantges, to the extent of eliminat­
ing the evils of reciprocating parts and reducing the cost 
of up-keep, but above all it must have capacity, measured 
not alone by drawbar pull or speed, but by both, and it 
must be of sustained character; and this capacity, to ac.: 
complish more than the steam locomotive, must be greater 
than that of the latter. Such capacity should naturally 
be attained first, by increase of the capacity of the indi­
vidual motor or locomotive, 

0

and then, when this increase 
has reached its limit, by combining motors or locomotives 
under a common control by the multiple-unit system. 

LIMITATION OF DESIGN 

The designing of electric railway apparatus is handi­
capp,ed by certain physical limitations which it is not in the 
power of the designer to change; for example, gage of 
track, size and number of drivers, length of rigid wheel­
base, dead ~nd total weights per wheel and axle, clearance 
of motors above the track, permissible. speeds of parts, pro­
vision for accessibility and repairs, and capacity for heat 
radiation. Every steam locomotive, when properly de­
signed, has capacity to slip its drivers on sanded tracks; it 
can maintain nearly its maximum average drawbar pull for a 
considerable range of speed as long as its boilers can make 
sufficient steam. Although at the disadvantage of having 
recipcr-ocating parts, its drivers, being coupled together, can­
not slip individually. In short, it is designed of a weight 
necessary to get the tractive effort required to pull a 
definite load, and then for all the capacity in the matter of 
speed which its fire-box and boilers can provide for. Es­
sential defects are that its drawbar pull varies widely, de­
pending on the position of the connecting-rod; that it does 
not materially increase below a certain speed, and the steam-

*J\bstraet of a paper presented at the meeting of the American Insti­
tute of Eleetrieal Engineers, New York, May 21, 1907. 

ing power is limited. Hence comes the limitation of the 
"ruling grade." On the other hand, the electric locomo­
tive, when likewise properly designed, provides a drawbar 
pull of constant character throughout the revolution of the 
driver; it increases to an extraordinary degree when neces­
sary; and the capacity of the boiler supplied at the central 
station is ample. On all service, however, high continuou:; 
capacity of the motor is essential. 

Capacity being, therefore, the keynote of the equipment, 
I shall discuss at some length the characteristics of con­
ductors and motors used with direct current and with 
alternating current. In so far as these comments relate 
to single-phase, alternating-current operation, they will in 
some measure be based upon the only existing commercial 
development of this character now in the United States; 
that is, upon the series-wound, commutating, single-phase 
motor with compensated field s, operated at 25 cycles. Low­
ering the number of cycles to increase the capacity of the 
single-phase motor, as has been suggested although not 
yet developed in commercial practice, of course merits seri­
ous consideration, and I shall add some comments upon this 
proposed change. 

BEHAVIOR OF CONDUCTORS 

Both motors and conductors when used for direct cur­
rent or for single-p,hase alternating current, present certain 
differences of such inherent character that there seems no 
present likelihood of material change, and this conclusion 
is as sound in regard to the motor differences as it is in 
regard to conductors. When used for single-phase 
alternating currents, conductors offer, by reason of self­
induction, an impedance or resistance to current materially 
greater than they present to direct currei1ts. This im­
pedance, and the consequent loss of energy at any particu­
lar potential delivery, depends upon the shape and material 
of the conductor, upon the frequency of alternation, the 
density of current and the power factor. Under ordinary 
conditions, a round copper conductor of, say, No. 0000 size, 
has at 25 cycles an impedance of about r.6. But with iron 
or steel conductors this impedance is increased many times, 
because the magnetization of the iron and the self-induc­
tion drive the current toward the skin of the conductor, 
so that the body of it is useless, and it might as well be a 
shell of very much less weight. 

This effect in steel rails increases with the quality and 
with the cross-section of the rail. For example, according 
to the report of the test commission of the recent I nterna­
tional Electrical Congress, on 50-lb. traffic rails the ratio 
of impedance to direct-current resistance at 25 cycles and 
300 amperes is about 5.4, while on So-lb. rail this ratio 
with the same current is 9.0, with the curious result that 
increasing the cross-section of the rail does not apparently 
increase its actual capacity for carrying single-phase cur­
rents. Quite the contrary, of course, is the fact in regard 
to direct currents, the conductivity increasing with the 
cross-section and quality. 

These statements are made, not because of special nov­
elty, but in emp,hasizing certain inherent differences in 
conductors in their behavior toward the two kinds of cur­
rent; additional weight is lent to the statement that the 
differences inherent in direct-current and single-phase 
alternating-current motors are likewise radical, and are 
probably permanent in character. 

TYPES OF MOTOR 

Among the many types of motors proposed for railway 
service four are now being exploited: Polyphase alternat-
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ing-current motor without commutator ; si ngle-phase alter­
nating-current motor without commutator ; single-phase 
alternating-current motor with commutator ; and direct­
current motor with commutator. 

Of these, two, the direct-current and the three-phase 
motors, each have a continuous rate of energy input, whi le 
the single-phase motor has an intermittent and variable 
rate. Moreover, there is combined in the single-phase 
motor two distinct functions , those of a motor and· a trans­
form er, and the latter cannot be entirely eliminated. T he 
result is a reduction in both continuous and overload ca-
pacities. . 

It is in this particular that the singl,e-ph ase motor, de­
spite a great amount of experimental development, has re­
mained defective; and while not prohibitive to the extent 
of making it an unworkable machine, its defects are so in­
herent as to place it at a serious disadvantage in individual 
comparison with other types of motors. To attain the 
pre-e minence hoped fo r, the external advantages in current 
supply must be very marked. In fact , rat ed in the same 
manner and under like physical conditions, it is only about 
half as good as the direct-current motor. Or to put it an­
other way, the weight of the complete single-phase elec­
trical equi p1!11ent on a car or locomotive , including trans­
fo rmers, motors and controlling apparatu s. fo r continu­
ous hard service, and with like physical limitations and 
ventilation, is about twice that required for direct-current 
apparatus. In addition to this there is, of course, a ma­
terial increase in the mec hanical equipment necessary to 
carry the electrical apparatu s. T he reason is simple-it is 
because of the heat generated on account of lower elec­
trical efficiency, and the working the fields of the motors 
at a reduced n1agnetic flux. 

\ Vhen co nsidering locomotives, the net result is that the 
total weight of a single-phase alternating-current locomo­
tive, with a service capacity equal to that of a direct-cur­
rent locomotive of like armature speeds and permissible 
temperature-rise ( this temperatu re-ri se being the ult imate 
limitat ion of a moto r fo r continuous service) wi ll easily 
be from 30 to 50 tons more. 

A n increase in the total weight of a train amounting to 
from 3 per cent to 10 per cent is p;erhaps not of itself of 
so much importance, because such a difference in net power 
demand can easily appear fo r var ious reasons; but a ratio 
of 2 to I in capacity fo r the limit of equipment possible 
to install within given allowable dimensions and number 
of uni ts is a matte r of vital importance. 

If an inc reased weight is permissible fo r any give n ca­
pacity, there must be some ample compensation for it. Of 
course, this is claimed to be the fact in the single-phase 
system, hut another possible advant age which might prove 
impo rtant is the abolition of gear ing and beari ngs, and 
simplification in motor and loco motive construction. 

COMPARATIVE WEIGHTS OF D I R ECT-CURRENT AN D 25-
CYCLE SINGLE-PHASE ALTE RNATI NG-CU RRENT MOTORS 

\Vhi le testimony is prac tically universal that not only is 
any single-phase motor, whatever the number of alterna­
tions, more or less ineffi cient than a direct-current motor 
of like -.,,veight or capacity, the differences of efficie ncy, ex­
cluding the losses in the gearing, are variously estimated. 

Valati n and others have indicated one measure of com­
parison between motors of different makes, types and ca­
pacity. 

Fig I shows a comparison between a 125-hp d. c. motor 
and an a. c. motor of the same weight. The comparison 

also includes the "weight-coefficient," which for convenience 
may be exp ressed by the fo llowing equation: 

Nominal rated horse-power 
Weight-coefficient =--------- ----

Revolutions X weight in tons 
T his is a fac tor of the greatest importance, and it should 

be considered not only fo r the one-hour 75 deg.-ri se load, 
but throughout the whole thermal curve. 

Generally speaking, it will be noted from these curves 
that: start ing at 500 revolutions fo r a thirty-nine-minute 
run, the ca pacity of the direct-current motor averages ap­
proximately nearly double that of the alternating-current 
throughout the thermal range; the speed of the alternating­
current moto r ri ses at a much more rapid rate, until on a 
five -hour run it is double that of the direc t-current motor, 
despite the fact that it is only developing one-half the 
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FIG. 1.- COMPA R ISO N ON T H E R MAL BASI S OF TWO DI­
RECT- CURRENT AND SI N GLE-PHASE ALTE R NATI NG-

CU RRE NT MOTORS OF EQ UAL WEI GH TS 

power ; the direct-current motor has a five-hour capac ity 
in excess of the one-hour capac ity of the alternating-cur­
rent motor ; and the ratio of the weight-coefficients, begin­
ning at a t rifle of over 2 to I , ri ses to more than 4 to I 

in favo r of the direct-current motor on the longer runs. 
T his comparison of weight-coeffi cients does not include the 
collector s, co ntro l switches, rheostats, transformers, or wjr­
ing, which in the aggregate are enough heavier for the 
alternating-current motor to maintairi these disparities. 

It is evide nt , therefore, that a pair of these alternating­
currerit motors can handle only about one-half of the to­
tal load of the direct-current motors, with all the disadvan­
tages of higher armature speed and smaller air-ga ps ; and 
considering the excess weight of the control apparatus, the 
net load over and above the electric equipment would be 
considerably less than one-half. 

The general comparison is not , so far as the relative 
characteristics a re concerned, individual to this particular 
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size of motor,' but seems to be equally applicable through 
a wide range, and indifferently as to the make, or whether 
the alternating-current motor is of the series-compensated 
or the repulsion type. Furthermore, these differ.ences are 
seemingly-so inherent that there is little chance for improve­
ment at 15 cycles. 

DIFFERENCE DET\VEEN DIRECT-CURRENT AND SI NG LE­
PHASE ALTERNATING-CU RRENT MOTORS 

The inherent differences between single-phase and direct­
current motors may be briefly summed up as follows: 

'-:i.-

: ~h 
: 
-i CEN. LINE OF RAIL ~-------
..,. 

FIG. 2. - NEW YORK CE NTRAL THIRD RA IL, W I TH 
WOOD COVERING 

I. The input of current in one is continuous ; in the other 
intermittent. 

2. One has a single frame, the electrical and mechanical 

Under Ccntc,ct 
71?ird ROY/. 

Unde;-Coatc,ct 
T/JirdRa1I. 

On lonqents and Curi/es w1/ll Radius exceeding 800/"t. 

rent; the other has a weak field , and consequen t lower 
armature torque. 

6. One has a moderate sized armature and commutator , 
and runs at a moderate speed ; the other , with equal ca­
pacity, has a much larger diameter of armature and com­
mutator, and run s at a much higher speed. 

7. One permits of a low gear-reduction , and consequently 
a large gear-pitch; the other requires a higher gear-reduc­
tion, and a weaker gear-pitch. 

8. The windings of one are subj ec t to electrical stra ins 

- --,,.- -
I 

~~ 

_,L_ ~r· 
SECTION A-A SECTION 8-8 

F I G. 3.- .'.'\EW YO R K CENTRAL T HI RD RA I L, WITH 
FIBER COVERI NG 

of one character ; in those of the other the strains are of 
rapidly variable and alternating character . 

9. The mea n torque of one is the co rresponding max i­

, lqo Conlacl 
71?rdRc,i/ 

mum ; the mea n torque of the other is only 
abou t two-thirds of the maximum. 

IO. The torque of one is of co ntinuous 
character ; that of the other is variable and 
pulsating , and changes from nothing to the 
maximum fifty times a seco nd. 

1 r. One has two or fo ur main poles only, 
t wo paths only in the a rmature, and two 
fi xed se ts of brushes ; the other has eight 
to fo urteen poles, as many paths in the 
a rmature, leading to unbalancing, and as 
many movable sets of commutator brushes. 

12. One can mainta in a high torqu e for 
a co nsiderable time whil e standing still ; the 
other is apt to burn out the coil s which are 
short-ci rcuited under the brushes. 

13. In one, all a rmature-coil connections 
a re made direc tly to the commutator; in th e 

lop Contacf other, on the larger sizes resistances a re i11-
TnirdRc"1. 

traduced btween the coil s and every bar of 

FIGS. 4 A N D 5.- CLEARANCE LINES. FOR UNDER AN D OVE RR UNN I NG 
THIRD RAIL 

the commutator, some of which are always 
present. 

parts being integral; the other has a laminated frame con­
tained within an independent casing. Hence there is not 
equal rigidity or equal use of metal. 

3. One has exposed and hence freely ventilated field­
coils; the other has field-coils im.bedded in the field mag­
nets. 

4. One has a large polar clearance, and consequently 
ample bearing wear; the other has an armature clearance of 
about only one-third as much, and hence limited bearing 
wear. 

5. One is operated with a high magnetic flux, and con­
sequently high torque for given armature-conductor cur-

14. In one the sustained capacity fo r a 
given weight is within the reasonable requirements of con­
struction ; in the other it is only about half as much. 

15. F inally, the gearless type, with a rmature and field 
varying relatively to each other , is available for one, but 
this construction is deni ed to the other. 

Consideration, then, of the characteristics peculiar to each 
class of motor indicate, not that the single-phase motor 
cannot be used, but that if adopted the weight or number 
and th e cost of locomotives or motors required to do the 
work must be much greater ; that the depreciation of that 
which is in motion will be much higher ; and tha t th ere 
will always be an excess weight of fixed amount per unit 
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whi ch must be carried ir respective of the t railing or effective 
loads . We must , t herefore, in many cases be led to the 
selection of the direct-current motor, that motor which has 
the higher weight-capacity, the greate r endurance, and the 
lower cost per unit of power. 

COM PA RIS ON OF DIRECT CURRE N T AND ALT E R NATI N G­
CU RRENT BRAKING 

O n the general subject of braking it should be pointed out 

sible failure, the consequence might be serious should it be 
necessary suddenly to call upon the machines to brake; as, 
fo r example, when getting under way, or when slowly 
ascending a grade there should be a failure of current and 
t he train begin to back down before the air brakes were 

FIGS. 6 AN D 7.-TRACK AT W OODLAWN AFTER ACCID ENT, SH OWI N G EFFECT ON THIRD RAIL 

that with di rect or continuous-current motors there is al­
ways a residual magneti sm in the fi elds because of their 
construction, and the fact that the exciti ng current never 
changes direction. Such machines, therefore, can always 
promptly build up automatic-
ally wh en properly closed 
upon themselves and the re­
verser is set in the pro per 
direction . 

A similarly effectiv e method 
of br.aking has been claimed 
fo r motors operated by sin-
gle-phase alternating cur-
rents, but it would seem that 
in this case there is not 'the 
same degree of reliabili ty. 
I n such motors the fi eld is 
laminated to the last degr ee 
to cut down heat-losses and 
to increase the capacity; it 
will hold but li ttle res idual 
magnetism under any cir-
cumstances, and furthermore 
the fi eld is excited by a rap­
idly varying alternating cur­
rent. I t is, therefore, pos-
sible that at times the fi eld 
will be nearly inert, and 

applied, or in case for any reason they should not be 
promptly available. 

GE N ERAL COMPAR I SO N O F WORKING CONDUCTORS 

A ll working co nductors a re in many ways objectionable, 

I 
I 

I 
I 

I 
I 

~ 
I 

I 
I 

I 
I 

comparatively slow, with its 
low-turn winding, in building 
up, or possibly the field may 

FI G. 8- THREE-PHASE LINE CONSTRUCTI ON O N THE PONTEDECIMO-BU SALLA 

be enti rely inert, and may refuse to build up at all . T here 
seems, therefore, no certainty whatever that a single-phase 
alternating-current motor, disco nnected from the line, ana' 
without any other exciting source, will, when closed upon 
itself, always build up into a braking dynamo. 

Aside from the ordinary objection of having such a pas-

LIN'E, I TALY 

but since they a re a necessary connecting link between the 
source of supply and the motors, some comparisons may 
be made of the two types, the under-contact, protected 
type of third-rail and the overhead trolley, as affected by 
construction and operation. 

T he third rail is an inert structure, it can be aligned 
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accurately with the. track, is not under strain, and its ex­
pansion can be readily taken care of. The overhead trol­
ley is necessarily a system under strain, and where per­
manency is desired and high potentials are used it must be 
carried by one or more catenary cables, which on roads 
of high curvature makes the construction more difficult. 
I ts alignment in the latter case does not correspond with 
the line of track, and as ordinarily constructed it is sub­
ject to extreme variations of tension on account of weather 
changes. 

The third rail offers some hindrance to the ordinary 
maintenance of track; but overhead construction is in­
elastic, and the laying of additional tracks, or changes in 
grades or alignment require radical and expensive altera­
tions or additions in permanent overhead structures. 

Derailments will crush one form of conductor to the 
ground, forming a short-circuit which will cut off the sec­
tion; but they may also knock down the supporting 
structures of the other, and, where there is a plurality of 
tracks, put them all out of service. 

In wrecki11g, the third rail offers some obstruction to 
the throwing of the equipment to one side; but, on the 
other hand, overhead ·cqnductors may interfere with the 
operation of the crane boom s of the wrecking car. 

Where there are two or more tracks, snow cannot be 

□ 

of danger because of rearing equipment in case of derail ­
ments or colli sion, and the physical necesssity of often 
bringing the trolley within a short distance of the cars. 

Then there are corrosion and soot deposits when steam 
and electric operation are maintained over the same track. 
Where the steel supporting bridges also carry signals, as is 
proposed in some cases, there is increased danger to men 
engaged in cleaning, painting, or repairing overhead 
structures, and taking care of signals; and when spanning 
two or more tracks there is a possible interception of the 
train operators view of signal s because of dips in the rail­
road grades bringing overhead bridges in front of the sema­
phores, which likewise may be made les s distinctive if they 
have truss members for a background. 

In the matter of inspection, that of the third rail can 
probably be carried on by the regular section hands, and 
ordinary repairs made without interfering with traffic. Re­
pairs of an overhead system on a main trunk line presents 
some special difficulties. It will often require judgment and 
experience to determine just where trouble may exist, and 
in any case that particular section of the line must be ab­
solutely cut out and made dead. If the repairs be other than 
at a rigid cross-suspension, it would seem that they would 
have to be made from the top of a structure, running on, 
and for the tim e being occupying the rails and propelled 

□ □ 

FIG. 9.-140-TON DOUBLE UN I T A. C. LOCOMOTIVE 

piled up between them if the third rails are located there; 
but on the other hand overhead conductors are a source 
of danger to trainmen, to snow-shed and tunnel repairers, 
and in the open are subject to troubles of sleet formation. 

The third rail will oftentimes be covered with snow, but 
is unaffected by sleet. Very thorough tests made in con­
nection with the New York Central work show satisfactory 
operation, not only in sleet storms, but with the rail buried 
in snow. Additional depth should not add much difficulty. 
With regard to frogs and switches, there are no problems 
which cannot be solved with this type of third rail, with 
an occasional overh ead section, and any required amount 
of power can be collected at operative speeds. 

On Western roads, where a rotary snow-plow is used, 
overhead conductors and the supporting insulators, espe­
cially in yards, will be subject to a l~eavy bombardment of 
snow, ice and refuse, with possible resultant breakage, and 
the under sides of the umbrellas of the insulators will be 
often filled up with wet snow. 

As to danger to passengers or employees, this is largely 
overcome where the under-contact third rail is properly 
protected, and is designed with due regard to equipment 
clearances. With an overhead high-tension trolley, there 
is, on trunk railways, where there are overhead street or 
highway bridges, tunnels and snow-sheds, great possibilities 

by its own power. The old practice common to street over­
head trolleys is, of course, unavailable; there a construc­
tion wagon can drive on to the track and off again at will , 
and the line even while alive can be readily repaired, but 
a practice possible with 600 volts would probably be fata l 
when attempted with the very high potentials now obtain­
ing in single-phase operation. 

In this latter system it seems vital in the interests of 
general safety that every crossing bridge, and every sup­
porting st ructure should be mechanically and permanently 
connected with the return ci rcuit of the rails, to avoid the 
possibility of such structures being in partial or complete 
contact with the overhead conductors and not absolutely 
grounded, and at all crossings and highways both the 
catenaries and the trolley wire should be thoroughly shielded 
from either accidental or wilful interference. 

The time-honored tickler in universal use on steam rail­
ways to warn freight brakemen of the proximity of high­
way crossings, bridges and tunnels seems unavailable with 
an overhead system, because if it did not catch in the 
pantograph collector it would be an ever present menace 
not only in wet but also in dry weather, because of the pos­
sibility of it coming in contact with the overhead line. 

Where single-phase alternating-currents are u sed, the 
magnetic and static inductive effects on telephone and tele-
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graph circu its cannot be i"gn6ted, not the da nger of inter­
feren ce wi th signal sys tem s disregarded. 

T he attitude of city authorities may in time raise effective 
obstacles to the use of overhead wires except where all 
crossings pass beneath the line of the road, and will, I think, 
ultimately require new third rail co nstruction to be full y 
protected-even althou gh on a private right ot way. 

T he degree of success of the altern ating-current develop­
ment will depend primarily on th e development of capacity 
and all-ro und operative features in single-phase lo comotive 
a nd car equipments. T he 25-cycle motor (hitherto the only 
frequency actually installed ) whether judged by individual 
co m parison or specific equipm ents, or th e general testimony 
of electrical engineers of manufac turin g com.pa nies, has 
proved inadequate when co mpa red with its rival. To co r­
rect thi s- defect it has been proposed to adopt I 5 cycles as 
a standard of operation . It is diffi cul t to establish exact 
compariso n of equipm ent weights unless one per so nally 
conducts tests, or has co m plete technical r epo rts which have 

hand, the manufac turer s of B hope to show about 10 per 
cent total saving in the weight of a 15-cycle equipment, but 
this hope is based upon theoretical estimates, not actual 
perfo rmance. 

O n other sizes it is probable that these r elative dif­
fer ences will va ry somewhat, but a compari so n of the weight 
coefficients of large 15-cycle motors and direct -current mo­
tors of like weight show a ratio of two to one in favor of 
th e direct-current machine. 

MOTO R AND LOCO MOTIVE CONSTRUCTIONS 

Motors ar e of the g eared and gearless types, may be en­
tirely separate units or partly integral with the truck frame, 
and may be wholly or partly spring-suPfo rted. Locomotive 
designs, influenced in part by the type of motor adopted, 
show a great vari ety of constructions, and may be very gen­
erally classed as rigid fram e with :ill weight on the driving 
axles and without leading tru cks; rigid frame with either 
single axl P. or bogie leading trucks at each end; and bogie-

FIG. 10.-A 125-TON ELECT RI C L OCOlvIOTIVE EQUI PPED WITH EIGHT GEZ 28 MOT O RS 

been made on identical bases; but the fo llowing table is 
one comparison of the approximate weights of co m plete 
equipments of two recent typical types of like nominal ca­

pacity. 

Weight of Four-Motor Alternating-Current Equipments. 
l\Iotor .. .. .................... ...... .... .. . 
Cycles .................................... . 
Nominal capacity per motor ............... . 

Individual weights: . 
Armature ................................ . 
Field ....... - ................ ·· · · · · · · · · · · - · 
Gear, case, and pinion ..................... . 

Total motor ........... , .................. . 
Car equipment: 

Four motors ................. . ......... . 
Transformer and rheostat ............... . 
Controller and adjuncts ................. . 
Trolley .............................. - .. . 
Wiring, switches, etc. ( ?) .......... . .... . 

A B 
rs 

75 hp 
Lbs. 
1333 
2-1-1 4 
398 

41 45 
Lbs. 
16,580 

6750 
IOOO 

500 
1950 

26,780 

25 
75 hp 

Lbs. 
1146 
2646 
407 

4199 
Lbs. 
16,796 

4325 
IOOO 

500 
1239 

24,o60 
Excess A over B . . . . . . . . . . . . . . . . . . . . . . . . 2720 

These totals are not fi nal in either case, fo r the indi­
vidual motor weights of each type will ve ry likely be in­
creased from 300 to 450 lb s. in regular manufac ture. But 
allowing for such changes and correct ions as seem reason­
able, not only is no actual saving in A over B probable, 
but the excess of nearly a ton and a h alf against the 15-
cycle equipment will remain in so me makes. O n the other 

truck lo comotives, the bogies being pivoted under the cab 
and sometimes linked together. 

Each half of the double-unit locomotive shown in Fig. 9, 
which is a study by one of the large compames, has three 
axles, to each of which is geared an alternating-current 
motor, after the usual fashion. E ach section has a rigid 
wheel-base of about 12.5 ft ., and weigh s from 65 to 70 tons, 
making a total w eight of from 130 to 140 tons for a unit 
having a r ated capacity of about 1500 hp with natural 
ventilation. 

A n analysis of the action of a lo co motive demonstrates 
beyond question that this general type of machine, that is, 
one having a rigid frame and no guiding trucks, is limited 
to moderate speeds, and would be unsafe if operated at high 
speed on a road with much curvature and special work 
No twithstanding the fact that it has been strenuously ad­
vocated, even recently, I think this particular typ·e will not 
find favor among the railroad men, and it is already prac­
t ically abandoned in · the proposals of the manufacturers 
in favor of a bogie-truck type, or an articulated type com­
po sed of two rigid frames with single axle leading trucks 
a t each end of the complete unit. It is also proposed 
to carry the geared motors, centered on a spring-con­
n ected quill, directly over the main driving axles, and 
to support th e entire motor by springs from the locomotive 
fram e. 

Particular interest naturally centers upon the distinctive 
types of locomotives installed on four important railway sys-
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terns, the Valtellina and the Simplon Tunnel in Switzer­
land, the New York Central, and

1 
the New York & New 

Haven, which well illustrate three of the principal meth­
ods of construction developed to meet the demands of dif­
ferent electrical systems. 

As illustrating a high order of electrical and mechanical 
engineering, the work of the Ganz Company merits special 
mention, for it is undoubtedly true that the present status 
of the polyphase system, which stands on a favored plane 
with many Italian engineers, is owing almost entirely to the 
efforts of this company. 

The general characteristics of the New York Central type 
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Company, is of the two -axle free bogie type. The rigid 
wheel-base is 8 ft., the total wheel-base 22 ft., the length 
over all 37 ft. The weight of the locomotive is 93 tons, 
having been raised considerably over early expectations. 
It has an hour rating, on the usual standard, of rooo hp 
when operated at 25 cycles, but is fitted with blowers to 
raise the average capacity. It is intended to handle a 200-
ton trailing load at schedule, with some margin of per­
formance. 

Although built primarily for ope rating directly from r r ,-
000-volt, single-phase alternating current, these locomotives 
must operate also from the 650-volt direct current while 

b 

FIG. 11.- A 96-TON LOCOMOTIVE EQUIPPED WITII E l GHT GEZ 30 l\lOTORS 

of locomotive, the Batchelor machine as developed by the 
General Electric Co mpany, are pretty ge nerally understood. 

It is gratifying to note that althottgh the electr ic service 
was inaugurated only as recently as the 22d of last Decem­
ber, has been developed under extraordinarily difficult cir­
cttmstances, and has had to face much adverse criticisn1 

□ 

on the Harlem tracks. They, therefore, have additional 
control provision, a nd besides the double-pantograph co l­
lectors, have co ntact shoes, those o n the side being arranged 
fo r lifting by ai r pressure on account of limited clearances 
on a par t of the run. · 

The motor armatures are wottnd for operation at a norm al 

□ 

F l G. 12.-110-TON ELECTRIC LOCOMOTIVE EQll!PPED WITH FOUR GE 84 MOTORS 

because of a serious accident due to extraneous causes, 
already 305 train movements, representing 86 per cent of 
the present total of the New York Central and Harlem 
train s, both locomotive-drawn and multiple-unit , are oper­
ated electrically. The aggregate delay has bee n less than 
with the old steam servic e, a fact particularly noticeable in 
times of snow storms. The main station output for twenty­
four hours is but about 65,000 kw-hours, and when the bat­
teries are in service but one steam unit is required at time 
of max imum load. 

The New Haven alternating current-direct current lo co­
motive, built by the Westinghouse Electric & Manufacturing 

maximum of about 250 volts, and hence are co nnected in 
permanent series of two, ·while the field circuits are ar­
ranged for eac h pair of motors in a separate group,' and for 
series-parallel grouping independently of the armature cir­
cuits, to provide for the varying flux in alternating-current 
and direct-cttrrent operation. Of course, the motor groups 
on the two trucks can he con nected fo r series-parallel opera­
tion with direct-current supply, but with the disadvantage 
of using about double the am.ount of current at slow speeds 
that is required when four motors, each wound for the full 
potential , are in series. 

The first of these machines, pulling a short train, made 
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entry into the Grand Central Station on May II, 1907, and 
. in a short time the operation of equipment should be under 
service test. 

Some question has been raised as to whether trucks with 
drivers of so large a diame.ter, 62 ins., on which are con­
centrated 15 tons of motors in a limited wheel-base, will 
track properly under all · conditions of rail. Experience, 
however, is the final criterion. 

Sometime since I made a very careful investigation of the 

it will maintain a drawbar pull of nearly 25,000 lbs. at a 
good rate of speed for several hours continuously, and with 
natural ventilation. These extraordinary characteristics 
would, for the class of service for which these machines were 
considered, amply warrant the additional weight because of 
the simplicity of the gearless machine. 

A very promising type of machine, embodying many of 
the good features of those which had preceded it, is now 
under construction by the General Electric Company, for 

FIG. 13.-ALTERNATING-CURRENT LOCOMOTIVE MOTOR-GENERATOR COMBINATION, WITH INDEPENDENT TENDER 

possibil ities of direct-current gearless and geared motors, 
the former of the bi-polar type, for the same service, a very 
severe one. 

Both machines are of the four-axle, bogie-truck type, the 
trucks being linked together. The geared locomotive, Fig. 
ro, weighs 93 tons and the gearless, F ig. rr, 126 tons, but 
the weight per axle is well within the usual allowance. On 

T 

use either on direct current or with a motor-generator set 
supplied from. an alternating-current trolley. This machine 
is of the four-axle free-bogie type, the drawbar pull being 
taken through the main frame. On each truck, and form­
ing an integral part with it, are two bi-polar gearless mo­
tors driving the middle pair of axles, and at either end of 
each truck is a pair of leading wheels of similar diameter, 

FIG. 14.-160-TON LOCOMOTIVE WITH MOTOR-GENERATOR SET CA RRIED IN THE CAB 

each truck are four motors, connected two in series , to be 
operated at a maximum line potential of 1500 volts. The 
geared motor construction is of the usual standard, but 
fitted with commutating poles, while .the gear less machine 
has modified bi-polar motors of the New York Central type. 

A comparison of the efficiency curves of the two ma­
chines is interesting, these showing for each from 87 to 
88 per cent on a five-hour load, and fa lling only to 83 per 
cent with 50 per cent increase, while at half this load the 
efficiency of the gearless machine is much higher than that 
of the geared. Some adequate idea of the capacity of the 
gearless machine may be gathered from a statement that 

which have a limited, spring-resisted side play. The nor­
mal wheel-base of each truck is 12 ft. , the total wheel-base 
32 ft., ahd the length over all 36 ft . This machine should be 
cai;able of an almost unmatched speed and freedom in fol­
lowing irregular curvatures, and with special ease of track 
approach. 

USE OF STEP-UP AND STEP-DOWN 'TRANSFORMERS 

\Vhere the distance is not great, as on the present pro­
posed limited operation of the New Haven road, both step­
up and step-down transformers have been omitted, and the 
rr ,ooo-volt trolley line is supplied from the station switch­
board. This means direct connection between an extended 
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system of overhead working conductors and generators 
operated at high potential, with one side grounded, with, of 
course, whatever protection ligntning arresters can provide. 
Such are· the vagaries of lightning, and the uncertainty 
of the very best arresters, that I cannot but feel that this 
practice, which subjects costly generating equipments to 
direct lightning attack and special grounding stress, will 
not obtain to any great extent, for the possibility of lay­
ing up a complete unit of great capacity, steam engine as 
well as generator, because of a lightning flash or accidental 
ground, is too great a penalty to pay for eliminating trans­
formers, and is a special handicap upon the possibilities 
of transmission. 

It is certain that standardization should be directed to 
the construction of generators. Any material increase of 
potential above that now comm.on means reduced capacity 
and efficiency, increased danger of breakdown, and greatly 
increases individual cost, to say nothing of the capitalized 
risk of failure. Quite asi"de from the question of cost and 
efficiency, air cooling, the only possible method for gen­
erators, manifestly cannot be safely carried above that 
which is tolerable for static transformers, which, when 
wound for the higher potentials, are invariably oil-cooled. 
The transformer, per se, is the simplest and most flexibl e 
device for changing alternating-current volume and pres­
sure, and its moderate cost and high effic iency, taken in 
connection with the like elements of moderately high po­
tential generators, will leave the total cost and effici ency 
of generating equipment roughly the same. T here will be 
the added very great practical advantage that the gen­
erators not only work at lower potentials, but on closed 
metallic circuits, a re removed from direct contact with work­
ing conductors and earth, and have interposed between 
them and the line at least one set of static transformers, 
which practical experience has shown to be one of the best 
generator safeguards against lightning, and which, if broken 
down, do not involve large and costly units , nor wholesale 
sacrifice. of capacity. 

FIELD OF THE SINGLE-PHASE ALTERNATING-CURRENT 
MOTOR 

No one can deny that if the single-phase motor be de­
veloped to a high state of weight-efficiency, unhandicapped 
by excessive weight of the collateral apparatus necessary 
on a car to utilize it , and if th e capacity of co nductors, es­
pecially steel conductors, for alternating currents can by 
any discovery be raised, the elimination of moving ma­
chinery in, and the simplification of sub-s t~tions would open 
up a very extended and important field for the use of this 
type of apparatu s. 

It seems to me that the present principal hope of use­
fulness of the single-phase system is on roads of considerable 
extent which · operate an irregular and sparse traffic , and 
where only a moderately expensive, or what may be called 
a second-class overhead construction which will keep down 
the ratio of line investment to that of the balance of equip­
ment, is tolerable. As one departs from this condition, 
adopts more permanent construction, and faces the problems 
of denser traffics and higher capacities , and advantages of 
the single-phase system will disappear, and a superiority 
of the direct-current equipment, with such improvements 
as are in sight, become manifest. But whatever may be the 
future of single-phase operation under the conditions stated, 
any present claim for it as the preferable equipment for con­
gested service demanding high schedules and great ca­
pacity is not worth a moment's thought , for in this field, 
at least, it cannot touch the direct-current system. 

I 

I see no practical necessity to formulate conclusions by 
averaging conditions, and I cannot conceive the responsible 
officers of any trunk line road being guided in their de­
termination of what seems best for their own requirements 
by consideration of what some road thousands of miles re­
moved in location and enormously removed in operating 
conditions may do. 

In any case, the most satisfactory system will be that one 
which will permit of continuous all-round operation under 
such conditions as wi ll utilize to t he utmost all the bene­
ficial features of electri c application. If any one system can 
be demonstrated to meet these conditions better than all 
others , then that system will become pre-eminent, no matter 
what standards may have been adopted or recommended, 
and no matter what our preconceived opinions may be. 

DISCUSSION 

vV. J. \Vilgus, vice-president of the New York Central 
Railroad, said that he agreed with so many points made 
by Mr. Sprague that he would hasten to roint out rather 
those with which he disagreed. One of these v,ras the re­
ference to the relations between the men who arc now con­
ducting trunk line work and the 'electrical engi neers who 
wish to electrify steam railroad systems. It was true that 
some steam railroad officials had looked down upon elec­
trical apparatus as something not capable of handling the 
heavier traction problems, but rec ent developments had dis­
pelled this idea, and now they were looking with keen in­
terest into the subject with a full appreciation of the magni­
tude and dignity of the problem. T here had been, h owever, 
too mu ch befogging of their minds through electrical con­
troversies about things they do not understa nd. J fe sug­
gested that in ge neral discussions the subject should be 
treated with greater broadness and that steam railroad men 
should be attracted to present papers on electrification from 
their point of view to secure an interchange of ideas. 
Evolution will govern rather than revolution. T he rail­
roads must move forward in those cases where the steam 
locomotive has proven its inability to cope with very heavy 
service , or where steam operation is undesirable. T he New 
York Central electrification is an example of the success 
attending where electricity was applied to solve special 
problems , and the more recent work on the 50-mile stretch 
between Utica and Syracuse was another application for a 
somewhat different condition. In the West probably a 
number of places could be electrified where steam loco mo­
tives conld not handle the traffic on pusher grades. H e 
wanted it understood that the present New York Central 
electrical zone was not permanently fi xed at Croton, but 
that a t some future tim e when developments justified it 
would be extended to Albany, 142 miles from New York. 
As to the merits of different systems, he would warn the 
different electrical engineers not to quarrel so much as to 
fright~n the steam men, but rather to point out that every 
problem had its special features which would be instrumental 
in the selection of this or that method. For example, di­
rect-current operation at low potential had to be adopted 
in the New York zone irrespective of other considerations, 
because the city authori ties would not permit the use of 
high-tension trolleys and the tunnel clearances were also 
insufficient for overhead construction. As another example , 
he cited the case of a double track tunnel where the com­
peting companies were offered the widest latitude in the 
choice of systems. A comparison of the bids showed that 
for th at particular installation direct current was the 
cheapest in first and annual cost ; in fact, 20 to 25 per cent 
less than its nearest a. c. competitor. Much has been said 
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also about the cost of overhead single-phase co nstruction, 
but only a year ago one authority had estimated it at $16,-
000 per mile, but the actual cost had been $50,000. Even if 
the a. c. construction is the cheaper it must be borne in 
mind that the current losses are greater and this extra cur-
1'ent is a co nstant charge. It can be set off against the 
higher cost of some other form of const ruction more 
eco nomical in current. He heartily agreed with Mr. 
~prague about multiple-unit systems, fo r the New York 
Central had already reaped its reward by the elimination of 
train de lays at the Grand Central Depot form erly caused 
by the constant shifti ng to and fro of steam locomotives. 
Already the station capacity had been increased 33 per cent , 
and the more rapid accelerat ion has resulted in the ability 
to maintain the schedule with a reduced rate of speed be­
tween stations. T herefore, in making a selection of a sys­
tem, relative aceleration should be compared, no t only fo r 
suburban service, but also for through service. In con­
clusion, Mr. \Vi lgus pointed out that the cost of electri­
fication was not the only thing to be considered by a steam 
railroad wishing to change its motive power , but that many 
other facto rs of ·cost came in train. O ne of these was the 
necessity to cha nge the signal system and the expense of 
this one item was so great that it wou ld surely hinder many 
possible electrifications unless so me radica l r eductions are 
made possible in the cost of signal systems fo r electric lines. 

l\fr. Stillwell said that he took issue with the author in 
regard to certain of his opinions. For interurban service 
the speaker ha s used. and may continue to use fo r so me 
time to come, direct-current equipment. Fo r trunk line 
operatio n he believes that the 15-cycle single-phase sys­
tem possesses controlling advantages as co mpa red with any 
direct-current system that has been suggested or is liable 
to be developed into an operating system. He regretted 
that further information was not given in regard to 1200-
volt motors. He thought th e comparison shown in Mr. 
Sprague's diagram of a d. c. motor and 25-cycle a. c. motor 
was defective for several reasons. (I) I t compares two 
motors of equal weight.' Had the compar ison brought to­
gether two motors of equal type the ratio of weights would 
have been far less than is the ratio of output when equal 
weights ~re considered. (2) The weight of the d. c. mo­
to r (23 lbs. per hp on the one-hou r rati ng) is very 
light and indicates that in respect to the relation of 
weight to out i:; ut the motor is superior to a nything in gen­
eral use. The latest 200-hp motors offered withi n the last 
sixty days to the Interborough Rapid Transit Company by 
the leading manufacturers of the country weighed, re­
spectively, 28 and 30 lbs. per horse-power on the one-hour 
rating. O n the other hand, the a. c. motor shown in the 
diagram has a much high er relation of weight to output 
than other single-phase motors of comparable output in the 
market. (3) The comparison is for a 25-cycle motor and 
not for a 15-cycle motor, as reco mmended by the speaker 
and Mr. Putnam. The speaker had obtained last week 
from the engineers of one of the leading manufactu ring 
companies comparative fi gures relating to 15-cycle single­
phase a. c. motors of 200 hp at one-hour rating and 600-volt 
d. c. motors of the same output. These motors are prac­
tically identical in speed when delivering 200 hp. T he 
data in which he was particularly interested were the maxi­
mum vertical dimen sions and the weights of these motors. 
The n,aximum vertical dimensions of the a. c. mo tor is 
36½ ins., that of the d. c. motor I¾ ins. less. T he weight 
of the a. c. motor is 6280 lbs.; that of the d. c. motor 6000 
lbs. ; both of these weights are exclusive of gear, gear case 

and pinion. The a. c. motor requires a wheel-base I ft. 
longer than is necessary with the d. c. motor. The ratings 
in the case of both motors are based upon the same rise of 
temperature without fo rced ventilation. If in Mr. Sprague's 
diagram the 15-cycle a. c. motor and the 1200-volt d. c. mo­
tor had been compared, th e speaker believed ther e would 
have been littl e, if any, difference in dimensions or weight. 
I n some recent estimates made on the cost of th e 1200-volt 
d. c. and the a. c. systems to average trunk line railway con­
ditions operating both freight and passenger service, the 
first cost of th e electrical equipment of th e d. c. system ex ­
ceeded that of the a. c. system by about 50 per cent. 

W . B. P otter, chief engineer of the railway department 
of th e General E lectric Company, said that he wanted to 
make clear that neither he nor any of the engineers asso­
ciated with him had any leaning toward one system as a 
cm e-all. As engineers, they looked at each problem as 
something ~o be considered on its own merits. As an ex­
ample of recent progress in motor manufacture, he men­
tioned the use of commutating pole motors, and expressed 
his confidence by stating that he believed this type to be 
the princ.ipal direct-current motor henceforth used for rail­
way work. Several thousand were now being made by 
his company and other thousands had been ordered. The 
matter of co mmutation had limited single-phase develop­
ment, but he was pleased to say that a single-phase motor 
could now be produced in which the commutation is as 
goo d, if not better , than the ordinary d. c. motor , and in 
which th e arma ture speed will not be more than 15 per 
cent higher with a larger air-gap than ordinary. Other 
adva nces would also make it more comparable with the 
present d. c. motor , and this without introducing ex­
traneous resistance, yet would increase the efficiency 
several per cent and the rating 25 per cent on the hour 
basis. As to higher d. c. voltage, he wished to suggest, 
fo r the sake of simplicity, that 1200 volts should be the 
next step and not potentials between 600 and 1200. Taking 
up again the question of "rival" systems, it seemed to him 
that a sufficient exp,lanation of the standpoint of his com­
pany lay in the fac t that it was now building 600 and 1200-
vo lt d. c. motors, 6000-volt three-phase motors and 25-cycle 
single-phase motors. 

C. F. Scott, consulting engineer of the Westinghouse 
E lectric & Manufac turing Company, agreed with Mr. Pot­
ter in the statement of so-called rival systems. Taking up 
the paper of the evening, he said he was interested in the 
author's method of arriving at conclusions so at variance 
with those of other engineers. T o be sure, if Mr. Sprague's 
assumptions were taken for granted , hi s conclusions are 
logical enough , but he did not agree that those assump­
tions were correct. He showed, for instance, that the 
alternating-current motor has at light loads a much higher 
speed than the d. c. motor under the conditions he had 
taken. T here is an apparent co nclusion , therefore, that 
the a. c. motor is lacking in many of the excellent charac­
te ristics possessed by· the d. c. motor , but the author had 
fa iled to call attention to another point, namely. the ready 
adjustability of speed by means of voltage taps from the 
t ransformer. T hi s latter advantage enables the a ttainment 
of diffe rent to rques at different speeds, and thus the a. c. 
motor may h ave different acceleration characteristics under 
the control of t he motorman. Another po int was that of 
rail loss. Although the loss per ampere is greater with 
a. c., the loss per kw may be much less. It would seem 
that the author assumed the characteristics of the d. c. mo­
to r as ideal, and where the other motor has different char-
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acteristics valuable in their way he had ignored them. Mr. 
Sprague had also laid very little stress upon the relative 
merits of the two systems between the power house and 
the train. The subject of braking had also been referred 
to by him with a reference to the ~upposed inferiority of 
a. c. motors in this connection. He thought it would be 
of interest, therefore, to tell the members that a paper had 
been prepared for the annual meeting of the Institute deal­
ing with electric braking with single-phase motors, in which 
it has been found that this type lends itself admirably to 
braking, doing far more than has been possible with th e 
d. c. motor or any other hitherto. 

The remarks of N. W. Storer, electrical engineer of th e 
Westinghouse Company, were devoted largely to a consider­
ation of what Mr. Sprague had called differences between 
direct-current and the alternating-current single-phase mo­
tors. These are published in the abstract of the paper in 
this issue. 

(I) "The input of current in one is continuous, in the 
other, intermittent;" quite true, but the draw bar pull is 
quite as effective in one case as in the other. 

( 2) The direct current motor has a solid fram e like the 
single-phase motor. It has further two or more laminated 
poles bolted in and if the interpole construction is used has 
as many more relativ ely small and delicate poles. The a. 
c. motor as built by the W estinghouse E lectric & Manu­
facturing Company has, in all sizes up to a di ameter of 
38 ins., fi eld punchings made in a single pi ece and built up 
and keyed in the frame, making it as solid a construction as 
an armature on its spider. A claim fo r less rigidity in the 
single-phase motor is hardly sustained. 

(3) Coils in contac t with iron will dissipa te heat much 
faster than when in the open air. This is especially true of 
coils in an enclosed motor. The speaker sa id he had re­
peatedly noticed motor field coils which had been r emoved 
on account of roasting out had shown the insultation in con­
tact with the pole pieces to be in good condition, while other 
sides were badly roasted. In respect to ventilation of fi eld 
coils the single-phase motor is sup erior to the direct cur­
rent motor. Smaller cross section of coils also allows the 
heat to be radiated, better with the single-phase motors, 
and the fact th at a large part of the loss in the motor is 
concentrated in the fi eld iron will enable the motor to dissi­
pate a much larger amount of heat for a given temperature 
rise than a direct-current motor. 

(4) Many thousands of direct current motors are to-day 
in operation with a clea rance of ¼ -in. to 3/ 16-in. between 
poles and armatures and in practically all cases where more 
than 3/ 16-in. clearance is used it is for electrical reasons. 
Further, while the smaller air gap used for single-phase 
motors was at first much feared, the fears have proved to be 
without foundation and the present clearances of from 
o.r-in. to 0.15-in. have proved to be ample and fully as good 
as 0.15-in. to 0.25-in. on direct current motors because there 
is no unbalanced magnetic pull. 

(5) The torque of an armature is the pull it will exert at 
one-foot radius.· It, therefore, makes no difference in the 
result whether it is obtained with large flux and few arma­
ture conductors, or v ice versa. 

(6) The armature -diameters for a. c. motors ordinarily 
run from 5 to 15 per cent larger than for d. c. motors of 
corresponding output. The armature speeds of th e earli er 
single-phase motors were much higher than th e speeds of 
corresponding direct-current motors. At the present time, 
however, the speed at the nominal ra t ing of the motor is 
practically the same as that of direct current motors and the 

maximum operating armature speeds are wi thin the safe 
limits set for direct-current motors. 

(7) Gear. r eduction, of course, depends upon the speed 
and th e same gear pitch is used for single-phase motors as 
for direct current motors of the same capacity. 

(8) A number of instances have occurred where the 
single-phase motor has broken down in service on a direet 
current section of the line, but when the car reached the 
alternating current section of the line it has been again 
connected in circuit and operated sa tis factorily, indicating 
that the electrical strains on alternating current are less 
severe th an with direct current. 

(9 and 10) In a recent discussion before the Institute , 
Mr. Potter ca lled attention to certa in ch aracteristics of the 
torque exerted by an alternating motor, especially when it 
reached the slipping point of the wheels. It was stated tha t 
there was an apparent advantage in the pulsating torque 
because, when the motor starts to slip it does not immedi­
ately dec rease its mean torque as is done in the case of the 
direct curren t motor, but slips in a series of j erks apparently 
regaining the hold on the ra il at every pulsation . 

( r r ) No d irect current motors built in the last fift een 
year s, except those on the New York Central locomotives, 
have less than fo ur poles. T he single-phase motors built 
by the Westinghouse E lectr ic & Manu facturing Comp any 
have fo ur poles fo r a ll sizes up to and including 125 hp. 
T he largest single-phase motor thu s far buil t has a ca pac ity 
of 500 hp . I t h as only twelve poles. 

( r2) Concernin g- "a high to rque while standing still." 
Rai lway moto rs are designed to move a t ra in r ather than 
hold it at rest. A t the same t ime, we kn ow th at the single­
phase motor is amply pro tected against mi stakes of motor­
men in leav in g the current on th e moto r for a half minute 
or so with brakes set. 

( 13) T he resistance leads in single-phase armatures arc 
fo r the purpose of reducing the loss due to the transformer 
action in th e short circuited co il to a minimum. T he effi ­
ciency is hi gher than it would be if they we re not used. 

( 14 ) T hi.s is discussed below. Vv e shall have something 
to say furth er on. 

( 15 ) There is one type of construction to which the 
single-phase motor is not adapted. T his is so fa r employed 
in only a single case. 

More or less has been said in the paper concernin g th e 
lower effi cien cy of the single-phase motor and in fe rence 
might be drawn that it is about ro per cen t lower than that 
of the corresponding direct-current motor. T he fo llowing 
table shows the effici encies of corresponding sizes of direct 
and alternating current motors at diffe rent percentages of 
their full load torque : 

Per C'cnt of D. C'. 90 A. C. 25 Cycle D. C. 200 A. C. 15 Cycle 
Full Load H .P. 100 H.P. H .P. 260 H.P. 

Torque Motor Motor l\fotor Motor 

125. 86.25 82 88.8 87.3 
IOO 86.8 85 89 88 
80 87 86 89.2 88.3 
60 86.5 86.8 88.8 87.7 
40 85 86 87 85 
25 82 82.5 84 82 

From thi s it does not appea r tha t within the ordin ary 
range of tr ac tive effo rts exerted by railway motors the 
single-phase motor is so fa r defi cient. 111 fact, it comes re­
markably close to that of the direct-current motor. 

Concerning the comp arison between th e 125-hp and the 
so-called 240-hp motor contained in the paper , I take issue 
as to the fa irness. , Motors should be selected on the basis 
of their speed time curves and in accordance with their par-
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ticular cha racteristics, rather than upon the simple horse 
power basis. If the author in seeking to compare the two 
types of motors had taken the 25 cycle, 75-hp single-phase 
motor referred to late r on in the paper hi s conclusions 
might have been quite different. The weight which h e 
assigns is 41 99 lbs. T he weight of corresponding direct 
current motors is 2,500 to 4,200 lbs. Moreover, if the single­
.phase motor to whi ch he refers were operated on 15 cycles 
instead of 25 its output would be 90 to 95 hp, which would 
lead to conclusions quite at variance with othe rs in the 
paper. The weight of a quadruple equi pment of 90-hp d. c. 
motors furni shed by the ·w est inghouse E lectric & Manu fac­
turing Company would be approximately 20,000 pounds. 
The corresponding weight of a quadruple equipment of 90-
hp, r 5 cycle motors with oi l insulated transform ers equ:pped 
fo r 11 ,000 volts would be approximate ly 27,500 pounds; an 
increase of about 37.5 per cent. T his extra weight added 
to a 40 ton car would amount to about ro per cent and owing 
to the greater efficiency in the control of the si ngle-phase 
motors. th e power consumpti on of the ca r, including trans­
formers, would in most classes of service be approximately 
the same as that of the direct-current motor a t th e trolley 
2nd would be much less at the power house. A car for pas­
senger service can be equipped with two 200-hp, 15 cycle 
single-phase motors giving ample clearance on 37-in. 
wheels, and that these two moto rs will operate a car with 
the same power consumption per car mile as the car on runs 
as long as fiye and six miles as would be obtained with a 
car of the same capacity operated with an equipment of 200-
hp direct-current motors. On shorter run s the relative 
power consumption would be less. 

G. R. H enderson, consulting engineer of New Yo rk, 
complimented the speaker on hi s paper, especially for hi s 
statement that electrification is not a panacea fo r a ll rail­
roading ills. but that when appl ied to individual cases intelli­
gent ly and found suitable for suc h t reatment, satisfacto ry 
result s ma y be expected. The speaker cited the cases of 
certain steam railroads wh ere the load factor was not ro 
per cent as being un suitabl e fo r elect rificatio1_1. He also 
thought the item of fir st cost a very important one. The 
cost of a steam locomotive is aLout $ ro per horse-power, 
while that of power house and lines is about $roo per horse­
power. Electric locomotives themselves cost double that of 
steam locomotives and ~s the average cost of coal in the 
United States does not exceed $ r.50 to $2 a ton little may be 
expected from fuel economy. He was pl eased to lea rn tha t 
multiple-unit control was not considered feasib le for freight 
operation, and d id not consider it wise to attempt to handle 
neavy trains on steep grades \\;!th one man. He believed 
that electri c loco motives would decrease rapidly in number 
and favo r and that, each in its own proper sphere, steam 
and elect ri c operation would co-operate to the advancement 
of transportat;on and the increase in prosperity . 
. \Yilliam l'vlcC!ellan, of \!\T estinghouse, Church, Kerr & 
Compa ny, of New York, expressed his disappointment that 
so little had been sa id in the paper abo ut 1200-volt d. c. 
moto rs. As to 11 ,ooo-volt si ngle-phase operation, however, 
he was glad to say that from hi s experience in operating such 
equipments he had fo und no difficulti es. He did not agree 
that capacity was so important as the au thor of the even­
ing's paper would make it , as lie felt that in many cases 
multiple-unit control would be the equipment of future 
traim. Certainly electrification on a large scale could not 
con°e through any 650-volt proposition, but rather would 
have to be a long the lines of high-tension single-phase. Con­
sidering the great number of contradictory statements and 

the general chaos on the subject of heavy elect ric traction 
systems he would suggest tha~ the Institute appoint a special 
committee to study this subject just as it had previously ap­
pointed one on hi gh-tension transmission. This method it 
!:ieemed to him was the only one that would bring th e sub­
j ect on an authoritative basis. 

A. H. A rmstrong sa id that he was in cordi al agreement 
with Mr. Potter's r emarks about so-called rival methods and 
about the recent improvements in a. c. and d. c. motors. A 
few days si nce he had witnessed the test of a 25-cycle 125-hp 
single-phase motor which ran at 50 per cent overload with 
r,erfect commutation and with only half th e usual comple­
ment of brushes. One obj ect ion that appeared to him with 
r egard to M r. Stillwell 's advocacy of r 5 cycles was that so, 
large a proportion of the alternating current generated to­
day was at 25 cycles. 

Prof. C. P. Steinmetz contributed the final remarks of 
the evening. He said that so far as the motor was con­
cerr,ed the direct current was more satisfactory th an the 
alternating current , because of the saving of the energy 
lost in the hyste resis of the fi eld and the transform.er loss 
on the commutator. With the same temperature rise it 
was possible with the direct-current motor to get either a 
hi gher output or a cheaper construction. He thought that 
the class of service where a. c. motors would be mo st de­
sirable was where th ere was a long railway with frequent 
and irregul ar service and a considerable amount of freight 
tra ffi c which is of a fluctuating nature; in other words, 
wht:re a r otary co nverter sub-station would show a very 
poor load facto r. He did not share the often expressed 
objection to the rotary converter. It is an advantage in a 
system to eliminate some of the links of th e chain, but it 
is desirable to eliminate th e weakest link , and that is not 
the rotary converter, but the motor ; the rotary converter 
is about the strongest link in th e chain. Engineers m.ay 
differ as to the conditions under which a. c. or d. c. is most 
desirable. The principal thing to guard against is not to 
adopt any system which will forever preclude going to the 
other or any specialty such as an odd frequency. At pres­
ent , after many years of work, all frequencies have prac­
tically been eliminated except the 60-cycle and the 25-cycle. 
At the present time all the heavy power of t he country is 
tra nsmi tted at 25 cycles. At this frequ ency it is not so 
formidable to use the a. c. motor and then find d. c. motors 
would be better or to change from d. c. to a. c. But it 
would be seri ous to be forced to go to 15 cycles, because 
that would mean g iving up the possibility of securing the 

· benefit s of a vast amount of power which is available in the 
country at 25 cycles. It would be an odd system a,nd as 
unfortunate as the 40-cycle system finds itself to-day. He 
said that the commutation of the 1200-volt d. c. motor was 
infinitely superior to that of any a. c. motor with which he 
was acquainted except one that he had seen last week and 
to which Mr. Armstrong had referred. The commutation 
of this motor was actually sparkless and was just as good 
as the standard d. c. motor, or probably a little better. 

Mr. Sprague, in conclusion, stated that he would reply 
to the remarks la ter in a written communication to be in­
serted in th e Proceedings. 

•• 
The Rio de J aneiro Tramway, Light & Power Company 

has received two of the six generators ordered from the 
W estinghouse Company to be used in its water-power de­
velopment , and the remai ning four will be delivered by 
July 1. The generators are of 8000 hp each, 
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MEETINGS OF COMMITTEES OF THE AMERICAN STREET 
& INTERUBAN RAILWAY ASSOCIATION 

On Monday and Tuesday, May 20 and 21, meetings of 
a 11umber of impor tant committees of the American Street 
& Interurban Railway Association were held at the head­
quarters of the ~ssociation at 29 West Thirty-Ninth Street, 
New York. An account of these meetings is published 
below. , 

EXECUTIVE COMMITTEE 

The executive committee of the association met at 2 p. m. 
on Monday. The following were present: Messrs. Beggs, 
Shaw, Brady, Tingley, Adams and Swenson. 

It was announced that letters had been received from 
Messrs. Goodrich, of Minneapolis, and Bradley, acting 
president of the Claim, Agents' Association, that they would 
be unable to be present at the meeting. 

T he past presidents of the association had been invited 
to attend the meeting, and five of them were present. These 
were the following: Joel Hurt, of Atlanta, Ga., president 
during 1894-95; H. M. Littell, of New York City, president 
during 1895-96; Albion E. Lang, of Toledo, president dur­
ing 1897-98; C. S. Sergeant, of Boston, president during 
1898-99, and Jere C. Hutchins, of Detroit, president during 
1902-03. Two of the other past presidents of the associa­
tion, H. H. Vreeland, of N ew York, president of the asso­
ciation during 1901-02, and W. Caryl E ly, president during 
1903-04-05-06, fully intended to be present, but. were pre­
vented by important business at the last moment. 

The secretary prese nted a report in which were consid­
ered a number of matters relating to the association work. 

The active membership has increased from 200 com­
panies on Oct. r, 1906, to 242 companies at the present day. 
The associate membership has increased from 113 indi­
viduals on Oct. 1, 1906, to 164 at the present time. A 
financial statement was presented which showed that the 
association had received more money from a larger number 
of active and associate members than had been received 
up to the 20th of May, 1906. 

The secretary stated that the annual reports of the four 
associations containing the proceedings of the Columbus 
convention had been published and sent out to the various 
member companies and to associate members. Five hundred 
copies of the report of each of the four associations had 
b<::'en bound in paper covers and each member company 
w:is supplied with one set of these paper-covered reports. 
They are all of uniform style and octavo size. 

The American Association report contains 472 pages, 
the Accountants' report 352 pages , the Engineering report 
255 pages, and the Claim Agents' report 253 pages. 
In addition to the paper-covered volumes, the four 
annual reports have . also been bound up in two cloth­
covered volumes; the first contains the proceedings of the 
American and Engineering Associations and the second 
those of the .Accountants' and Claim Agents' Associations. 
T his arrangement of the volumes was made because asso­
ciate members receive the reports of both the American 
and Engineering Associations, whereas the reports of the 
Accountants' and Claim Agents' Associations are reserved 
for member companies only. Reprints have been made 
of the address of the presidents before the various associa-

• tions, of the report of the committee on municipal owner­
ship and of the report on the standard code of rules. 

The executive committee considered a number of mat­
ters relating to the association work and the plans for the 
I907 convention were giv~n partjcµ lar attentiop, 

The report of the committee on subjects was presented 
by the chairman, Richard McCulloch, of St. Louis, and ac­
cepted. This committee, whose work is referred to in de­
tail below, has provided for a number of most interesting 
and valuable papers relating to many of the most important 
problems which are now before street and interurban rail­
way companies. 

It was decided to make a departure at the 1907 conven­
tion from the custom of recent years of having two ses­
sions a day. It is proposed that the American Associa­
tion have but on~ session a day on \,Vednesday, Thursday 
and Friday, these sess ions being from 9 :30 a. 111. to 1 :30 
p. m. It is expected by this arrangement that there will 
be a large attendance at •all sessions and that ample op­
portunity will be given to all to examine the exhibits of 
the manufacturers <luring the afternoon hours of these days. 

The question as to whether or not there should be a ban- • 
quet was discussed at some length, and the general senti­
ment expressed was that a banquet should be given at the 
1907 convention. 

THE COMMITTEE ON SUBJECTS 

The general committee on subjects, as provided in the by­
laws of the A merican Street & Interurban Railway Asso­
ciation, consists of one representative from each of the affil­
iated association s and an equal number of representatives 
from the American association. This committee has charge 
of the general arrangements of the programs for the At­
lantic City convention. In addition to this general commit­
tee, each association has its own committee which has direct 
charge of its specifi c convent:on program, including the re­
ports of the committees, the papers to be read, etc. 

The meet ing of the general committee on subjects wa? 
held on the morning of Monday, May 20. Those present 
were Messrs. Richard McCulloch, of St. Louis, Mo., chair­
man; Ernest Gonzenbach, of Sheboygan, \Vis., represent­
ing the American Association; H. H. Adams, of Baltimore, 
Md., representing the E ngineering Association, and Peter C. 
Nickel. New York. representing Claim Agents' Association. 

Among the matters discussed, were the following: 
(a) Meeting clays of the different associations. 
(b) Committee report s and papers to be presented at the 

various conventions. 
( c) Convention halls to be used by the different associa­

tions. 
( cl) Nu'1;her of sess ions to be held hy the various conven­

tions and the general arrangement of these sessions. 
A bulletin will be issued in the near future from the sec:­

retary's office which will contain a prelim:nary announce­
ment as to the programs of the various conventions, giving 
outline of the papers which will be presented, the exact 
dates of meetings, etc. 

The Engineering and Claim Agents' Asso::iations will 
probably meet on Monday afternoon, Tuesday morning and 
'vVednesday afternoon. The Accountants' Association ses­
sions will probably occur on Tuesday morning and after­
noon and on Wednesday afternoon and Thursday morning. 
The American Association convention sessions, as stated, 
wi ll probably be held on the mornings of Wednesday, Thurs­
day and Friday. 

EXECUTIVE COMM ITTEE OF MANUFACTURERS 
ASSOCIATION 

The meetings of tlie executive committee of the Manu­
facturers' Association were held on the morning and after­
noon of Monday. Those present were Messrs. Randall, 
Ellicott, Evans, Garland, representing Mr. King, of Mans-
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field; Martin, McFarland, Peirce, S isson, Partridge, repre­
senting Mr. \ Vharton, of P hiladelphia ; Wilson a_nd Baker. 

T he contract fo r the use of the Steel P ier was read and 
approved. The question of the price of space to be charged 
fo r exhibit space on th e pier was th en con sidered. Full 
details on this point will be published by Secretary Keegan 
about J un e 1 and will be mailed to members of the associa­
tion. 

T he Marlborough-Blenheim hotel was selected as head­
quarters at At lantic City. 

T he other principal act ions taken were t he appointment 
of IVl r. E lli cott as chairman of the fin ance committee; Mr. 
\Vi lson as chairman of the printing committee, and Mr. 
Peirce as chairman of the badge t ommitt ee. T he treasurer 
was also made ex -offici o a member of a ll committees having 
anything to do with the disbursement of moneys. 

COl\IMITTEE ON STANDARD S 

T he meetings of the commi ttee on standards of the E ngi­
neering association were held on May 2 0 and May 2 1. T here 
were presen t the Messrs. \Vallerstedt, Larned, Fairchild and 
Blake. M r. Adams at tended several of the meetings as 
president of the E ngineering Association. Geo. L. F owler 
and F. \ V. Lane, of New York, were also present by inv i­
tat ion. T he chai rman of the commit tee announ ced that a 
number of previous meetings had been held by the Ne w 
York members of the committee, and that severa l tables of 
statistics had bee n drawn up conta in ing the in fo rmation 
obtained in the data sheets receiv ed from member com­
panies. These tables showed in complete fo rm the data on 
rai ls, br ake-shoes, wheels, etc., suppli ed by those answer ing 
the inquir ies. 

T he subj ects of flanges and treads of wheels, brake-shoes, 
journals and rai ls were taken up. In the latter in ves tiga ­
tion the committee will r e:.: eive the ass istance of the mainte­
nance of way committee. A long communicat ion was re­
.:eived from Mr. Evans, of I ndianapoli s, a member of the 
committee on standards, outlining the work up to date of 
the committee on standardiza tion of the Central E lect ric 
Railway Association. T he chai rman announ ced that an­
other meeting of the committee would be called next month. 
the place and exact date to be announced la ter . 

COMMITTEE ON CAR HOUSE CONSTRUCTION 

This is a special committee appointed by P resident Beggs 
to confer with a similar committee of th e National Fire 
Protection Association fo r the purpose of fo rmulating a 
set of rules and regulat ions governing the construction and 
eq uipment of modern car houses. T he committee co nsists 
of the fo llowing: H. H. Adams, sure rintende nt of shops, 
United Railways & E lectric Company, Baltimore, Md. , 
chairman; E. J. Cook , chief engineer , Cleveland E lect ric 
Railway Company, Cleveland, Ohio; Charl es F. F errin, 
architec t , Twin City Rapid Tra nsit Compa ny, Minneapoli s, 
Minn.: L. H. Parker , engineering department, Stone & 
\Vebster Company, Boston, Mass . : A. V . Porter , ar chitect, 
New York City Railway Company, New York, N. Y., and 
Thomas Pumfrey, civil engineer , In te rnational Railway 
Company, Buffalo, N. Y. 

The meeting of the committee was called to order at 
IO :30 on the morning of T uesday, May 21. A co nference 
with 1 he committee of the National Fire Protection Asso­
ciation was held first , and continued th rough the greater , 
part c,f the forenoon. At this conference a tentative set 
of n 1les was discussed in a general way by the members of 
both committees. 

AfLer the first conference with the- committee from the 
National Fire Protection Association, the committee of the 

American Association held a separate meeting which con­
tinued until tb e middle of the afternoon. At this meeting 
the proposed rules for the construction of car houses was 
the subj ect under discussion. Later in the afternoon a sec­
rnd co nference was held between the two committees -and 
an agreement was arrived at concerning the rules which 
h::d bee n formula ted to govern the construction of modern 
car h011ses. 

It is the understanding tbat these rules will be placed 
before the co nvention of tbe National F ire P rotection As­
sc ciation on Thursday, May 23, for approval. If ap proved 
at that meeting, th ey will al so be brought up for approval 
at the annual convention of the American Street & Inter­
urban Railway Association nex t October. 

BA NQ U ET 

On Monday evening the executive committee and the 
others in attendance at the meetings of tbe different com­
mittees in session were entertained at a ban'quet by the 
Mc1 nufa cturers' Association. The dinner was given in one 
of the private dining-rooms at the Engineers' Club, and 
about thirty in all were present. Vice-President Randall 
p1 es ided in the absence, on account of illness, o{ President 
McGraw, and made a most acceptable toastm as ter. Speeches 
were delivered by Messr s. Beggs, Shaw, A. W. Brady and 
Adams, of the executive c-ommittee, by all of the ex-presi­
dents of the association present , by E x-President D. M. 
Brady, of the Manufa cturers' Association, and by Mr. 
Peirce, chairma n of the entertainment committee of the 
Manu fac turers' Association. Mr. Peirce also entertained 
the gues ts with a number of his inimitable dialect stories. 
It was a most enjoyable affair and lasted until late in the 
evening. 

•• 
ELECTRICITY IN TURKEY 

Turkey is practically a virgin soil for electrical enterprise. 
U p to a year ago th ere was not a single city or town in the 
8 00,000 square miles of Turki sh possessions which could 
boast of a teleph one system or of a central station for elec­
tric light or power purposes. Now Damascus and Beirut 
have their electric central stations, however queer it may 
seem that th e former ancient city should lead in progress 
the important a nd quasi European cities of Constantinople, 
Smyrna, and Salonica . Quite recently concessions were 
granted fo r elect rical light and traction in Constantinople, 
Salonica, and Brussa. Smyrna, the second city in the Em­
pire, and perhaps th e first in commerce and future prospects, 
seems to have n o immedia te future for electrical appliances, 
although perhap s no city feel s m,ore the need of them. It 
is rumored, however, that permission has been granted for 
the electrification of the 2-mile tramway line between 
Smyrna and the suburbs on the southern shore of the gulf. 
Aside from a few iw lated plants in mines and private 
residences , the concessions referred to represent the sum 
of electrical work in Turkey. Belgium has so far taken 
the lead in securing large contracts, while Germany, with 
the exception of the Constantinople concession, nearly 
monopolizes the smaller business, the material for which 
has to be imported by special permission from Constanti­
nople. The r rohibition now covers everything relating 
to electricity, even the serviceable electric bells , which can- ~ 

not he imported except with the approval of the direction 
of customs in Constantinople. It is persistently rumored 
that thi s unaccountable prohibition of electrical apparatus 
will be raised in the near future, and the concessions lately 
granted tend to confirm these rumors. 
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A NEW FORM OF SUSPENSION FOR SLIDING BOW 
CONTACT 

A new form of suspension for contact wires ha s been 
designed and patented by Joseph Mayer, of New York, 
an abstract of whose paper on "Steam vs. Electric Rail­
way Operation for Trunk Line Traffic" before the A meri­
can Society of Civil Engineers was published in thi s paper 
on Dec. 1, 1906. It is described in Mr. Sprague's paper and 
also in a pamphlet published by the inventor, from which 
the following description has been abstracted: 

The new feature s of the suspension consist of a new sus­
pender or hanger and a new strain adjuster. The former 
is designed to greatly reduce the bending strains in the 
contact wire at the suspenders; the latter reduces the varia­
tion in the sag due to changes of temperature and the 
consequent variation and the maximum amount of ten­
sion in the wire. The inventor claims that his hanger is 
so designed that the bending strains and tensions in the 
contact wire can be accurately calculated and that spans 
of 250 to 330 ft. can be safely used without catenary sup­
port and without unsafe strains in the contact wire. The 
proper length of span depends on the amount of ice which 
may occur on the co ntact wire and on the amount of varia­
tion of temperature of the locality. 

The hanger, as shown in th e accompanying eng-rav ing. 

CROSS SECTION 
AT CENTER 

?' ·,~ 
HALF OU T SIDE VI EW 

SECTION THROUGH CENTER OF WIRE 

bow are staggered alternately 3 ft. eac h side of the center 
of th e track. 

The inventor claims that the suspension is suitable for 
the high est speeds and severest climates, and that much 
smaller wires than with other meth ods of suspension become 
practicable at moderate speeds. He a lso claims that the 
cost of the carrying structure with hi s suspension is about 
ha lf that with catenary suspension, while the maximum 
strains in the wire are 111.uch less than in all previous 
methods. He endeavors to prove all these claims in his 
pamphlet, which 1s illustrated by three inset plates and by 
cuts. 

•• 
RAIL SPECIFICATIONS FOR CHICAGO 

The Doard of Supervising Engineers, of Chicago, repre­
se11ting the city and companies in the rehabilitation of th e 
city system, has awarded a contract fo r rail s to the Lorain 
Steel Company. T he type of rail adopted is that specified 
by the ordinance of the Council passed Oct. 8, 1906. It 
is of the grooved section and weighs r 29 lbs. per ya rd. 
The groove is I¾ in~. deep and I¾ ins. wide. T h e head 
of the rail is 2¾ ins. wide, and consists of a tread 2 ins. 
wide with a slight inclination toward the groove and a 
bevel at the outer edge of the rail ¾ in. wide. T he groove 
is flaring, as in the Trilby rail, but the lip is ¾ in. beiow 

HALF IN SIDE VIEW 

BOTTOM VIEW 
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NEW TYPE OF SLIDING DO W EAR FOR LONG SPANS 

consists of two pieces bolted together forming a central 
clamp firmly holding the wire and two terminal chan­
nels. The central clamp co rresponds to the ordinary trol ­
ley ear. The term.inal channels forming the new feature 
are an addition for the purpose of preventing the sharp 
bending of the wire at the clamp produced by changes of 
temperature and by wind pressure. In these channels th e 
wire can bend vertically and laterally in circular curves 
of large radius. The radius of the se curves, which is de­
termined by the shape of the side wall s and upper walls 
of the channels, is calculated so that the bending strain 
and tension in the wire co mbined will not exceed a safe 
limit. The length of the channels is calculated so that the 
maximum strain in the wire after it leaves the suspender 
does not exceed this limit. The proper length of the 
hanger and the curvature of the channel walls, therefore, 
depend on the amount of ice, the changes of temperature, 
the length of span and the size and strength of the wire. 
About one in twenty of the hangers will be a strain adjuster. 

The ordinary hangers mu st be so attached to brackets or 
span wires that they can move a short distance in th e direc­
tion of the track from their normal position, so that th e 
change in the length of the contact line produced by the 
strain adjuster will be approximately equally distributed 
over all the spans. The hanger illustrated is designed for 
use with a sliding bow, and to distribute the wear on the 

the head of the rail. The web of the rail is ¼ in. thick, 
the base is 6 in s. 'wide, and th e height is 9 ins. The speci­
fications under which these rails will be supplied are as 
follows: 

SPECIFICATIONS FOR RAILS FOR CH I Ci\ GO STREET RAIL­
WAY TRACKS 

r. Type-The rails are to be of the groond-girder type. 
2. Section- T he section of the rail shall conform to the speci­

fica tion contained in the revised municipal code of Chicago, as 
amended by ordinance passed Oct. 8, r9o6. A var iation in 
height of r-64 in. under or 1- 22 in. over that specified, and ¼ in. 
total variat ion in width of base on ly will be permitted, except 
that 5 per cent of the first 5000 tons may be furni shed with a total 
,ariation in width of base of not more than ¼ in. The section 
of rail shall confo rm perfectly to the fishin g dimen sions. 

3. \ Veight- The weight will be maintained as nearly as pos­
sible (after complying with paragraph A) at the specified 
weight of 129 lbs. per yard. A variation of 0.5 per cent for an 
entire order will be allowed. Rails shall be accepted and paid 
fo r according to actu al weight . 

-+· Process of Manufacture-A. T he entire process of manu­
facture and testing shall be in accordance with the best current 
practice, and special care shall be taken to confo rm to the fo l­
lowing instructions: 

B. Ingots shall be kept in a vertical position in the pit-heat­
ing furn aces until ready to be rolled, or until the metal in the 
interior has time to solidi fy. 

C. No bled ingots shall be used. 
D. Sufficient shall be discarded from th e top of the ingot t9 

insure sound rails. 
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E. Care shall be taken to avoid overheating the steel , and 
under no circumstances shall a "cinder" heat be allowed ; that 
is, a heat high enough to cause the cinder to run off the steel as 
it is being drawn from the fu rnace. Thi s does not apply to 
cinder which may be sti cking to the unde rside of the steel when 
drawn from a hor izontal fu rnace, or to th e bottom of an ingot 
when drawn from a soaking pit. 

F . The number of passes- and speed of train shall be so regu­
lated that on leaving the rolls at the final pas s, the temperature 
of th e r ail will be the same as the t emperat ure of the 141-lb. 
ra il rolled fo r the P hiladelphia Rapid T ransit Company. But 
th is temperatu re shall , in no case, exceed 2000 <legs. F. ( thi s 
clause to apply to the fi r st 5000 tons of present order only). 

5. Chemical Composition- R ails ~hall confo rm to the follow­
ing limits in a chemical composition: 

Per Cent 
Carbon (Ave. 0.55 per cent ) . . . . . . . . . . . . . 0.50 to 0.60 
Sulphur not to exceed.... . .... . ........ o.o8 
Phosphoru s not to exceed . . . . . . . . . . . . . . 0.10 
Sil icon not to exceed . . . . . . . . . . . . . . . . . . 0.20 
Manganese . _. . . . . . . . . . . . . . . . . . . . . . . . . . . . o.8o to I. IO 

6. Tests- A. One drop test shall be made on a piece of ra il 
not less than 4 ft. and not more th an 6 ft. long, selected from 
each fifth blow of steel. T he test piece shall be taken from the 
top of the ingot. T he test ra il shall be placed head upward on 
the supports and shall be subjected to the fo llowing impact t est 
under a fn ;e fa lling weight , the height of drop to be 20 ft. If 
any rail breaks when subjected to the drop test , two additional 
tests may be made of the other rails from the same blow of 
steel, also taken from the top of the ingots. If either of these 
latter ra ils fa il , all th e rails of the blow which th ey represent 
will be rejected. If both of these additiona l test pieces meet 
the requ irements, all the rail s of the blow which they represent 
will be accepted. 

The drop-testing machine shall have a tup of 2000 lbs. weight, 
the striking face of wh ich shall have a radius of not more than 
5 ins., and the test rails shall be placed head upward on solid 
supports 3 ft . apart. The anvil block shall weigh at least 20,000 
lbs. and the supports shall be part of, or fi rmly secured to, th e 
anvil. Th e report of the drop tests should state the atmos­
pheric temperature at th e time th e test was made. 

B. Instead of the drop test, the fo llowing may be substituted 
at the inspector's option: \ Vhile the heat is being ca st , two 
test ingots shall be made, the fir st from steel going into th e 
fi rst regular ingot, the oth er from metal representing the last 
one. T hese test' ingot8 shall be 3 x 3 ins. and not less than 4 
ins. long . F rom th ese, bars at lea st ½ in. squa re shall be drawn 
at one h eat by hammering. Each bar , when cold, shall be bent, 
without breaking, to not less than a right angle. Should one 
bar from a heat fail , and the othe r stand the t est, a third bar 
may be taken from a bloom rolled from the ingot represented 
by the fai led one. If this stands th e t est, it shall be accepted in 
place of the fai led one. If the manufactu rer choose, more than 
the two test ingots may be taken, but they must be fro m the 
steel of the fi r st and last regular ingots. If this is done and a 
test bar fa ils, another one may be drawn from the duplicate 
ingot and tested , and , if it stands, accepted. 

7. Length- T he rails shall be 56 ft. and 58 ft. in length , with 
20 per cent of shorter length s in mu ltiples of I ft. down to 35 
ft. R ails to be paired as to length s befo re shipment . . 

8. D rill ing and P unching-Drilling and punching specifica­
tions sh all be fu rnished to the manufa cturer from time to time, 
and will include joint-bolt holes, tie-rod holes, and brace-bolt 
holes. A ll holes shall accu rately conform to the drawing and 
dimensions furni shed in every respect, and must be free from 
burrs. 

9. Finish- The rail s must be fr ee from all mechanical de­
fects and fl aws, and shall be sawed square at the ends, and the 
burrs made by the saws car efully ch ipped off, parti cularly under 
the hea d and on top of the flange. They shall be smooth on the 
heads, straight in line and surface when finished, without any 
twist, waves or kinks, particular attention being given to having 
the ends without kinks or drop. No. I rai ls shall be free from 
ir.jurious defects and flaw s of all kinds. 

10. Straightening-Care must be taken in hot straightening 
the roll s of the rail s so that gagging under the cold press will 
be reduced to a minimum and so applied that the rails will not 
be made lumpy. The distance between supports of rail s in the 
gagging press shall not be less than 40 ins. 

11. Branding- The name of the maker , the weight of the rail, 
and the month of the year of manufacture shall be rolled in 

rai sed letters and figures on the side of the web, and the num­
ber of blow shall be plainly stamped on each rail where it will 
not be subsequently covered by the splice bars. 

12. In spection-The inspector s representing the railway com­
pany, or the Board of Supervising Engineers, shall have free 
entry to the works of the manu facturer at all times while this 
contract is being fill ed, and shall have all reasonable facilities 
afforded to sati sfy them that the rail s are being made in ac­
cordance with these specifications. A ll test s and inspections 
shall be made at the place of manufacture prior to shipment. 
The manufacturer sh all furni sh the inspector daily with the 
carbon determinations of each heat and a compl ete analysis 
every 24 hours, representing the other elements contained in 
the steel. Such analysis shall be made from the · average drill­
ings taken from test ingots. 

The inspectors shall have authority to reject rails from in­
sufficiently sheared blooms, or from heats, the test pieces of 
which have failed, or from badly poured heats, or from chilled 
heats, or from bled ingots. The rail s made from insuffici ently 
cut blooms, if o therwise perfect, to be afterwards received as 
No. I short rails, if, aft er sufficient lengths they have been sawed 
off, to make them conform to specifications, they shall exceed 
35 ft. in length. By "badly poured" heat is meant one, which, 
from any cause, has been "teemed" without the control of the 
operator. A "chill" heat is one which by reason of the chilling 
of the steel has to be ,either pricked or poured over the top of 
the ladle. A ''bled" ingot is one from the center of which the 
liquid steel has been permitted to escape. Imperfectly drilled, 
straightened ( except lumpy rails), or chipped or filed rails shall 
be rej ected, but will be accepted if subsequently properly finished. 
Rails fa ilin g to comply with the requirements of paragraph No. 
2 will be rejected. 

13. No. 2 R ails- Rail s that possess any injurious defects, or 
, . hich, from any cause, are not suitable for fir st quality, or No. 
r rails, shall be considered N o. 2 rail s. Provided, however, that 
rail s which contain any phys ical defect s which impair their 
strength or usefulness and fail to comply with the requirements 
of paragraph No. 2; shall be rejected, and rails rejected under 
th e drop test will not be accepted as No. 2 rails. Both ends of 
all N o. 2 rails shall be painted while in order to distinguish 
them. No. 2 rails will be accepted up to IO per cent of the 
whole order, at a reduction of $2 per ton in price below that 
spec ified in the contract. 

•• 
F rancis H. D ewey, president of the Worcester & Black­

sto ne Valley Street Railway Company, states that through 
cars will be run between Worcester, Mass. , and Providence, 
R. I., as soon as the track connection between the 
Worcester & Blackstone Valley and the Uxbridge & 
B lackstone Stree t R ailway Companies' lines can be made 
a t P lummer 's Corner , in N orthbridge, Mass. From. Provi­
dence to Worcester via the steam route is 44 miles, and the 
electric routes are about the same length. Present arrange­
m ents require the trolley passenger going through between 
P rovidence and W orcester to change cars from three to 
five t imes, according to the route selected. The steam 
sch edule is one h our and forty-five minutes, but the elec­
tri c car s r equire three and one-half hours via the Woon­
socket short line, or a half hour longer via Pawtucket. 
The electric lines making up the system are the Rhode 
Island Company, including the old Pawtucket and the 
Cumberland Street Railways between Providence a nd Cum­
berland Hill, or the Rhode Island and the new Providence 
& Burrillville road, between Providence and the Woon­
socket city line; the Woonsocket Street Railway from either 
Cumberland Hill or Woonsocket to Millville , Mass.; the 
Uxbridge & Blackstone road, from Millville to Plummer's 
Corner in N orthbridge, Mass. , and the Uxbridge & Black­
stone Valley, from the last-named point to the city line of 
Worcester, into which place the cars are operated over the 
tracks of the local Worcester system. Excepting the Provi­
dence & Burrillville, none of these lines ~s a high-speed 
road. With the same exception, they are largely built in 
the highways. 
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ANTI-WASTE GRABBER 

A device to prevent waste in journal boxes from being 
carried around by the rolling of the journal and then wedg­
ing up between the lug of the box and the journal, depriv­
ing it of lubricating oil, has recently been put on the market 
by the V. 0. Lawrence Company, of Philadelphia. The 
device is called an anti-waste grabber, and is meeting with 
:,uccess in the steam railway field as a preventive of hot 
boxes. 

It is made from copper wire, in the fo rm of a coil, and 
1s stiffened by having three wires soldered on the inside 

\VIRE ANTI-W ASTE GRABBER 

to each turn of the co il. At one end of the g rabber the 
wire projects fro m :¾ in. to ¼ in. T his proj ection holds 
firmly in th e waste and prevents th e grabber being lost in 
case a journal box should be open. I ts u se in sures care 
being taken in p,acking journal boxes. T hey cannot be 
jammed full of was te, as it must be placed evenly and room 
must be left for the grabber. Again, the weight of the 
gr2bber itself has the tendency to hold the waste down, and 
if it does raise a trifle the grabber will strike the lug of the 
box and bearing first, preventing further movement. W hen 
in this position it is impossible for the waste to get be­
yond the grabber. U nder th ese condition s, it is claimed 
that the journals will nm at a lower temperature, due to 
the fact tha t oil 1s more freely applied to the journal at all 
times. 

•• 
NEW CARS FOR THE WARREN-JAMESTOWN RAILWAY 

A number of interesting interurban cars of the Brill 
grooveless post, semi-convertible type have lately been 
added to the equipment of the Warren & J a mestown Street 
Railway. This system, although 2. small one, operating 

EXTER IO R OF PASSENGER CAR FO R W A RREN & 
J AMESTOWN LINE 

ten cars over about 2 0 miles of tracks, is of considerable 
importance, as it forms the connecting link with the 
Chautauqua L ake regio1:. O n arriving at J amestown , pas­
sengers from W arren can board the cars of the Chautauqua 
Traction Company, which has its terminus at W estfield , 
passing the town of Chautauqua en route. A nother inter­
urban line ' running out of J amestown is the line connect­
ing Lakewood, Celeron and Falconer. 

The new cars are of the passenger and stnoking type, the 

seats fo r the non-s mokers bei ng upholstered in leather ; 
tho se in the smoking comp,artm ent in rattan; all seats have 
high backs and head ro lls. The bottom framing is braced 
with under tru sses and the two needle beams ar e double 
trussed. T he unusual height of the car body from the 

EXPRESS C.-\ R F n R WARREN & JAM EST OW N LI N E 

rail s, as shown in the engraving, is due to the fact that the 
car body was bolstered up on the trucks tem,porarily fo r 
photographic purposes pendi ng their proper adj ustment ; 
this makes the pilot co nspicuously hig h from th e ground 
in the picture. The pl atfor ms are flu sh with the floo r of the 
car, and other features a re the double steps and steam coach 
roof. T he venti lator and t ransom sashes have arched tops 
and are fill ed with art glass. T he inside fi nish is of golden 
oak ; the ceilings are of three-ply birch. T he t ru cks are of 
the M. C. B. type. T he car company's "D umpit" sane! 
boxes, angle-iron bumpers a nd other specia lties fo rm a part 
of the equipment. T he chief dimensions fo llo\v : Length 
over encl panels, 34 ft. 4 ins.; over crown pieces, 44 ft. 4 
ins.; length of smoking compartment, 9 ft. 2 ins.; width 
over sill s, including sheathing , 8 ft. 4 ins. ; height from 

INTERI O R OF WARR E N & JA MESTO W N CAR 

floor to ceiling, 8 ft. s¾ ins. ; fro m track to under side of 
sills, 36¼ in. ; size of side sills, 4¾ in . x 7¾ in. , with 3¼­
in. x 6-in. x :Vs-in. angle iron ; center sill s, 4¼ in. x 6 in.; 
intermediate sill s, 3¼ in. x 4¾ in . ; end sills, s¼ in. x 
6 13/ 16 in .; sill pla tes, 15 in. x :Vs in. 

A long with these semi-convertibles the A merican Car 
Company also shipped a 44-ft. baggage and express car of 
standard charac ter and dimensions and mounted on the 
same type of M. C. B. trucks. 
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FINANCIAL INTELLIGENCE 

,v ALL STREET, May 22, 1907. 

The Money Market 
There has been no materi al change in the local money market 

during the past week. The tone was, if anything, a shade eas ier, 
but rates for all classes o f accommodations rennined practically 
the same as those heretofo re quoted. The easier tendency was 
due to a fa lling off in the demand from stock commi ssion houses, 
resulting from a dull and declining securit ies market , rather than 
to any pressure of fund s upon the market. The banks and other 
la rge lenders o f money are not disposed to offer with any degree 
o f fr eedom . the general belief being that better rates will obtain 
in the nea r fu ture. The developments o f the week were such 
as to strengthen this belief. Corporate borrowing continued on 
a ra ther la rge scale. The new securities announced during the 
week include an issue of $5,000,000 5 per cent five -year notes by 
the North American Company. Of the total amount $2,500,000 
have been so ld to a syndicate , and the rem'.l inder will be retained 
by the co mpany for future use. Th e Delaware & Hudson Com­
pany has authori zed the issuance o f $10,000,000 equipment trust 
notes, and the General Electric Comp~ny has decided to issue 
$13,000,000 5 per cent c01w ertiblc debenture bonds. T he latter 
issue ,vill be o ffered to stockholders at pa r and interest, and pay­
ments ar e to be made, one-half on July 20 next, and th e re­
mainder on Jan. 20, 1908. In addition to th e above the Inter­
borough-l\Ietropolitan Company contemplate an issue o f $15,000,-
000 three-year 5 per cent colla teral tru s~ notes . These notes wi ll 
not be so ld a t present , the company, it is said, ha ying provided 
fo r immediate requirements by bor rowing $3,000.000 fo r six 
months a t 6 per cent from var:ous banks and tru st companies. 

The sha rp advance in rat es fo r sterling in the local market, 
together with a decline in sterling a nd ha rder di scounts at Pa ri s, 
have increased the probabil ity o f go ld exports to France. No 
engagemen ts of the yellow metal have ye t been m ade, and unless 
th e Bank of France should decide to offer in ~e rcs t on the gold 
while in transit, it is not likely th at shipments will be begun this 
week. It is also the· belief in some quarter s that should gold 
exports t o E urope become imminent, the Secretary of the 
T reasury would at once wi thdraw the special Government de­
posits made wi th the banks !Jst winter, which would undoubtedly 
result in checking the o utflow of gold from this side. The Euro­
pean mon ey ma rkets have not changed appreciably, and a part 
from the slight ha rdening in discounts a t P a ri s, referr ed to 
above, rates at the other principal E u ropean centers are prac­
ti ca lly the same as those prevailing at the close o f las t week. 

T he bank statement published on Saturday was decidedly 
favo rable. Loan s decreased $1,414,900 and deposits increased 
$1,681,800. Cash increased $3,406 900, and th e r eserve required 
was $420,450 larger th an in th e preceding week, making an 
increase in the surplus reserve of $2,986,450. The surplus now 
stands at $1 1,472,675, as compa red with $10,1 29,275 in the cor­
responding week of 19c6 and $8,219 975 in 1905. 

Money on call loaned a t 3 and at 2 per cent, th e average rate 
being about 2½ per cent. Money for fixed periods was obtain­
able at 4 per cent for sixty and n inety days . 4¼ per cent for 
fo ur months, 4½ per cent fo r five months. 4¾ per cent for six 
months, and 5¼ per cent for nine to twelve months. 

The Stock Market 
Following upon an almost ·uninterrupted decline in secunt1es 

pri ces fo r the last ten days, a collapse occurred at th e close of the 
,,·eek, which brought a number o f prominent issues to, or actua lly 
below, the lowest prices of the so-called March panic. A number 
of the inactive shares and bonds, some of them in the high 
priced ca tego ry, fell to the lowest levels within six years. The 
pronounced long continued stagna tion in the market for railway 
and other bonds has recently compelled syndicates to take over 
allotments that could not be ca rri ed by outside holders, and 
undoubtedly ve ry la rge amounts of money are tied up in these 
loans to capitalists. While the decline was largely the result 

of professional short selling, still it was evident that forced 
liquidation was in progress in certain quarters of the market. 
Pt:blic interest in the market continues extremely small, judging 
from the volume of commission house business, while operations 
for fo reign accounts were unimportant. The crop news was 
more favorable. \ Varmer weather was reported in the winter 
wheat States west of the Mississippi , while in the spring wheat 
sections plan ting was making better progress. Notwithstanding 
these favorable changes in the crop situation trading in the local 
and Weste rn g rain markets continued excited, with prices at the 
highest in several yea r s. T he advance in prices of wheat probably 
had much to do with the slump in stock valu es, but sentiment 
was also chilled by the continued huge borrowings on the part 
of corporations. While money rates have so far failed to reflect 
the heavy demands for funds from that source, it is considered 
only a question of time when rates for accommodations will 
respond to the heavy demands fo r new capital. A comparatively 
sma ll part of these new securities is to be provided for in the 
near futur e, the bulk of the payments falling due in the late 
summer, or at a time when the outflow of money for crop­
moving purposes is usually well under way. One factor in the 
moneta ry situation which is perhaps causing more apprehension 
than any other at present, is the strength in sterling exchange. 
During th e week rates for sterling have advanced to the highest 
points o f the yea r, and on the present basis of exchange here and 
at Paris go ld can be shipped to the French capital. The margin 
of profit on such transactions, however, is insignificant, but if 
the Bank of France should allow interest on the gold while in 
transit, as is not unlikely, shipments of the precious metal will 
be made. T he favo rable developments of the week in addition 
to the improved crop conditions, included unabated activity in 
the iro n and steel trades and continued strength in the copper 
metal market. Railroad earnings were good and reports from 
all sect ions of the country were of continued activity in all 
br::nches of trade. These favo rable developments were prac­
tically ignored, and while prices ra llied sharply at the close from 
the low level the improvement was du e largely to short covering. 

T he traction stocks moved in sympathy with the general 
market. T he news from A lbany to the effect that the Utilities bill 
will become a law practically in its orig inal form was pretty well 
di scounted. T he Interborough-Metropolitan has authorized an 
issue of $15,000,000 three-year 5 per cent co lla teral trust notes. 

Philadelphia 
T rading in the local traction issues was comparative;y 

quiet during the past week, and prices continued to move 
with more or less irregularity. At t imes pronounced strength 
was di splayed in the active issues as a result of some 
good buying, but this was followed by a general recession 
in values. Phi ladelphia Rapid Transit was the conspicuous 
feature of the utility shares, both as regards activity and price 
fluctuation s. In the ea rly dealings strong buying adva nced the 
stock from 24¼ to 25 ½ , but near the close the price ran off to 
22½. In all about 15,000 shares were traded in. Union Traction 
moved in sympathy, and afte r selling as high as 60 yielded under 
rather sligh t sell ing to 57½ - Philadelphia Traction ran off from 
94 to 91 ¾, and United Companies of New Jersey sold at 250 and 
249¾ . Lehigh Valley Transportation was steady at 23, as was 
Consolidated T raction of New J ersey, which sold in small 
amount s at 73 ¼ and 73½, American Railways sold at 49½, 
Philadelphia Company at 44, and Philadelphia Company pre­
fe rred a t 45½. 

Chicago 

It is expected that the necessa ry 75 per cent of the stocks of 
the traction compan ies under the ordinance will have been 
secured before the time limi t expires this week. It is understood 
that more than 32,000 shares of North Chicago stock have been 
deposited, which is considerably more than is necessa ry, but it is 
said that the deposits of West Chicago shares are somewhat 
below the required amount. The certificates of deposit issued 
by the Central Trust Company in New York have been admitted 
to the unlisted department of the New York Stock Exchange. 



STREET RAILWAY JOURNAL. 92 5 

Trading in the local traction shares during the week included a 
iarge number of issues, but the individual transactions were 
small. They were Union Traction at 2¾ and 3¼, City Railway 
at 18o, West Chicago at 28, South Side Elevated at 83 and 84, 
Chicago & Oak Park common at 3¼, preferred at 13¼ ; Metro­
politan "L" common at 24¼, preferred at 64¾; Northwestern 
"L" at 23 and 23 ¼ ,and the preferred stock at 58. 

Other Traction Securities 
The market for traction issues at Baltimore was quiet. About 

the only activity was displayed by United Railway incomes, 
which sold to the extent of about $90,000 at prices ranging from 
54½ to 53¼, United Railway 4s sold at 87¼ and 87, and the re­
funding ss brought 83½ . City & Suburban 5s changed hands at 
109, and Macon Railway & Light ss sold at 94½ . The Boston 
market was fairly active and decidedly irregular. Early in the 
week Massachusetts Electric advanced from 17 to 19, but sub­
sequently lost all the imprnvement, while the preferred, a fter a 
sharp rise from 57¼ to 63, reacted and closf'd at 61¾. Boston 
Elevated declined from 137 to 136. West End sold at 87 and 
87½, and the preferred at 104½ and 105. Boston & W orcester 
was steady at 26¾ and 27. 

Considerable activity has been shown in Cleveland Electric 
the past week on the Cleveland Stock Exchange, but at figures 
ranging from 50 to SI. The last sale of any moment was a 
200-share block, buyer 60 days, at 51 ½ . Just before that, 200 
shares went at 50. There is a felling that the company will be 
successful in its contentions with the city. A urora, E lgin & 
Chicago remains steady at 34, while Washington, Baltimore & 
Annapolis securities were in fair demand around prices that 
have prevailed for some days. 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stocks, and the active bonds, as compared with 
last week: 

May15 
American Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49½ 
Boston Elevated . . . · ........ .. .... . ........................ .. 136 
Brooklyn Rapid Transit . . . .. .. . . .. . .. . .. .. .. . . .. . .. . .. . . . . 60 
Chicago City ............... , ............................. .. 180 
Chicago Union Traction (common)........................ 3 
Chicago Union Traction (preferred)....................... 13½ 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Consolidated Traction of New J crscy.................... . . 74 
Detro,it United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Interborough-M etropolitan .. .. . .. .. . . . . .. .. . . .. . .. . . . . .. .. . 22½ 
lnterborough-1\I etropolitan (pre ferred) ..................... 563/s 
International Traction (common).. .. ...................... 50 
International Traction (preferred) , 4s ...................... 71¾ 
Manhattan Railway ... .. . . .... ... ... .. ..................... 138½ 
Massachusetts Elec. Cos. (common)... ..................... 17 
M assachusetts Elec. Cos. (prefer red )....................... 57½ 
M etropolitan Elevated, Ch icago (comm on)................ 23 
Metropolitan Elevated, Chi cago (preferr ed)................ 63 
Metropolitan Street .. ..... . .. . ..... .. ....... ............... . 
N orth American . . . .. .. . . . .. . . . .. .. . .. . .. .. . . . . .. .. . . . . .. . . . 72½ 
North Jersey Street R ail way .. .............................. 40 
Philadelphia Company (common).......................... 43½ 
Philadelphia Rapid Tran sit .. .. .. .. .. .. . . .. .. .. . .. .. .. . .. .. 24¼ 
Philadelphia Traction .. .. . .. . .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. 93½ 
Public Service Corporation certificates..................... 64 
Public Service Corporation 5 pe r cent notes .............. 94 
South Side Elevated (Chicago) ...... .. .. .... .. ............. 83 
Third Avenue ........ .. ... ... .. . . , ... ....................... 109 
Twin City, Minneapolis (common)........ . ................ 94 
Union Traction (Philadelphia). , ........................... 59¾ 

1'\etals 

May 22 
49¼ 

136 
53¾ 

180 
3¼ 

14½ 
50 
73¾ 

19 
54 
50 
71¾ 

133¼ · 
17 
57½ 
22 
63 

69 
40 
43 
23¼ 
92½ 
64 
94 
83½ 

109 
89½ 
57½ 

According to the "Iron Age" the Illinois is the leader in 
booking orders for forward delivery, and during the week en­
tered 95,000 tons additional, bringing the total for 19o8 delivery 
up to about 250,000 tons. There are some additional large in­
quiries in the market. Buying for 19o8 delivery has been a fea­
ture in other departments of the trade. On the whole the 
foundry iron market has become stronger during the week , al­
though the feeling in the trade persists are unduly high, and 
that a lower level, if it could be safely reached, would be far 
less dangerous. 

Copper metal continues firm at unchanged prices. Spot Lake 
is quoted at 25½c. and Electrolytic at 25¼c. 

NEW WORK TO BEGIN ON PENNSYLVANIA TUNNELS 

Contracts have been let for the only section of the Penn­
sylvania Railroad tunnels not already begun. They are for 
building the eastern porta ls and approaches in Long Island City, 
and a short stretch of cut-and-cover tunnel j ust west of the 
portals. The work fo r which contracts a re let extends to the 
end of "Sunnyside Yard," the largest electric ca r yard in the 
world. The new contracts, known as sections A and B, were 
awarded to Naughton & Company and A rthur McMullan. T he 
work will be done as a part of the East River division , under 
the direction of the chief engineer, A lfred Noble. The contracts 
cover the distance between T hompson Avenue, Long Island 
City, and the contract of S. Pearson & Son. Under the East 
River itself considerably more than 40 per cent of the four sepa-
rate tunnels has been completed. · 

REPORT OF THE INTERBOROUGH COMPANY FOR THE 
YEAR-COMP ANY BORROWS $3,000,000 AND 

AUTHORIZES THE SALE OF $15,000,000 
BONDS 

T he Interborough-Metropolitan Company, of New York, re­
ports earnings as fo llows for the year ended March 30, 1907: 

1907 19o6 
Gross receipts . . . . . . . . . . . . . . . . . . . . $43,353,841 $40,693,671 
Operating expenses . . . . . . . . . . . . . . . 21,841,884 21,044,516 

Net ea rnings . .... ... ............. . 
Other income .... . .............. . 

Total income .................... . 
Charges . ........................ . 

Balance ......................... . 
Met. bond int. . .................. . 

Balance .. . ....................... . 
Met. St. Ry. div ................. . 

Balance .......................... . 
Inter. Met. div. . ................. . 

Defic it ... ........................ . 

$2 I,5II,957 
1,187,464 

$22,699,421 
17,956,552 

$4,742,869 
3,150,000 

$1,592,869 
666,368 

$19,649,155 
1,215,781 

$20,864,936 
16,766,926 

$-1-,098,010 
2,800,000 

$1,298,010 
3,639,888 

$926,501 def. $2,3-1,1,878 
2,273,990 

353,100 

The Interborough-lVIet ropo litan Company has borrowed about 
$3,000,000 on six months notes bearing 6 per cent inte rest and 
has authori zed the sale of $ r5,ooo,ooo three-year S per cent col­
latera l trust coupon notes. T he shorter notes and whatever 
other similar loans may be made meanwhile will be retired on 
the fl otation of the three-yea r $15,000,000 issue. The company, it 
was sa id, expects that it will be able to place the larger issue on 
more advantageous terms prior to the maturity of the six 
months' notes. 

The $15,000,000 three-yea r S per cent notes, which it is ex­
pected will be placed within six months, a re secured by collateral 
of the face va lue of $1 5,368,300, but of a much greater market 
value deposited with the Mercantile T rust Company as trustee. 
The collateral consists of $8,000,000 three-year 6 per cent im­
provement notes of the Metropolitan Street Railway Company, 
o f itself a new note issue; 59,700 shares of the 6 per cent guaran­
teed stock of the T hird A venue Rail road Company ; 430 shares 
of the 18 per cent guaranteed stock of the F orty-Second Street 
& Grand Street F erry R ailway Company; 5028 shares of the 
15 per cent gua ranteed stock of the Central Crosstown Railway 
Company ; 1570 shares of the 9 per cent guaranteed stock of the 
Second Avenue Railway Company, 6955 shares of the Electric 
Storage Company. 

The Interborough Rapid Transit Company raised money 
early in the year fo r its own extension and improvement work 
and the present financing is to supply the needs of the New 
York City Railway and its subsidiary companies alone. The 
principal need fo r the new money a ri ses from the decision to 
electrify various of the cross-town lines, and it is ca lcula ted that 
the money will be more than sufficient for the purpose, so that 
President Shonts will have funds to ca rry out all the improve­
ments he proposes. 
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CHICAGO TRACTON MATTERS 
President Rawson , of the North and West Chicago Street 

Railway Companies, has sent to the stockholders of these com­
panies a letter notifying them of the extension of time in which 
they could depqsit their stock in order to take advantage of the 
ordinances recently passed by the Council. T h e Union Traction 
Company stockholders already have made the necessary deposits, . 
but there still is a majority lacking on the part of the underlying 
companies. T he letter reads : 

"Owing to the large number of stockholders of the North and 
West Chicago Street Railroad Companies who have signified their 
intention and desire to the committee and Union Trust Company 
to deposit their stock with it, to be turned over to the Chicago 
Title & Trust Company, as outlined in the circular of the com­
mittee under date of April 20, 1907, in order to participate in 
the benefits derived under the ordinances passed by the City 
Council under date of Feb. II , 1907, to the Chicago Railways 
Company, a part of which acceptance necessitates a deposit of a 
majority of the capital stock of the West and North Chicago 
Street Railway Companies ( excluding the portions of the capital 
stocks of said companies deposited with the Illinois Trust & 
Savings Bank, as trustee), the committee has authorized the 
Union Trust Company to extend the time of receiving the above 
mentioned stocks up to and including :tv1ay 22, 1907. You are, 
therefore, notified that the Union Trust Company will receive for 
deposit stocks of the North and West Chicago Street Railroad 
Companies up to and including Wednesday, May 22, 1907. 

"Upon presentation of your certificate, indorsed in blank to 
the Union Trust Company, trustee, Tribune Building. Chicago, 
Ill., a negotiable receipt will be given for the same. Your stock 
certificate can be sent with the form of letter appended hereto. 

"Yours truly, 
"UNION TRUST COMPANY, Trustee. 

"By R UFUS F. CHAPIN, Secretary." 

THE CLEVELAND SITUATION 

In the face of a temporary restraining order the Low Fare 
Railway Company operated cars for 3 hours, Saturday, on 
Euclid Avenue to E ast Fourteenth Street, supposedly on the 
authority of the franchise railroaded through the Council a t 
Cleveland two weeks ago. A temporary cross-over was laid at 
Fourteenth Street, so that the cars could ' change from one track 
to the other. D. C. Westenhaver, an attorney for the new com­
panies, had the cross-over removed as soon as he learned what 
had been done. 

The Cleveland Electric has notified the Low Fa re Railway 
Company that it will not enter into negotiations for the joint use 
of its tracks in the down-town district with > or either of the 
other companies. A tender of $13,500 for the use of the Euclid 
tracks to East Fourteenth Street was refused Friday. The 
reason given is that these companies have no rights in any of the 
streets of the city. In an open leter to the City Council the 
company also refused the offer of the Low Fare Company to 
restore the tracks on Quincy Street and Central A venue, and 
operate cars over them or to allow it to operate cars over the 
streets at its own rate of fa re pending a decision in the cases now 
in court. A counter proposition was made to the effect that the 
Cleveland Electric would at once restore the tracks on those 
streets and operate its cars if given a franchise at seven tickets 
for a quarter, and in case the cases a re decided against it, sell 
the tracks at cost to the company which is declared to have a 
legal franchise. 

In Judge Sanders' argument before Judge Phillips in the 
Isom injunction case last week, he brought out the point that the 
Legislature had required that consents for a majority of the foot 
frontage be secured in order to protect people, from the City 
Council. He said that the Legislature had anticipated just such 
things as are occurring in Cleveland, and put an obstacle in the 
way of Councils using the streets as they see fit. Judge Phillips, 
on Wednesday, May 22, ruled that the Low Fare Company has 
not a sufficient number of valid consents to make the grant on 
Central Avenue legal. He has given the company until Friday 
to restate its case. 

At the instance of the Cleveland, Painesville & Eastern, the 
Cleveland Electric Railway Company was stopped by a re­
straining order, issued Tuesday, from tearing up its tracks on 
East Ninth Street, south of Prospect Avenue. This is the line 

that this and a number of other interurban roads use to reach 
their freight station and they say they have a contract with 
the Cleveland Electric for operating over it, which would be 
violated by the tearing up of the tracks. 

B. R. T. FINANCING IMPROVEMENTS OF CONSTITUENTS 

Mortgages aggregating $25,000,000 are about to be executed by 
two of the constituent companies of the Brooklyn Rapid Transit 
Company to secure the latter corporation upon cash advances 
made and to be m ade by it to the subsidiary companies for ad­
ditions, betterments and improvements. The financing plan is 
explained fully in the following statement issued Saturday, May 
18, by C. D. Meneely, secretary and treasurer of the Brooklyn 
Rapid Transit Company: 

Notices have been or will shortly be sent to the stockholders of the 
Brooklyn Union Elevated Railroad Company and of the Nassau Electric 
Railroad Company of special meetings to be h eld June 10 and 11, re­
spectively, to authorize a m ortgage on behalf of the Brooklyn Union 
E levated Railroad Company for $20,000,000, and one on behalf of the 
Nassau Electric Railroad Company for $5,000,000, to secure certificates 
of indebtedness heretofore or hereafter i~sued by those companies to the 
Brooklyn kapid Transit Company for cash advances from that company 
to enable the railroad companies to make necessary additions, better­
ments and improvements to their railroads and equipments. 

This is in pursuance of the system of financing adopted some years 
ago by the Brooklyn Rapid Transit Company, which was, in brief, that 
instead of each separate company of th e system attempting to finance its 
own r equirements by issues of securities, the Brooklyn Rapid Transit 
Company would raise the necessary funds by the sale of its own bonds, 
and with the proceeus advance moneys to the constituent companies 
from time t o time and take in exchange the notes or other obligations 
of the constituent companies for such advances. The reason for this 
method of financing was primarily that, inasmuch as many millions of 
dollars would be necessary for the proper extension and development 
of the railroad system, one form of security with which the investing 
public would become familiar would be much more marketable than a 
miscellaneous collection of securities issu ed by the various companies. 

In pursuance of this plan the Brooklyn Rapid Transit Company issued 
its mortgage dated July 1, 1902, to Central Trust Company of New York, 
as trustee, for $150,000,000, of which about $61,000,000 were reserved to 
take up at or before maturity the underlying bonds of the Brooklyn 
Rapid Transit Company and its constituent companies. The remainder 
of the bonds were to be issued from time to time to furnish proceeds 
for improvements, additions, extensions, etc., of the constituent com­
panies, and up to and including March 9 last there had been issued and 
sold of such bonds $28,107,000, and the proceeds of such sale had mostly 
been applied to purchasing from the constituent companies their certifi• 
cates of indebtedness, payable on demand for the actual cost of im­
prov_ements, additions, extensions, etc. 

It was the intention at the time of the execution and delivery of this 
large Brooklyn Rapid Transit mortgage that the certificates of indebted­
ness to be purchased from the constituent companies would be secured 
by the mortgages of the companies issuing the same, otherwise the 
Brooklyn Rapid Transit Company, as the owner of such certificates, and 
the Brooklyn Rapid Transit bondholders having a lien on such certifi­
cates would be in no stronger position than that of any general creditor 
of the constituent companies. 

This will now be accomplished in the following manner: 
The Brooklyn Rapid Transit Company has entered into agreements 

with most of its constituent companies to furnish from time to time 
within the next ten y ears such moneys as each of tbese companies shall 
require for extensions, improvements, additions, etc., up to a maximum 
amount and to take in exchange therefor the certificates of indebtedness 
of such companies payable on demand, upon condition that not only 
the certificates of indebtedness thus to be issued and sold to the Brook­
lyn Rapid Transit Company, but also the certificates heretofore issued, 
shall be secured by the mortgages of the railroad companies issuing such 
certificates as collateral security thereto. The Board of Railroad Com­
missioners has already authorized such mortgages by the Sea Beach 
Railway Company, the Canarsie Railroad Company and the South Brook• 
lyn Railway Company, and after the approval by the stockholders of 
the Nassau Electric and Brooklyn Union Elevated Railroad Companies 
will be asked to give its consent also to the mortgages to be issued by 
those last named companies. 

The mortgages for which consent is requested to the extent that they 
secure past expenditures do not add one dollar to outstanding capital 
charges. To the extent that they secured expenditures hereafter to be 
made they carefully limit such expenditures to the actua l cost of addi­
t ions, improvements and extensions. The certificates of indebtedness 
cannot be issued at less than par, and must represent such actual cost. 
Under the terms of the Brooklyn Rapid Transit Company's mortgage, 
bonds issued under that mortgage must be issued at par for the par of 
such certificates of indebtedness, and any deficiency arising from the 
sale of 'Brooklyn Rapid Transit bonds at less than par must be made up 
out of the earnings of the company. 
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DECISION OF MASSACHUSETTS BOARD ON FENDERS 

The Massachusetts Railroad Commission issued its decision 
on the long-pending question of street-car fenders and wheel 
guards Tuesday, May 21. The question is settled on a basis 
of compulsory experiment by the companies, and notice is 
given that the Commission will require various types of fenders 
and wheel guards on various lines, according as the companies 
operate in the country or suburbs where roadbed conditions 
are imperfect and speed is high, or in the city streets, where 
roadbed is smoother and speed relatively low. The circular 
follows: 

COMMONWEALTH OF MASSACHUSETTS IN BOARD OF 
RAILROAD COMMISSIONERS. 

May 21, 1907. 
Circular to Street Railway Companies. 

FENDERS AND WHEEL GUARDS 

In its annual report of 1904 the Board expressed a lack of confidence 
in the car fend ers and wheel guards then in use upon our street railways 
and advised experiment with new types. While companies gave some 
attention to this suggestion during the year that followed, there was 
manifest on the whole a general indisposition toward any change in 
equipment. The Board then took up the matter and, having secured an 
appropriation from the Leg islature of 1906, completed in December last 
an investigation of fenders and wheel guards at home and abroad, con­
cluding the inquiry with a series of tests in Newton. Companies were 
thereupon requested to give notice to the Board, on or before the first 
day of this month, of the;r prefer ences in respect to these safeguards. 
That time, subsequently extended two weeks, having now ·ex pired, the 
Board issues the following statement of yiews and requirements. 

PFINGST FENDER 

In 1895, after an exhaustive inquiry, the then members of this Board 
issued a circular stating their conclusions and defining the general prin­
ciples which should govern the equipment of street cars with safety 
devices. Although the Pfingst fender was not recommended as better 
than others, it was one of a class of fenders which, under this circular, 
companies could use and was the one which they very generally se­
lected. 

As stated in our last report, "The record of the Pfingst fender shows 
many instances when person s have been saveu from injury. This, of 
course, happens when accidents are prevented an:! therefore when public 
attention is no• draw to the fact through newspaper paragraph, police 
report or inquest. On the other hand, this fender has frequently failed 
to do its work. Upon a large percentage of the surface cars in Boston 
th! fend er is useless from the fact that proj ecting parts of the car so 
reduce the avai lable area of the platform as to leave no rootri for catching 
or holding a person who falls or is thrown upon it." 

Notwithstanding the multiplicat ion of patent s and the ingenuity of 
experts, we know of no device in u se or exhibited through sketch or 
model that, attach ed to a street car moving at varying speed, can be 
relied upon to always trip a standing person or pie,< up a prostrate 
body without injury. It mu st remain unsaf 0 for young children to play 
in streets that are occupied by railway tracks, or to cross them un­
at t ended, and unsafe for older persons to step carelessly in front of cars. 
Meanwhile there is need of more effective car fenders and wheel guards. 
Although applications for the most part call for a further endorsement of 
tne Pfingst fend er, we do not share the confidence expressed in it, and 
cannot approve it to the exclusion of other devices. 

AUTOMATIC SAFEGUARDS. 

The n ewer devices are, as a rule, automatic. In passing upon them 
it is necessary to bear in mind the distinguishing characteristics of the 
service upon various lines of railway. For example, we believe it would 
be hazardous to attach to the front end of high-speed interurban cars, 
operated under conditions commonly met, au tomatic fenders which might 
upon occasion so fall or be thrown in the way of the car as to cause a 
derailment. On the other hand, there would Je no such hazard in the 
use of an automatic wheel guard upon cars as ordinarily operated in city 
streets. The Board will therefore require an experiment with these 
wheel guards, though at times in winter snow and ice will undoubtedly 
interfere with their success. 

DROP DEVICES 

A fender or wheel guard that must be dropped by the m otorman in 
case of threatened accident is open to the criticism that it complicates 
his duties at a time when he ought to give paramount attention • - the 
stopping of the car. On the other hand, this device possesses an advan­
tage over the automatic in that it is dropped only when needed and by 
intelligent action, and so can be carried at a height such as to eliminate 
risks from contact with obstructions. A very important change in this 
type of fender or wheel guard is that by which the application of the 
emergency brake itself drops it into position. A trial of these devices 
will also be required. • 

LIVERPOOL LIFEGUARD 

Climate and roadbed make it possible in Liverpool to use a guard 
which i1 carried so close to the surface of the track as to be very suc• 

cessful in its one purpose of preventing bodies from passing under the 
wheels. While weather and roadbed construction prohibit upon many 
of our railways the use of a guard carried so close to the ground, wheel 
guards have been brought to our notice which possess some of the tea­
tures of the Liverpool device and which are apparently capable of good 
work. The Board will require the use of these wheel guards upon 
selected cars. 

RIGID FENDERS 

Rigid devices projecting in front of cars are suited to the conditions 
upon some of our railways, but this type ought not to be confined to 
the straight platform fender. Whenever any such fender is hereafter 
used it must be attached to the car at a height of not less than 12 ins. 
above the track so that it will pass over a prostrate body without maim­
ing or injury. Among fenders of this type are several designed to make 
it sure that a person tripping and falling 1:pon them will remain there 
until the car is stopped. Lines of cars will be specified upon which these 
devices are to be used. 

CONCLUSION 

It is the purpose of the Board, in the enforcement of these views, to 
secure actual experience with different types of fenders and wheel guards 
that promise r esults b etter than those attained in the past. 

Companies must complete designated changes in equipment on or be­
fore the first day of December, 1907, unless prevented by reasons beyond 
their control, in which case the necessary additional time will be all~wed. 

The details of the new equipment will be taken up with the Boston 
Elevated, the Boston & Worcester, the 'Boston & Northern and Old 
Colony, and with the Worcester, Springfield and Berkshire systems on 
Monday, the twenty-seventh day of May. at half-past 10 o'clock, and with 
other companies at a time to be hereafter n amed. 

The plan of action proposed in this circular is of course subject to 
any change which may be rendered necessary should the Legislature in 
the measure now pending before it restrict the :;>ower of the Board. 

(Signed) 

A true copy. 
Att est: C. E. MANN, Clerk. 

•• 

JAME::; F. JACKSON, 
GEORGE W. BISHOP, 
CLINTON WHITE, 

Commissioners. 

OHIO ELECTRIC RAILWAY COMP ANY ORGANIZED 

The Ohio Electric Railway Company, of Cincinnati, has been 
incorporated with a capital stock of $100,000, by E. H. Berry, 
D. J. Downing, S. M. Murray, W. H. Schunert and C. Wilson, 
most of whom ar e conn ected with the Cincinnati Traction Com­
pany or the Schoepf offices, and the impression prevails that this 
is the company that will later control all the Schoepf roads in 
Ohio. At present the Schoepf properties are divided into three 
groups. The Indiana, Columbus & Eastern controls the roads 
about Columbus and Springfield, to the west from Dayton and 
northwest by way of Lima and Defiance; the Lima & Toledo is 
in the extreme Northern part of the State, and the Cincinnati 
Northern commands the situat ion between Cincinnati and Day­
ton. It is thought that these three systems will be combined 
under the new company. The application for its charter states 
that the termini will be Zanesville, New Paris, Richmond, Ind., 
Cincinnati, Toledo, Columbus, Washington Court House, Spring­
field, Defiance, Dayton, a point near Union City, Ind., on the 
Ohio and Indiana State line; Lima and Ft. Wayne, Ind. The 
counties through which it will pass are Muskingum, Licking, 
Franklin, Madison, Clark Greene, Butler, W arren, Montgomery, 
Preble, Hamilton, Champaign, Logan, Augliaze, Allen, Putnam, 
Defiance, Henry, Wood, Lucas, Pickaway, Fayette, Darke and 
Van Wert Counties in Ohio, and Wayne and Allen Counties, 
Ind. There are to be branch lines from Miamisburg to Ger­
mantown, Medway to New Carlisle, Hebron to Buckeye Lake 
and Newark to Granville. 

STRIKE AT BIRMINGHAM 

The employees of the Birmingham Railway, Light & Power 
Company, of Birmingham, Ala., are on strike. President J emi­
son, of the company, declares that the union will be fought to 
the end. The city is very quiet, labor demonstrations being 
prevented by the police. A few cars are being operated on 
each line, guarded by deputies, and no attempt is being mad,~ 
to operate at night without sufficient police protection, 
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INDIANA INTERURBANS EXEMPT FROM 2-CENT FARE 
LAW 

In response to a request from the Railroad Commission, 
Attorney-General James Bingham, of Indiana, has given an 
opinion to the effect that the 2-cent fare law, passed by the last 
General A ssembly, does not apply to interurbans, but only 
to steam roads. The question has been raised by various indi­
viduals and corporations, several letters having been written 
to the Attorney-General. He referred them to the Commission, 
which, in turn, referred them back, and requested an official 
opinion. 

The Attorney-General' s opinion is based on the assumption 
that the L egislatnre did not intend this law to apply to inter­
urbans; also, on the position that interurbans and steam roads 
were reckoned as being two distinct classes of transportation 
companies. Therefore a rate law applying to one need not neces­
sarily apply to the other. The opinion continues: 

"The purpose of the act in question was to reduce passenger 
rates, and it is a notorious fact that the passenger rates on inter­
urban railroads were, at the time of the passage of the act in 
question, almost without exception, below the passenger rate 
named in the act, to wit: 2 cents ; and it is qu ite evident that the 
legislation was not enacted with reference to rates that were 
already below, or at least not in excess of the maximum rate 
named, while on the other hand, the steam railroads in the State 
of Indiana were universally charging a pas senger rate of 3 cents 
a mile. 

"It is a part of the history of legislation that amendments to 
the bill were o ffered at the time when it was on its passage 
and under discussion in the General Assembly, by which it was 
sought to extend the same to interurban railroa ds and limit the 
passenger rate of such interurban railroads to l cent a mile, and 
th<>se amendments were defeated on the theory that the act 
should not be made to extend to interurban railroads; and it 
is also a matter of common knowledge that interurban railroads 
are able to operate at much less expense than s team railroads, 
and to carry passengers a t a lowe r ra te a mile than can steam 
railroads, and it is in view of these fact s that the interurban 
railroads have been enabled to give the cheap passenger rate 
which has made them popula r throughfares for the local travel. 

"It is, therefore, my opinion that the act in question has no 
reference to the interurban, electric or streel railways of the 
State." 

The Attorney-General's decision is being criticised and the 
question w ill be determined in the courts. 

Two questions we re thus involved. The first is, whether there 
is any r eal differ ence between the two sorts of railroads, and, 
second, whether (if there is not ) the 2-cent fare law applies to 
both. The law is comprehen sive in its terms. We quote: 

"It shall hereafter be unlawful for any common carrier en­
gaged in the carriage of passengers upon a railroad or rail roads, 
between points in thi s State, to cha rge in excess o f 2 cents per 
mile for the carriage of an adult passenger, or in excess of l 

cent per mile fo r the carriage of a passenger bet ween 5 and 12 
years o f age.' ' 

•• 
THE STRIKE SITUATION IN SAN FRANCISCO 

T he United Railroads of San Francisco is now operating 
eight of it s lines with 136 cars, the number being increased 
steadily since the strike began on May 5. Before the strike, 350 
car s was the average in operation. The award of the board of 
arbitration, announced in March last, was to increase the wages 
of the m en an average of 21 per cent, or to 31, 32 and 33 cents 
per hour, and payment in accordance with this award from Sep­
tember, 19o6, of approximately $50,000, was made by the com­
pany in A pril. The company offered to continue this arbitration 
scale for one year from May I, but the men demanded $3 for 8 
hou r s work, or 37½ cents per hour. It is stated that the com­
pany can secure all the men necessary to operate its car s, pro­
viding sufficient prot ection is given to the company's property 
and its patrons. A t the hour of going to press it is stated that 
the company will open fi ve lines, which have been completely 
tied up s ince th e t rouble began. This indicates a complete vic­
tory for the company. The officers declare that the United 
Railroads will operate as a non-union road. 

GENERAL ELECTRIC COMPANY ORGANIZES 
At the annual m eeting of the General Electric Company, held 

May 14, at Schenectady, N. Y., these directors were elected: 
Gordon Abbott, Oliver Ames, T. Jefferson Coolidge, Jr., Fred­
erick P. Fish, George L. Gardner, Henry L. Higginson, Robert 
Treat Paine, 2d, all of Boston; C. L. Coffin, J. Pierpont Morgan, 
S. L. Schoonmaker, Charles Steele, all of New York; W. M. 
Crane, of Dalton, Mass.; Marsden J. Perry, of Providence, R. I.; 
J. P. Ord, o f Albany, and E. W. Rice, Jr., of Schenectady. 

O n May 15, at the directors meeting in New York, the fol­
lowing officers were elected: C. A. Coffin, president; A. W. 
Burchard, assistant to the president; E. W. Rice, Hinsdill Par­
sons, B. E. Sunny, J. R. Lovejoy, vice-presidents; M. F. West­
over, secretary; H. W. Darling, treasurer and assistant secre­
tary; I. S. Keeler, second assistant secretary; H. P. Schuyler, 
assistant treasurer; Ed. Clark, general auditor; John Riley, as­
sistant general auditor; S. L. Whitestone, assistant general 
auditor. 

The duties of the various vice-presidents remain the same as 
before the election. 

••• 
PHILADELPHIA & WESTERN SOLD 

The Philadelphia & Western Railroad Company was sold at 
auction Monday, May 20, at Westchester, Pa., to Frank H. 
Brewster, of New York, for $1,000,000. Mr. Brewster, who 
was the only bidder, acted in the interest of William C. Shel­
don & Company and Mackay & Company, of New York, who 
hold practically all of the stock and the entire $2,149,000 out­
standing bonds of the company. The sale was conducted by 
the Trust Company of North America, a Philadelphia institu­
tion, which is the trust ee of the $15,000,000 mortgage, and was 
a friendly proceeding. 

"William C. Sheldon & Company and Mackay & Company 
will be the new syndicate· managers," said Joseph S. Clark, 
general counsel of the company, "and will reorganize the com­
pany as soon as the legal formalities have been completed. 
This will require about three weeks. The new company will 
put out about $4,000,000 of bonds and bring the capital stock 
more on a parity with the bond issue than it is at the present 
time. George J. Kobusch, of St. L ouis, while having disposed 
of the major portion of his holdings to the syndicate, will, how­
ever, r etain a minority interest. The Philadelphia & Western 
will open for traffic on W ednesday." 

•• 
CONSOLIDATION NEGOTIATIONS OF C. P. & E. AND 

NORTHERN OHIO TRACTION COMPANIES 

Negotia tions are under way for the consolidation of the 
Cleveland, Painesville & Eastern and the Northern Ohio Trac­
tion & Light Company, both owned by Henry A. Everett and 
E. W. Moore and their associates of Cleveland. The plan is to 
exchange the $2,000,000 common stock of the Cleveland, Paines­
ville & Eastern for a like amount of the common stock of the 
Northern Ohio Traction & Light. The company has outstanding 
$1,631,000 bonds. Of these, $500,000 debentures bea ring 6 per 
cent interest will be due July I of this year. The stockholders 
wi ll probably take ca r.e of this by the purchase of a like amount 
of 5 per cent consolidated bonds which have been held in escrow 
fo r this pnrpose. This will reduce the interest expense of the 
company. The capital stock of the Northern Ohio Traction & 
Light Company is $ro,ooo,ooo, of which $7,939,900 has been 
issued. The absorption will take up the greater part of this 
stock. 

The Cleveland, P _ii inesville & Eastern is made up of the 
Cleveland, Painesville & Eastern and the Cleveland, Painesville 
& Ashtabula. The latter is a comparatively new property and 
was taken over only a compa ratively short time ago. The length 
of the two roads is 75 miles, which gives the Northern Ohio 
Traction & Light system a total of 285 miles of track. Willough­
beach Park is owned by the Cleveland, Painesville & Eastern. 
Originally it consisted of 100 acres of land, purchased at $500 
an acre. Some time ago 20 acres were sold at $1,100 an acre 
and the remainder is valued at the same. The park proper takes 
up but 30 acres. 
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EARLY REPORTS OF THE AMERICAN STREET RAIL­
WAY ASSOCIATION 

Secretary Swenson, of the American Street and Interurban 
Railway Association, has collected and is now offering for sale 
bound sets of reports of the meetings of the American Street 
Railway Association from 1884 to date, as well as sets for a 
lower price with the first, second and third reports missing. 
Single copies of a number of the reports can also be secured 
from the secretary. 

••• 
NEW STREET RAILWAY SYSTEM IN SAN FRANCISCO 

A syndicate compo sed of N ew York and San Francisco capi­
talists is said to have been organized in San Francisco and will 
soon make an application to the Board of Supervisors of that 
city for a franchise for a system of electric street railways. In 
the syndicate a re Leopold Michels, the Meyersteins and the 
Brandensteins, of San Francisco, and New York capitali st s rep­
resented by Leopold Wallach. 

Agents of the New York interests have been in San Francisco 
for several weeks and have completed a study of the streets and 
the enginehing problems to be met in the construction of the 
proposed new system. Maps have been drawn and every detail 
said to be arranged. The syndicate lack s only the franchise to 
make its plans complete. The projected system contemplates a 
network of lines to cover the city from the ferry to the beach. 
Franchises for conduits in some places and for the overhead 
trolley in other streets will be sought. It is sta ted that a feature 
of the project calls for a subway. Whil e the exact location 
of the proposed lines has not been announced, it is known tha t 
representatives of the syndica te have made a s tudy of the grades 
from the ferry out Pine Street into the we~ tern addition and 
from the western addition along Fra nklin and Gough S treets into 
the Mission. • • 

PROGRESS OF CONSTRUCTION OF MILWAUKEE NORTH­
ERN RAILWAY 

Such excellent progress has been made on the construction 
work of the Milwaukee Northern Railway, which will open up 
communication between the E astern Wisconsin towns of She­
boygan, Port Washington, Fond du Lac, West Bend and nu­
merous others in this populous district and Milwaukee, that the 
road will probably be ready for operation on at least one di­
vision by early summer. Except for short distances in the cen­
ters of some of the larger towns, the Milwaukee Northern 
roadbed is located on its own right of way, and in almost a 
straight line. There is but one curve on the line bet ween P ort 
Washington and Grafton , and that is one of only 2 degrees. 
For the r est of the distance almost without variation, except 
where the road crosses the tracks of the C. , M. & St. P. and the 
C. & N. \V. Railroads, the right of way follows a straight line. 
The absence of grade crossings is a feature which will insure 
safety from accident and permit a high-speed sch edule. \?\There 
the road crosses twice, both the N orthwestern and St. Paul 
tracks, subways of steel bridging and masonry abutments or 
viaducts are u sed. Just south of the depot at Port Washington 
the line runs under the Northwest ern tracks, and again about a 
mile an<l a half outside the Milwaukee city limits. At Grafton 
the line passes over a steel viaduct 765 ft . long over the St. Paul 
tracks, and again over a viaduct of similar construction 454 ft. 
long at M equon. 

The complete power equipment was purchased from the 
Allis-Chalmers Company, of Milwaukee, and is of standard 
Allis-Chalmers design, both for gas engines and alternators. 
The electrical features of the equipment may be briefly de­
scribed as follow s: Three-phase alternating current will be 
generated in the power house at 405 volts by three direct-con­
nected alternators, each of rnoo-kw normal capacity, driven at 
107 r. p. m. by Allis-Chalmers twin tandem gas engines, each 
with a rated capacity of 1500 hp. This equipment, when in 
operation, will enjoy the distinction of being the largest instal­
lation in America of gas-engine driven electric generating units 
for traction purposes. The main power house is located at 
Port Washington, anc;l sites for sub-stations have been pro­
vided at the following points : Burleigh, Cedarburg, Georgia 
Avenue, Marblehead, Brown Deer, Cedar Grove, West Bend 
and Campbellsport. 

WORKING MODEL OF NEW MONO-RAIL SHOWN TO 
ENGLISH ENGINEERS 

Descriptions are contained in the E nglish tech nical press of 
the new mono-ra il system invented by L ouis Brennan, C. B., of 
which a working model was exhibited at the meet ing of the 
Royal Society in London on W ednesday, May 8, and about 
which sensational stories were publish ed in the daily press 
h ere as a r esult of cable dispatches purporting to describe the 
system. The editor of "The E ngineer ," of L ondon, a t the in­
vitation of Mr. Brennan, r ecently v isited his house at Gilling­
h am to witness some trials there of a model line, which h e 
thu s describes in hi s own paper: 

"Briefly stated, the model mono-railway may be said to con­
sist of a circula r section r ail la id on wooden sleepe rs on the 
g round, or it may be laid on piles, as would be r equired on the 
slope of a steep hill. In places the track consists only of a stout 
steel rope tightly stretched to represent the construction of a 
bridge across a ravine. The car somewhat r esembles in sh ape 
a large pontoon or barge. Part of the inside is arranged for 
passenger accommodation and part for goods. T he car is car­
ried on two bogies, one at each end. These bogies a re so 
pivoted that they allowed the car to turn easily on curves, and 
also vertical movement. By thi s mean s it is claimed that the 
vehicle can nm upon curves of even less r adius than th e length 
of the vehicle itself, or on crooked rail s, or on rails laid on 
uneven ground, without any fear of derailment. 

"Each pair of wheels is coupled, and one in each set is driven 
direct th rough gearing from electric motor s carried on the 
bogies. The power fo r propulsion is derived fro m a number of 
small secondary cells placed inside the car . But by fa r the most 
interesting part of the carri age is the m eans adopted fo r main­
taining equilibrium, fo r it must be at once apparent that the 
center of gravity of the car is much high er than the center of 
buoyancy, and consequently it is an unstable body. To over­
come this M r . Brennan has introduced t wo gyroscopes, mounted 
on bearings, which run in a par tia l vacuum . T hese gyrosco1>es 
work in a vert ical plane and run in opposite direct ions ; they are 
connected together by suitable gear ing so that their periph eral 
velocities are equal. T his arrangement overcomes the difficulty 
which would be experienced in turning were they not so con­
structed. Specia l m eans a re provided fo r advancing the pre­
cession of the gyroscopes and thereby causing them more 
quickly to return to the horizontal plane. T h e gyroscopes were 
motor-driven and ran a t a speed of from 700 0 to 8000 r evolu­
tions. This m ech anism occupies little space, and it was stated 
that in larger car s it w ill only be about 5 per cent the total 
w eight of the vehicle. 

"The model was built essent ially to illust rate the value of 
the invention for military use, and was therefore des igned with 
a low speed-about 7 m. p. r.- but with good hill-climing capa­
bilities. Th e trials, which lasted fo r som e t ime, wer e success­
fully carried th rough. The car was loaded with weights rep­
resenting 2 0 ton s, and , in order to prove it s stability, a weight 
corresponding to that of fifteen men was th rown suddenly on to 
the side of th e car , and the side of the car on which the weight 
was thrown gradually rose to r estore the position of equilibrium. 
T o show how w ell the car could t Lirn, an ordina ry steel rope, 
about Ys in. in diamet er, was laid on the lawn, and round the 
many turns specially arranged fo r the purpose th e little car 
wended its way very gracefully. It appeared to experience no 
difficulty in climbing gradients of I in 5, and on one occasion 
the bank was said to be I in 2½ ; h owever, thi s was shot , and 
the car had a "rush" at it. But, loaded as it was, the climb up 
1 in 5 was an excellent performance fo r so small a ca r. At the 
conclusion of the trials one gentleman, weighing nearly IO 

stone, was given a ride round the minature t rack, and h e fin ally 
crosse d the wire bridge, which h ad a somewhat considerable 
span. That so small a ca r could take th e weight it did and 
run so well sh ows that , whatever be the future of this type of 
mono-rail, there can be no question as to its success on the 
small line we h ad the pleasure of inspecting." 

M r. Brennan is at present engaged upon the construction of 
a full -s ized vehicle, 12 ft . in length, similar to the m odel just 
described. It will, however , be driven by a pet rol eng ine of 100 

hp direct coupled to a motor. The gyroscope will be 2 ft. 9 ins. 
diameter , and will have a speed of from 2000 to 300 0 r evolu­
tions per minute. The road wheels will be power driven, and 
change gears provided to facilitate hill climbing. 
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THE BINGHAMTON STRIKE PETERS OUT 

The strike of the employees of the Binghamton Railway 
Company, of Binghamton, N. Y., has completely petered out. 
T he regular schedule of cars is in operation, and the few men 
who went out are now seeking to be reinstated. Of the 150 
platform employees in the service of the company on F riday, 
April 26, when the strike was declared, only fifty fa iled to re­
port for duty. Briefly, on Wednesday, April 2-1-, the manage­
m ent of the company learned that an organizer was in the city 
fo r the purpose of unionizing the employees, and subsequently 
was appra ise d of meetings held that night and the fo llowing 
day. A s a result of these meetings a committee composed of 
three employees of the Binghamton Railway Company, and one 
Fitzgerald, of ei ther Albany or Troy, as spokesman, called upon 
the company Friday morning, April 26. As the company re­
fused to treat with the men with outsiders present, the com­
mittee withdrew, and at 5 p. 111., as before mentioned, the strike 
,vas declared. Employees not affili ated with the union were 
a fraid to take out th e cars and their fears seemed not to be 
groundless , in Yiew of the fact that the attempt to maintain 
service during the evening was followed by considerable dis­
order. Th e company, however, immediately engaged new help 
and with the ass istance of the men who did not go out resumed 
a full schedule of cars within a yery few days and now has all 
its cars in regular operation both day and night. Despite a gen­
eral boycott in force throughout the city, conditions are improv­
ing daily and travel is fa st r egaining its normal condition. For 
the fir st ten days, however, the company did not operate cars 
a ft er dark, and when strikers and their sympathi zers became 
violent upon any divi sion, cars were withdrawn from that pa r­
ticular line. The contention upon the part of the union has 
narrowed itself down to recognition, the questions of wages 
and hours having been waived. 

SEMI-ANNUAL A. S. M. f.. MEETING 

At the semi-annual meeting of the American Society of 
Mechanical Engineers, to be held in Indianapolis, May 28 to 31, 
a wide range of subjects will be taken up and discussed. 
Accommodations for transportation and Pullman car service 
can be arranged fo r by address ing the secretary of the society. 
One of th e professional sessions devoted to superhea ted steam 
will be held at Purdue Unive rsity, and an oppo rtunity will be 
g iven the guests a ft er the session of going over the university. 
On ,v ednesday a ft ernoon, May 29, a visi t wi ll be m ade in special 
ca rs to the A tlas Engine W orks and the National Motor 
Vehicle Company. Another excursion on the same afternoon has 
been arranged for the D. N. P erry Manufa cturing Company and 
to No rdyke & Norman Company. '. MICHIGAN UNITED RAILWAYS ARRANGES TO TAKE 

OVER ADDITIONAL LINES 

The Michigan United Railways, of Lansing, Mich., which 
operates 155 miles of elect ri c railw~ys in K alamazoo, Battle 
Creek and Lansing, and connecting Lansing, St. Johns, Jackson, 
Battle Creek and K alamazoo, has ar ranged to acquire, through 
\V. N. Coler & Company. at a cost, it is under stood, of about 
$1,250,000, practica lly the enti re capital stock of the J ackson 
Consolidated T raction Company, including the holdings of 
\ V. A . Boland, and will purchase the minori ty sha res on the same 
basis. The J ackson company owns and operates 30 miles of track 
in J ackson and vicinity, including interurban lines to Grass 
Lake. Wolf Lake, Michigan Center and V andercook, and has 
outstanding $1,000,000 capital stock and $712,000 of an issue of 
$1,000,000 fi rst mortgage 5 per cent bonds, du e May 1, 1934. 
T he t wo companies a re to be merged under the name of 
Michigan United Ra ilways. 

PE~NSYLVANIA LEGISLATURE ADJOURNS 
T he la st few days of the legislative session at Harrisburg 

there developed some feeling between the Senate and House 
over the smothering in Senate committee of severa l bills in which 
Speaker McClain and hi s fr iends in the H ouse were interested, 
and the House left "outside the breastworks" 64 Senate bills. One 
of the bills killed in the Senate was that permitting cities of the 
third-class to tax the real estate of electric and steam rai lways 
and other public service corporations. The Senate passed the 

Fahey trolley bill, companion measure for the bill drafted to 
carry out the provisions of the merchants' plan for rapid transit 
in P hiladelphia. This bit! had been defeated, but a motion was 
made by Senator Tustin, of Philadelphia, seconded by Senator 
Quail, of Schuylkill, both of whom had voted against the bill 
when it was up before, to reconsider the vote by which the bill 
fai led on final passage. This motion was carried, after which 
the bill went through the Senate on its way to the Governor. 
This is the bill which p.rohibits the granting of charters to any 
street railway company until it shall first have obtained rights of 
way and the franchises from local authorities to construct the 
road. 

T he House bill fixing 5 cents as the maximum fare which can 
be charged by electric railway companies in cities of the second 
class passed the S enate , but the bill r equiring electric railway 
companies to equip their cars with vestibules failed. 

The Senate also passed the bill authorizing street railways to 
dive rt their routes and tracks. One of the Senate bills which fell 
in the House was the Brown bill, authorizing street railway and 
motor power companies to enter into contracts for the sale of 
electric power. 

The Senate passed the House bill authorizing street railway 
companies to issue bonds for a longer period than thirty years. 

T he g iving to electric railway companies of the rif;ht of emi­
nent domain and the privilege of carryit)g freight, noted last 
week, are the most favo rable measures that were enacted. 

•• 
UNION ELECTRIC COMPANY AND GENERAL RAILWAY 

SUPPLY COMPANY CONSOLIDATE 

The Union E lectric Company and the General Railway Supply 
Company, both of Pittsburg, have consolidated, and the com­
bined organizations will be operated under the name of the Union 
E lectric Company, with a capital stock of $250,000. The Union 
Electric Company was organized in 1905 and the General Rail­
way Supply Company in 1896. The offices and warehouses of 
both concerns are now located at No. 31 Pittsburg Terminal 
\Varehouses. The new company will continue the sale of 
lighting, railway, power, telephone and marine supplies, and 
will also continue the agencies carried by the General Rail­
way Supply Company, namely, R. D. Nuttal Company, 
gears, pinions and trolleys; International Register pro­
ducts; G. E. line material and ra il-bonds ; Crouse-Hinds arc 
headlights ; Locke high-tension insulators and Wilson trolley 
clutches, al so motor and controller parts for Westinghouse and 
General Electric apparatus. The officers of the new company 
are: George W. Provost, president; P ercy R. Frost, vice-presi­
dent and manager of the lighting department ; J. P. Provost, 
treasurer; L. H. Keller, secreta ry. Thomas M. Cluley has been 
appointed manager of the railway department. 

•• 
INDUSTRIAL ENGINEERING & SUPPLY COMPANY 

ORGANIZED 

The Industrial Engineering & Supply Company, S. A., of 
Mexico City, has recently been o rganized by a number of promi­
nent busin ess and financial men who have a large acquaintance 
with the requirements of Mexican trade, to do a general ma­
chinery and supply business, and has acquired the four-story 
building at Aleanceria No. 27, where it will carry a large portion 
of its stock of goods and where it will make its general head­
quarter s. The president of the company is W. W. Wheatly, 
formerly president and general manager of the Mexico City 
Tramway Company, who is also prominently identified with 
other important business and banking interest s in Mexico City 
and Guadalajara. The general manager is James A. P eirce, who 
was formerly !l"eneral superintendent of the Mexico Tramway 
Company, and who, at one time, was with Rossiter, McGovern 
& Company, of New York. The general sales agent, William C. 
Benbow, has been in Mexico many yea rs engaged in selling 
mining, milling and manufacturing machinery and electric sup­
plies, and is well known in these lines of trade throughout the 
country. The branch office of the Wellman-Seaver-Morgan 
Company has been moved from its former location at Second 
Dolores IO to Aleaiceria 27, and W. C. Benbow will hereafter 
act as sales manager for both the Wellman-Seaver•Morgan Com­
pany and Industrial Engineering & Supply Company, S. A. 
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STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 41 Park Row, New York.] 

UNITE D STATES PATENTS ISSUED MAY 7, 1907 

852,468. M otor Controller; Emmett • W . Stull, Norwood, 
Ohio. App. filed July 30, 19o6. The controller is provided 
with a plurality of drums with segments geared together and 
arranged so that the "full on" position of the controller may 
correspond to different speeds for city and suburban traffic. 

852,525. Fluid Pressure Brake ; William H. Sauvage, New 
York, N. Y. App. fil ed Nov. 21 , 19o6. Consists of the com­
bination with the usual cylinder, piston and brake rigging, of 
a second cylinder and piston, a pipe extending from a port in 
the side wall of the first cylinder to a port in the pressure head 
of the second cylinder, a gripping device connectin a the sec­
ond piston with the brake rigging when the sa id pisto~ is fo rced 
outward and means for releasing the g ripping device when the 
second piston completes its return stroke. 

1852,628. Automatic Electrical T~ain Stop ; H iram G. Sedg­
wick, Mill Valley, Cal. App. fil ed Nov. 24, 1905. An auto­
matic train stop fo r use with railroad cross ings. Circu its are 
adapted to -set the train stops on one track when trains approach 
in either direction on the other track. 

852,629. Electrical Switch Lock for Railways; Hi ram G. 
Sedgwick, Mill Valley, Cal. App. fil ed Nov. 24, 1905. Means 
whereby an approaching t ra in will lock the switch au tomatically 
and release the same when the t rain has passed. 

852,630. Railway Signal ; H iram G. Sedgwick, Mill Valley, 
Cal. App. filed N ov. 24, 1905. Relates to modificat ions of the 
above. 

852,633. Train Stopping Apparatus; H iram G. Sedgwick, 
Mill Valley, Cal. App. fil ed June 14, 1906. A block system in 
which sectional track rails are energized by direct potential and 
operating rails set the semaphores when they a re short-circ~ited 
by the axles of a passing train. 

852,634. Electrical T ra in Stop ; Hiram G. Sedgwick, Mill 
Valley, Cal. App. fil ed June 14, 1906. Relates to modifications 
of the above. 

852,635. Automatic Electrical Train Stop; Hiram G. Sedg­
wick, Mill Valley, Cal. App. fi led J an. 2, 1907. Contact brushes 
on the locomotive complete circuits to the air brake apparatus 
so as to automatically stop the engine in case signals are dis­
regarded. 

852,767. Convertible Car; J ohn A. Brill , P hiladelphia, Pa. 
App. filed Nov. 20, 1906. T he car has stanchions and movable 
side panels beyond the fl oor limits, and a fi ller fo r the space 
between the panel and fl oor, sa id fill er being hinged to said 
panel. 

1852,768. Convertible Car ; J ohn A. Brill, P hiladelphia, Pa. 
App. filed Nov. 20, 1906. A fill er for closing the space be tween 
the panel and floor, consisting of a sliding plate, and proj ec­
tions on the opposing faces of the stanchions fo r supporting the 
plate , the car being provided with a horizontal recess below 
the surface of the fl oor fo r receiving the fill er. 

852,774. · Car; Samuel M. Curwen, H ave rford, Pa. App. 
filed Nov. 26, 19o6. Means fo r facilitating the removal of the 
windows and the storing of the same in roof pocke ts. 

8:52,782. Convertible Car ; H arry E. H addock, Collinwood, 
Oh10. App. fil ed July 7, 1906. A fill er fo r the space under the 
windows between stanchions comprising a longitudinal plate 
having depending tongues which are provided with elonaated 
slats and bolts securing the tongues to the stanchions thr°ough 
the slots. 

852,8o8. M etallic Car ; W arren M. Smith, Borough of 
Prospect Park, P a. App. fil ed Sept. 17, 1906. R elates to de­
tail of construction of a metallic "semi-conve rtible" ca r. 

852,816. Car; Charles W . Benjamin, New York, N. Y. App 
filed Dec. 31 , 1906. A "semi-convertible" car providing one sash 
with a pivot and holding flanges for the other sash so that 
when the sashes are moved abreast they may be swung to­
gether into chambe rs provided for them, or, vice-versa, they 
may be swung out of the chambers and into p roper grooves to 
close the windows. 

852,849. Fare R egister ; Adolph 0. Schmolinski, St. Louis, 
Mo. App. fil ed May 31 , 19o6. A fare registe r so constructed 
that the inspector can impress or print his number or designat­
ing mark on a strip of paper a rranged inside of the register 
and thereafter cause the register to become operative by in-
serting an operating handle ther~in. · 

852,851. Motor Controll ing Rheostat; Frank J. Seabolt, 
Schenectady, N. Y. App. fil ed Jan. 14, 1907. A supporter for 
electric motors having two separate series of resistance con­
tact s. Provides means whereby one resistance is short-cir­
cuited while the other is being va ried. 

852,912. Car; Wa rren M. Smith, Prospect Park, Pa. App. 
fi led S ept. 15, 1906. R elates to means for faste ning the win­
dow sashes in the roof of the car. 

852,927. Rail Clip; Charles F. Clawson, Mount P leasant, 
Iowa. App. fil ed Oct. 26, 1906. Comprises an integral bent 
steel member having ape rtured sides terminating in jaws 
adapted to grip the ra il base, and a bolt passed through the 
apertures of said sides to draw the latter together. The cl ip 
abuts against the side of the t ie. 

852,933. Automatic Brake Hanger; Samuel M. Curwen, 
Ph iladelph ia, Pa. App. fi led March 19, 1906. Means for pre­
venting "chattering" of the hanger. 

852,969. Trolley Circuit Former; Gerald R. Livergood, St. 
J oseph, Mo. App. fi led J an. 29, 1906. A lever on the trolley 
pole is displaced by levers arranged adjacent the trolley wire 
so as to close the circu it for a sign actuator in the car. 

852,978. Trolley; A lfred J . Reif, Allegheny, and Albert L. 
McCormick, Knoxville, Pa. App. filed June 2, 1906. Clips 
mounted on the trolley harp and adapted to close over the wi re 
are normally held closed by a spring, but yield when hangers 
are engaged. 

853,126. Rail-Spread-Indicating Device; J oseph A. Shires, 
Denver, Col. App. filed Oct. 31, 1906. A beam suppo rted 
beneath the car has a pair of pins depending just outside the 
track rails. In case of spreading of the rai ls the pins a re 
pushed outwardly to thereby close an ala rm circuit on the beam 
which is telescoping. 

853,135. Combined Rai lway Cattle Guard and Metallic Cross­
Tie; Christopher Switzer and Frederick Sundman, Doe Run, 
Mo. App. fi led Feb. 28, 1907. Detai ls. 

853,188. Automatic Curtain Hook and Release fo r Vestibule 
Cars ; Clyde McCoy and "Will iam Morton, Los Angeles, Cal. 
App. filed April 4, 1906. Provides a bracket adapted to be 
fastened to abutting ends of cars for automatically re leasing one 
of the ends of the vestibule curtains when cars are uncoupled 
or separated from each other. 

----♦----
PERSONAL MENTION 

MR. JOHN H. DONNELLY, fo rmerly master mechanic of 
the Toronto Railway Company, is dead. 

MR. GEORGE FLETT, managing director of D ick, Kerr 
& Company, of London, is in New York on a short t rip. 

MR. F. L. REED, tre:isurer of the Shelburne Fa lls & Colrain 
Street Railway Company, has been electe-d manager of the com­
pany to succeed Mr. E. V. Mal ing, resigne d. 

MR. A. E. REYNOLDS, of Crawfordsville, Ind., has been 
elected president of the Indianapolis, Crawfordsville & Weste rn 
Traction Company, to succeed the late Mr. A. F. Ramsey. 

MR. W ILLIAM S. HURLEY, of Brooklyn, N. Y., has been 
appointed a member of the New York Rapid Transit Commis­
sion in the place of Mr. Lewis Cass Ledyard, resigned. 

MR. F. A. BAILEY, of the Columbus Railway & L ight Com­
pany, of Columbus, Ohio, has been appointed superintendent of 
the Camden lines of the Public Service Corporation of New 
Jersey. 

MR. FRANK SHORTON has been appointed superintendent 
of the Evansville & Eastern Traction Company, of Evansville, 
J nd., which will be opened for service between Evansville and 
Rockport, J une I. 

MR. EVERETT F. KYLE has resigned as superintendent of 
the stree t rai lway depar tment of the local d ivision of the Con­
solidated Rai lway Company, at Norwalk, Conn., to become 
superintendent of the Sterl ing Salt Company's plant a t Cuylers­
vi lle, N. Y. 

MR. ROBERT O'BRIEN, forme rly in charge of the Clai­
borne street line of the New Orleans Railway & Light Com­
pany as superintendent, has been appointed to the position of 
division superintendent of the company with headquarters at 
the Arabella car house. 

MR. R. N. BARROWS, fo rmerly purchas ing agent of the 
Wash ington Railway & E lectric Company, and manager and 
purchasing agent of the Robertson E lectric Company, o·f Buf­
fa lo, has recently been appointed Southern sa les agent of the 
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Atha Steel Casting Company, of Newa rk, N. J., with office in 
Richmond, Va. 

MR. JOHN HANF has tende red his resigna tion as master 
mechanic of the Inte rnational Railway Company, to take effect 
June 15, 1907, or as soon thereafter as his successor can be 

famil iarized with the com­
pany's system. M r. H anf was 
fo rmerly connected with the 
P hiladelphia R apid Transit 
Company, the Heston ville, 
Mantua & F airmont Park Rail ­
way, the J . G. Brill Comp-any 
and the Wilmington City Ra il ­
way Company. He has been 
connected with the Interna­
tional Railway Company since 
J an. 18, 1900, and a number of 
important improvements to the 
company's property have been 
carried out un der his super­
vision, the mos t notable work 
probably be ing the rebuilding 

J. HANF of the Cold Sp ring shops, de-
scribed some time since in 

these columns. l\Ir. Hanf, whose resignation fro m the Buffalo 
company was due to the necessity of his relinqu ishing fo r a 
time active managerial duties so as to fu lly recover his health, 
will again take up railway work after a shor t r est. 

l\IR. E. l\I. RA VEN has resigned as superintendent of the 
local city lines of the Ft. ·wayne & ·w abash V alley Traction 
Company to become super intendent of the Ft. W ay.ne city lines 
of the company and will be succeeded at Logansport by As­
sistant Superintendent Rider, of the Ft. \Vayne city lines. 

MR. DAVID YOUNG, of Newark, N. J ., h as been elected 
president of the Lehigh Valley Transit Company, of Allen­
town, Pa., to succeed I\Ir. H. C. Trexler, res igned. Mr. Young 
is well known in street railway circles, having fo rmerly been 
general manager of the North Jersey Street Rai lway Company, 
now part of the Public Service Corporation of New J ersey. 
More recentlv he has been with Brown Brother s, of New York, 
bankers, as ;n expert street railway adviser. M r. Young was 
born in Scotland, but came to this country when a young man 
and settled at Newark. He at once ente red public li fe and at 
the age of twenty-six was elected to the Council, and at twenty­
eight was made president of that body. Subsequently he served 
as a member of the General Assembly of the Legislature. 

MR. J. N. SHANNAHAN has resigned as general superin­
tendent and purchasing agent of the Fonda, J ohnstown & 
Gloversville Railroad, and as president of the Adirondack Lakes 
Traction Company, of Gloversville, N. Y., to become general 

manager of the Washington, 
Baltimore & Annapolis R ail­
way, now under const ruction 
between the cities mentioned in 
it s title and soon to be placed 
in partial operation. Mr. Shan­
nahan was graduated from 
Rensselaer Polytechnic Insti­
tute in 1894. Entering the em­
ploy of the Government he 
worked fo r nine months as a 
draughtsman at the W atervliet 
A rsenal. T his position he re­
signed to enter the se rvice of 
the New York Central Rail­
road at Rochester, N. Y., as in­
spector of signals. A fter sev-

J. N. SHANNAHAN era! years service with thi s 
company he became connected 

with the Fonda, Johnstown & Gloversville Railroad as chief en­
gineer. This was in 1899 and just about the time th e Fonda, J ohns­
town & Gloversville Railroad was being partially equipped for 
electric operation. In this way du r ing the next fou r years M r. 
Shannahan had charge of building the double-track electric 
line between Gloversville and Schenectady, and the single-track 
line between Amsterdam and Hegeman. J a11. 1, 1903, Mr. 
Shannahan was made general superintendent of the company, in 
charge of both steam and electric operation and at the same 
time was elected manager of the Edison E lectr ic L ight & 
Power Company, of Amsterdam. Early in 1904 he was elected 
president of the Adirondack Company. For several years Mr. 

Shannahan has taken an act ive interest in the affairs of the 
N ew York State Street Railway A ssociation, of which body he 
is at the present time the president, having been elected to that 
office in June, 1906. Mr. Shannahan also is an associate mem­
ber of the American Society of Civil E ngineers and during 
1905 and 1906 served as pres ident of the Rensselear Society 
of E ngineers. H e wil,I be succeeded in the Fonda, Johnstown 
& Gloversville Railroad by Mr. W . H. Collins, master mechanic 
of the company. 

MR. A . C. MURRAY has been appointed assistant general 
superintendent of the Southern division of the Illinois Traction 
Company, with headquarters at Staunton, Ill. Mr. Murray was 
fo rmerly ass istant to General Manage r F isher, of the Illinois 
Company. At one time M r. Murray was purchasing agent and 
assistant general m anager of the Indiana Union 'Traction Com­
pany. 

MR. J OSE PH BUDREAU has res igned as superintendent 
of construction of the Consolidated R ailway Company's lines 
at Hartfo rd, Conn., to become superintendent of construction 
of the Scranton Railway Company, of Scranton, Pa. Mr. Bud­
reau was connected with the Hartford Company thirteen years 
an d supervised the work of installing electricity on a number 
of lines in that city. At Scranton M r. Budreau will be asso­
ciated with Mr. F rank Caum, the general manager of the Scran­
ton Company, who formerly was connected with the Hartford 
company. 

THE I M PROVED CONDITIONS brought about in Penn­
sylvania through the passage by the Legislature of the electric 
railway bills r eferred to in the last issue of this paper will un­
doubtedly r esult in increasing prosperity for both the country 
residents and the railway companies of that State. The credit for 

W. E. HARRINGTON 

this reforrri belongs in large 
part to the educational cam­
paign conducted by the Tem­
porary Street Railway Asso­
ciation of the State of Penn­
sylvania in collecting statis­
tics from other States to show 
the value of interurban roads 
to the country resident, and 
draws attention to this organi­
zation and its president, Mr. 
W. E. Harrington. Mr. Har­
rington is a native of Pennsyl­
vania, having been born in 
Wilkesbarre in 1866. He was 
graduated in 1887 with the de­
gree of B. S. from the Uni­
versity of Pennsylvania, where 
he was the holder of a scholar­

ship awarded by the City of P hiladelphia and won by him in 
competit ive examination. Since his entry into the electric railway 
business he has made a successful record as a street railway 
operator and engineer. For the eight years ending in 1904 he 
was general manage r and vice-pres ident of the Camden & Sub­
urban Railway Company. A fter the lease of this company to 
the Public Service Corporation of New Jersey, Mr. Harrington 
occupied, fo r a short time, the position of manager of the New 
York-Philadelphia Railway and its allied properties, but in 
July, 1905, accepted the pos ition of operating manager of the 
electric railway, lighting and gas properties of J. G. White & 
Company, of New Yark. In this capacity he was called u pan 
to develop the properties of the E astern Pennsylvania Railways 
Company, which owns the gas, electric lighting and railway in­
terests centering at Pottsville, Pa. H e is now president of the 
Pottsville U nion Traction Company, the E dison Electric Illumi­
nating Company, of Pottsville and Tamaqua, the Minersville 
E lectric Lighting Company, the Citizen's Gas Light Company, of 
Tamaqua, and some twelve subsidiary companies. In 1904-05 
M r. H arrington was a member of the executive committee of 
the American Street Railway Association and has served for a 
number of years on the standing rules committee and the com­
mittee on the promotion of traffic of that body and its suc­
cessor, the American Street and Interurban Railway Associa­
tion. H e was largely instrumental in the organization of the 
T emporary Street Railway A ssociation of Pennsylvania and 
made a number of addresses at H arrisburg before legislative 
committees on the four electric railway reform measures which 
have just passed the Legislature. These bills grant, among other 
privileges, the right of eminent domain and the right of elec-
tric railway companies to carry light freight. · 




