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The Table of Street Railway Statistics 
Following our usual custom. we have tabulated the statistics 

given in th e Red Book, showi ng the mileage, cars and capitali ­
zation of the street and elevated railways in the Un ited States 

. and Canada, and are publi shing th e table in thi s issue. A s 
explained in the article accompanying this table, some slight 

modifications have been made in the method of compiling these 
statistics fo llowed in former years, and the cable, steam and 
horse rai lways have been grouped in one column instead of in 

two as last year, or iµ three as in rrevious years'. 'rh~ 111~in-

tenance of this column is due a lmost entirely to the retention 
of horses on a few of the downtown lines in New York, of the 

cable in a few other cities like Chi cago, Kansas City and San 
Francisco, and to a few steam dummy lines wh ich are sti ll in 

operation in the Southern and far Western States. Certai n 

of these cable lines may never be changed to electricity, owing 
to steep grades to be negotiated in Kansas City, San Francisco 

and a few other cities on the Pacific Coast, but .these roads 

should be considered more in the nature of inclined planes than 
of normal street railways. The horse is , of course, an ana­

chronism at present, and no one realizes this better than the 

companies which have them in use, but as yet circumstances 
in New York, where they are most in evidence, have prevented 
a change to a better power. 

The Era of Interurban Consolidation 
We appear to be now on the eve of an era of extensive con­

solidation of interurban roads. That such consolidation must 

come inevitably as a development of the bllsiness has been evi­

dent for some time. While consolidations in a small way have 

been taking place continuously since interurban building began, 
the present developments along the New York Central in New 

York State and the efforts of the Widener-Elkins syndicate in 

Southwestern Ohio and Eastern Indiana are probably fore­

runners of large movements of this kind wherever interurban 

networks exist. It is as natural that such consolidation should 
take place on electric interurban lines as on steam railroad, 

and the same 'reasons exist which make consolidations de­

sirable. So far there seems to be no effort on the part of 

steam railroads in the Middle \Vest to follow the example set 
by the New York Central in getting control of parallel electric 

lines and usi ng them to take care of and develop a local traffic. 

Observation Cars for Sightseers 
For several years in a number of our citi es which are popu­

la r objective points for tourists, the street railway companies 
have maintained a regular service for the benefit of sightseers 

and tourists. One of the first of these was the service given 
by the "Seeing Denver" cars in Denver. That city is yearly 

visited by many thousands of tourists, who are glad to be able 
to obtain a car which will take them all over the city without 
the trouble of transfe rring and with a guide to point out the 

places of interest. T hese "Seeing Denver" cars make several 
trips a day, leaving the downtown hotels at stated t imes. Simi ­
lar service has been given in some other cities, among wh ich 
Washington, Detroit, Montreal , Cleveland and San Fr;mcisco 

are probably th e most prominent examples. I n Mont real, ;1 s 
clescrihe<l elsewhere in thi s issue, a spec ial car has been built 
for thi s purpose, and as it is a long the lines of a ta lly-ho, it 

fulfil s admi r~bly the purposes fo r which it has been de­
signed. While a service of this kind cannot be a very g-reat 

source of revenue , it is a good thing for the city and indirectly 

a benefit to the company, as it raises the comrany in the cst i-
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mation of the public, both at home and abroad, to have a fir st­

class service of thi s kind maintained. There are many cities 

so situated that a service of thi s kind would ha rdly pay, but it 
would seem that a more extensive tri al of this scheme would be 
wor th while. 

The Automobile in Street Railway Work 
To many ope rat ing officials th e thought of using the auto­

mobile in st reet railway work comes as something of a sur­
pri se. In large city sys tems, however , there is no doubt th at a 

great dea l of time can be saved by the employment of th e run­

about or o,en the touring ca r in certain departments. Officials 
like th e superintendent of transportation, chief engineer of 

power sta tions, supervi sor of rolling stock and others whose 
duties call them almost daily to all the car houses and mechani­

cal headquart ers in the system are seldom able to use surface 
ca rs with anything like economy of time. Realizing thi s, some 

compani es have furni shed certa in officers with a horse and 
carriage in times pas t with excellent results. The au tomobile 

is now comi ng into se rvi ce in thi s way, and the ease and fl ex­

ibility with which such machines can be navi gated thro1;1gh 
streets crowded with heavy traffic, or directed through sh or t 
cuts not traversed by the company's regul ar cars, contribute 

largely to their economy of official time. I t is really surpri s­
ing to fi nd how much inspection can be done in t his manner 

in a day, the point bei ng that the amount of unproductive time 

lost in traveling from place to place is greatly reduced. 
Mani fcstly it is impracticable for a company to provide all 

of its hi t;her officials with automobi les, but even one machine 
can be made tn do pretty substantial duty as a starter. Equipped 

with a suitable tonneau, li ght supplies can be transferred read­

ily from place to place, and when one official is not usi ng the 
machine there is little likelihood of its standing idle. Sup­

posing that a company buys a machine costing $2 ,000 and that 
1t is nm 50 miles a day, operating expenses and all fixed 

charges ought not to exceed $600 per annum-a sum readily 

saved in the tim e of the class of offi cial s by which it is used. 
The matter is well worth thinkin g about, at all events. 
a :r,f !?""J!! :;; ! : 
The Testing of Supplies 

The purchase of the suppli es which are used in the opera­
tion and maintenance of equipm ent upon elect ri c railways is 

one of the most important essentials in eco nomic operation. 

Tn no other line of work are the requirements made upon the 

materials and suppli es used more seve re and exacting than 
here, and variations in quality of materials for certa in specific 

uses may mark the differ ence between success and fai lure. It 
stands to reason that careful study and an intelli gent under­

standing of the situation are necessary in the proper manage­
ment of the purchas ing department. and that this is being 

recogni zed is evident from the greater amount of engineering 

skill that is being employed in the purchasing departments of 
most of the larger roads, particularly in reference to supplies 

subj ect to variations in quali ty. 
Tt is also obvious that increasing care in the purchase of all 

classes o,f suppli es is necessary to obtain the best results, on 
account of the more strenuous operati ng conditions of modern 
railway practice. Tn many lines this has come to signify the 
laboratory testin g of certain classes of supplies. The impor­

tant part th at laboratory testing plays in civil and mechanical 
engineeri ng lines is well known. In all work of any magni­

tude, testing is reso rted to, and, in many cases, even the manu­
facturers have:; elaborate faci lities for testing their product. 

In electrical apparatus the only method to predetermine prob­

able qualities is by test. Not only must quality tests be made, 

but tests to develop faults in design and construction, to check 
up theoretical calculations, and finally to predetermine the 
practical limitations. E laborate testing facilities are as essen­
tially r esponsible for the high standard of excellence of elec­

trical materials and machinery put on the market by the larger 

manufacturer as is the design. 

If it is a source of economy for manufacturers, both large 
and small, to subj ect their products to thorough tests, it would 
seem that the purchaser may make use of testing to equal ad­

vantage. Large quantities of materials and supplies are pur­

chased by the majority of electric railways without any knowl­
edge of the actual qualities in individual cases. That almost 

all materials vary in quality is well known; accordingly it is 
inevitable th at some purchasers will receive better grades of 

materials th an others. Furthermore, it is unfortunate but 
t rue that in some lines of supplies there are salesmen who are 

willing to fo ist inferior grades of goods upon unsuspecting 
purchasers; this r egrettable fact will be only too readily ad­
mitted by a ll purchasing agents. 

A ll this can be remedied by inserting in the specifications or 
order, when purchasing, clauses referring to strict compliance 
with spec ifications, whi ch shall cover all points where inferior­

ity may enter. Public laboratori es a re now available to pur­

chasers wherein all necessary tests of materials and of any 
desired accuracy may be made, and the records and reports 

may be kept confin ed as strictly in the possession of the pur­
chaser as desired. This relieves the purchasing agent of re- . 

sponsibility in the technical side of the question, with which 

he may not be familiar, and enables him to secure for his com­
pany suppli es and materials of the best grades obtainable. 

As an instance of the effect of a very slight variation in 
qu ality, may be cited the case of coppe r wire, which, when 
bought from reliable make rs, may be expected to be of uni­

fo rmly good quality and show but slight variation in quality. 
On the other hand, it is well known that a variation of 2 per 

cent in conductivity of the copper wire is equivalent, ele:: tri ­
cally, to a va riat ion of 2 per cent in the amount of wire that 

must be obtained for a certain definite carrying capacity, or, in 
effect, a var iat ion of 2 per cent in th e price paid. In one in­

stance recently, a purchaser of copper wire in large quantities 

had fo ur samples submitted for test, all of which looked very 
much alike, and va riation s in quality or conductivity would not 

Ji ave been suspected from the outside appearance; yet under 

test th e cond uct ivity of these four samples were found to be: 

( r ) 57.7 per cent ; (2) 65 .6 per cent; (3) 80.2 per cent; (4) 
99.1 per cent. The moral is evident. Three of the samples 
were so influenced as to electrical conductivity by very slight 

var iat ions of chemical composition that their actual value for 

elec trical purposes was seriou sly impaired. If it is desirable 
to go to no end of troub le in the power plan t, or in a car 

equipm ent, to minimi ze the wastes in operation, it would seem 
to be full y as important to arrange for tests upon the con­
ductivity of samples of wire before purchasing. 

In other lines of supplies exact values cannot be assigned to 
va riations in quality, but nevertheless such variations may be 
of great importance. The insulators used in construction work 
upon high-tension di stribution lines may vary considerably in 

strength and resistan ce, and in view of the serious conse­
quences which may attend the break-down of a single insu­
lator, it is very important to get only the best. The only 
method of determining the variations in quality iq such a case • 
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is by inspection and test. W hile it is the general prac tice of 

all larger companies to buy high-tension insulators subj ect to 
inspection and test, still a great many use insufficient care in 
this direction and a re obviously liable to ge t poor in sulators. 
The cost of testing in this case is, as in many others, well re­

paid by the grea ter reliability in subsequent operation whi ch 

results from it. 

Results from the Valtellina Railway 
We are glad to present to our readers a full account of the 

latest methods employed on thi s important lin e, together with 

a complete description of th e new locomotive equipment there 
in use. It must be remembered th at , considering the length of 

t rack and the character of the service, thi s is one of the most 

considerable electric roads in the world ; in fac t, one of the 
very few lines wh ereon elec tri city is used as a fu ll substitute 

for steam in ordina ry ra ilway working. A s the principal ex­

ample of three-phase traction, its per fo rmance has been 

watched with grea t interest , and it has now been in operatio n 
long enough ( three and one-half years) to a llow something 

like a sound judgment concernin g its pr acti cal performance . 

A bout a year ago three electri c locomotives of new des ign and 
greatly increased power were added to its equipment, and the ~ 

details of these fo rm an important part of the present a rti cle. 

They possess many interesting features, but by a ll means the 

most novel a re those relating to the design and support of the 
motors. As in the earlier passenger equipments, four motors 

a re used, two of them fitt ed for use in cascade wi th the others, 

thus giving a powerful torque at half speed, while at full speed 
the main primary motors are adequate for all demand·s. T he 

two normal speeds thus available are 40 m.p.h. and 20 m.p.h. , 

while the rheostats supply the necessary g radations . . I n these 

new loc:omotives , twin motors, each consisting of a primary 
motor and motor fo r cascade conn ection , are united in a sin gle 

structure, two such units being employed on each locomotive . 

On its face, thi s seems a heavy and somewhat intri ca te ar­

rangement, but it is more effective than would appear at fir st 
sight, since, after all , the total weight of the locomotive is not 

excessive, being but 62 tons, and the combination is, upon the 
whole, highly effi cient . W hen connec ted fo r high speed. the 

motor effit iency is stated to be 95 per cent, while in cascade 
connection it fa lls to 88 per cent. T hese fi gures compare favor ­

ably under operati ve conditions with those obtained from d. c. 
equipments or a. c. series motors of similar size. T he power 

fa ctor on single connection is a li tt le above 95 per cent, g iv ing 
thus an apparent effi ciency of fu lly 90 per cent , whi ch should 

dispose of any fears about the carrying capacity of the line. 

On cascade connect ion the power factor fa lls to 79 per cent, 
givin g an apparent effic iency of only a scant 70 per cent. This 

is the weak point of the cascade connect ion, which, however, 
is only intended for in ciden ta l use in the ordin ary course of 

running, so that its tota l effect upon the effici ency of the sys tem 
is not serious. 

Even more unu sual th an the structure of the motors is their 
con nection to the ax les. T here are three pairs of driv ing 
wheels on the locomotive, with the two motor s sprin g sup­

ported in the spaces hct ween the pairs, and each drivin g a ll 
three ax les hy means of cranks and connec tin g rods. T he ex­
planation given of this extraordinary design is not altogether 

illumi nating. It is stated that for large units gea ring is un­
desirable, in whi ch we concur, ancl that the ideal dri ve fo r 
main line traction is by direc t-coupled motors. B11 t in as11111ch 

as the fl exibl e connection used on the ea rlier V altcllina equip-

ment for the direct-coupled motors is stated to have worked 
sati sfactorily in every respect , it is not quite clear why it was 

abandoned in favor of cranks and connec ting rods. Of cou rse, 
the new arrangement allows much easier access to the motors 
in case of necessary repa irs, but since it is stated that it has 
not yet been necessary to change the bearings or to renew the 

bushings, a lthough most of the motor cars have run over 100,-

000 miles, and th at "th ere has been no occasion to repair the 

mot·or windings for a year and a half past, the reasoning does 

not seem particular ly cogent. ft strikes us th at the main fun c­

tion of the new drive is to compel the motors to pull togeth er 

under all ci rcumstances. H owever, this much may be said , 
that the drive docs not seem to give any t rouble and does not 

materially affect the effi ciency, so that while certa inly cumber­

some it may be unobj ect ionable. 

More important to engineers than the report on the new 

locomotives is th e general in formation as to some of the opera­
tive features of the system. T he current collector in use seems 

to have satisfactorily solved the problem of dealin g with two 

trolley wires. I t is a single fl exibly supported bow ca rrying 

two long rollers borne by ball bear ings on the same shaft. 

Cur rent is taken from these by carbon brushes. The rollers 
are found to give fu lly 12,000 miles without repairs, and the 

copper exterior shell can then be easily renewed. Current up 

to 200 amps. can be taken off by this simple contrivance with­
out the sligh test difficulty, and the wear upon the trolley wires 

seems to be practically noching. The experience of three and 

one-half yea rs of operation appears also to have shown that 

the difficulty of operati ng with two trolley wi res, especially at 

switches and in yard s, has been greatly overestimated. 

Meter tests on the system, to which we have recently re­
ferred, show a very moderate consumption of power , amount­

ing on a year 's ave rage. including a ll the current generated 

for every purpose on th e system, to but 71.6 watt-hours per 

ton-mile. T he peak of the load, it should be added. is about 

th ree t imes the average load for the day. One in te resting mat­

ter taken up i~ the effect of the normally constant speed of th e 
motors upon tra in operati on. It is genera lly under stood tha t 

mak ing up time on a three-ph ase road is decidedly trouble­
some. T he necessary leeway is gain ed on the V altellina sys­
tem as fo llows: F irst the schedule is left, as it generall y is, 
with a modera te rese rve of tim e. Then in making up time 

the motorman does any or all of the fo llowing: H olds up 

speed in nearing stat ions instead of aflowing himself a long 

coast; coasts down grade at inc reased speed; runs up grades 

at fu ll speed instead of put ting the motors in cascade. T hese 
devi ces have provecl effect ive under the wo rking conditions of 

th e lin e, and th e norm ally constant speed makes the t ra ins 
somewhat less li able to lose time that must be made up. \\Tith 

a li ne hav ing sufficient grades this sc heme would seem to work 
out well enough. but on a nearly level line only th e fir st men-
1 ioned recourse wo uld be avai lable, and some furth er means o f 

gettin g back to schedule would have to be dev ised. 
A ltogeth er , M r. Valatin 's paper is most in structi ve. and we 

comm end it to th e ea rn est attention of our readers, pa rti cu­
larly those who have been in the habit of thinking three-phase 
traction impract icable. l\ Tany of the deta il s a re wo rth ca reful 

st udy, fo r th ey seem lo have been very thoroughly wo rked out. 
Tt must certainly be admit ted that th e Valtellin a system has 

ea rn ed the right to an impar tia l hearin g and need make 11 0 

apologies, even tho11 gh it has violat ed the most sac red can ons 

o f 1\111 q ican electr ic rail roading. It mu st, in view nf it s record, 
be j11dgcd stri ctly upon it s merits. 
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NEW ELECTRIC LOCOMOTIVES FOR THE VAL TELLINA 
RAILWAY 

BY BELA VALA TIN 

An extended description of the Valtellina Railway in North­
ern Italy, was published in the issue for May 30, 1903, of the 
STREET RAILWAY JouRNAL. Since that date theelectrical 
equipment of the line has undergone several changes which 
wi ll be the subject of discussion, but before considering them 
it will, perhaps, interesit the readers of thi s paper if the general 
features of this important line are bri efly described. 

The Valtellina Railway is a part of the general railway sys­
tem of the Societa Itali ana per le Strade Ferrate Meridionali, 

150 b.hp each. As a matter of fact, they haul at present trains 
of 180 tons total weight , consisting of the motor car and ten to 
twelve ordinary railway cars as a maximum, at a speed of 40 
miles an hour. Therefore the motors develop about double 
their normal qpacity in ordinary working. In the motor cars 
compressed air is used not only fo r the brake signals, but also 
for controlling the current-collecting devices and for most" of 
the rest of the apparatus. Fig. I gives the scheme of the air 
connections of the motor cars. The weight of the motor cars 
is 54 tons each. 

The two elect ric locomotives used for freight traffic have 
four axles, each of them being directly driven by one motor. 
The weight of these locomotives is 46 tons. They have only 
one normal speed, i.e., 20 miles an hour ; therefore all motors 

a re high tension, although provisions 
are made to enable the use of only 
one part of the motors if the load is 
less. Each motor . is designed for a 
normal capaci1ty of 130 bhp and 128 
r. p. m., the maximum tractive force 
of the locomotives being 8 • tons at 
the above speed, measured on the 
periphery of the wheels. 

Two peculiarities of the equipment 
should receive especial mention: the 
currenit-taking device and the water 
rheostat. Both were severely criti­
cized when first proposed, but both 
have proved very satisfactory in ac­
tual practice. 

THE CURRENT COLLECTORS 

The current collectors consist of 

1- Air reservoir for the electric apparatus 
2-Main air r eservo ir for Westinghouse brake 
3-Return valve 

21- Troll ey safety valve 
22-Safety valve and whistle 
23- Pressure gage 

two long rollers mounted on the same 
wooden shaft and rotating in ball 
bearings. The current is taken from 
them by carbon brushes. They give 
a broad contact surface of 24¾ ins. 
for each phase, the distance of the 
two wi res apart being 34¼ ins. It 
has been proved by three years' ex­
perience in actual service that the 
advantages claimed for this device 
really exist, viz. : 

4-Disc ha rge cock 
5-8-9-Shut-off cocks for the starting cock 
6-Star ting cock 

24-Switch governor for the air pump 
25-Automatic switch fo r the air pump 
26- Automatic brake 

7-Throttling valve 
10-Short circuits 

27-Shut-off cock between automatic brake an d 
brake pipes 

11-Large valve of water rheostat 
12-Small valve of water rheostat 
13-Feed-pipe for the water rheostat 
14-Trying cock of rheostat 
15-Discharge cock of rheostat 
16-Hand air pump 

28-Shut-off cock bet ween automatic brake and 
large valve 

29-Sh ut-off cock between automatic brake and 
main tank 

30-Whistle valve 
31- Air whistle 

17- Shut-off cock for the hand pump 
18- Shut-off cock for the t ro ll ey a,r pipes 
19- Trolley valve 

32- Shut-off cock from the brake pipes 
33-W estinghouse brake valve 
34-Prim ary switch 

20-Air cylinder of trolley base 

FIG. 1.- A IR-PIPE DIAGRAM OF THE MOTOR CAR ( 1) T hey combine the advantages 
of the trolley wheel, the rollin"g 

fr iction, with that of the broad contact of a Siemens bow. generally called the "Rete Adriatica" (the Adriatic Railway) , 
which company owns more than 3600 miles of track. The 
Valtellina line proper is only 106 km, or about 66 miles, in 
length, the total length of track, including sidings, being about 
85 miles. 

Three-phase alternating current is generated at the powe r 
stat ion at 20,000 volts and I 5 periods direct, without step-up 
transformers, and is distributed by primary conductors a long 
the line and transformed to 3000 volts by means of static trans­
formers , which feed the overhead line at this pressure. There 
are in all nin e transformer stations. each having a normal ca­
pacity of 300-kilovolt amperes, except that there is one of 
double that capacity, but a ll the substations can be overloaded 
five to six times their normal load for short periods without 
damage. 

The first elect rical equipment of the road included ten elec­
tric motor cars and two locomoti'les, the former for passenger 
trains, the latter for the freight trains. Each motor car has 
four motors which are designed for two normal speeds, viz.: 40 
and 20 miles an hour. At 40 mi les only two single motors are 
in operation; at 20 miles all four motors are used in cascade 
connection. O riginally, the motor cars were designed for 
hauling trains of 85 (metric) tons, including their dead weight, 
¢µ~ normal capacitY. of the motors having been guaranteed to be 

( 2) T hey are perfectly safe and praotically sparkless, even 
at currents of 200 amps. and speeds of 40 m.p.h. Trials were 
made with a speed of 60 m.p.h. and 100 amps, and the result 
was quite satisfactory, both for the current collectors and for 
the present overhead construction. These trials did not leave 
any doubt that with this device the problem of electric trac­
tion wi th considerably hi gher speeds and large capacities is 
easily to be solved. 

(3) The maintenance and repairs are small , especially if one 
considers th at fo r high-tension lines the ordinary trolley wheel 
cannot be used, owing to the difficulty in handling the same 
wh en jumping off the wire. Several electric railways run­
ning at high speed have ·tried to use the bow contact, but in 
all cases the result has been an extraordinari ly quick wear and 
a h igh figure of maintenance. On the other hand, the cylinder 
con tacts on the Valtellina line will run 12,000-locomotive or 
car-miles without repair. The latest form is a steel tube con­
tact cylinder covered by a sheet of elec trolyti c copper. After 
running about 12,000 miles up to 25,000 miles this copper cov­
ering is renewed and the contact cylinders can be used again. 

Not only is the maintenance of the current collector low, 
hut that of the trolley wires is also considerably reduced by the 
use of these rollers. The Valtellina line has now been running; 
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fo r about 3¼ .years ( includ ing the r ¼ year s of the t ri al nm ) , 
and it is not even possible as yet to measure any diminution 
of the secti on of th e troll ey wi re. T here is a sma ll surface, 
about 1- 3 2 in. broad, on the bottom pa rt of the wire which is 
poli shed by the roller s, but there is no other sign of wear. 
Thi s fa ct furni shes enough evidence of the 
aclva rntages offer ed by thi s system of current 
coll ec tion. 

WATE R H HEOSTXfS 

The Valtellin a line was th e fi r st to use 
water rheos tat s as star t ing devices for t rac­
t ion purposes. Compressed a ir moves the 
water 1to and from the plates of the r heosta t , 
producing a contact of a more or less broad 
surface and thereby vary ing the resistance. 
In the early periods of the ser vice the cooling 
of the water was not quite suffici en t, owing 
to the fact :that the rheos tat s were origi nally 
calculatecl and const ructed fo r a small er ca­
pacity. But a fte r the necessa ry alte rat ions 
were made, th e wate r rh eostats proved more 
suitabl e for r a ilway ser vice th an meta lli c 
ones. Their weight is less; moreover, reiJa irs 
whi ch, in the case of metalli c rheostat s, are 
sometimes very troublesome a r e practically 
a void ed, a s w ater rheostats do not burn when overloaded, nor 
cloes so lder melt oi1t. T he wo rst tha,t can happen is tha t the 
water evaporates. Accordingly, th e overload capac ity of the 
rheosta ts is la rge. S t arting can a lso be effec ted very smoorth ly, 
as there ar e no steps in going from onE. speed to another. 

OTH E R F E ATU RES 

A nother important result o f tli~ \T altellina in stall at ion is the 
proof furni shed that the sma ll air gap in three-phase tr action 
motor s does not interfere with the safety of the ra il way t r affi c 
in a ny way , suppos ing the bea rings ar e properly designed. l\fost 

__ W 
1ml 

I 

THE K EW LOCO MOTIVES 

As has already been stated , the passenger t r ai n s on th e 
Va ltelli na Rai lway are being opercited by motor car s. In ex­
tencl ing the service, however, the company decided, after a 
ca reful study of the question , to employ electric locomoti ves. 

Fl G. 2.- SI DE \ 'IE\\' OF NEW LOCO:\IOTI \'E 

T his decision wa s r eached pa r tly Letause the line connects 
with oth er s, and the use of th rough car s was thought to be a 
conveni en ce, and par tly Lecause it wa s thought that the cost of 
in spect ion and maintenance would be small er. 

Specifications for three locomoti.ves were according ly sent" 
out by the rai lway company in O :: toLer, 1902. T he principal 
cha racte ri stic s of the locomotives in ques tion were to be the 
fo llowing: T he locomotives sh ould have two two-axle trucks, 
a ll ax les Lei ng dri ven by geariess motor s. T he maximum pres­
sure per axle should not Le more than 16 tons. T he motor s 
should be feel Ly th ree-phase alternating current at 3000 volts 

and 15 per iods, fhe locomotives to have 
two economical speed s, one abou t 40 
111.p.h., the other about 20 m.p.h . The 
normal t ract ive fo r ce at constant 
working was to be 3.5 tons a t th e 
hi gher, and 6 tons at the lower speed, 
measured on th e circum feren ce of ,the 
driving wheels. 

A ccording to these specifica ti ons, 
Ganz & Company put in a tender on a n 
eigh t-w heel locomot ive, in which the 
fo u r motors were di r ec t coupled to the 
axles by the same type of fl exiLl e 
coupli ng used on the locomotives and 
mo:to r car s of the or igi nal equipment. 

FIG. 3.- DIAGRAM SHOWI NG GEN El{AL .-\ 1:{ JV , NGEJ\IE NT OF NEW L OCOM OTIVE 

T he order of the r a il way company 
was placed with Ganz & Company in 

of the motor ca r s have n m over 100,000 mi les, and it has not 
yet been necessa ry to change the bearings or to rene~v the 
bushings. O nly two or three break-clowns have occurred wh id\ · 
were clue to the burning out of the bea rings, and a ll these 
cases were caused th rough the ca r elessness of the a ttenda nt in 
forgett ing to oil the bear ings. ,\ g reat deal has been sa id , a lso, 
in tec hni ca l per iodicals about the di f-fic ul ty of us in g two over­
heacl wires in switches and stat ion yards. T hey a r e saicl to 
l,e compli ca ted and to involve a consta nt clanger to ra ilway 
worki ng. Ex act notes were made by the exploiting· co mpany 
conce rn ing ex penses, and on goi ng over them for th e last year 
we see that th e cost of mai n tenance ancl repairs of the ai r­
switches wa s only a very small 1Ye r centage nf the whole cos t 
o f 111 a i11 tenancC' of the over head lin e, ancl rp1 itc 11 11 illl porta11t. 

March, 1903, on the lines of their 
tender fo r th ese th ree locomotives, two locomotives Leing or­
dered exac tly as tend ered for ; the th ird one was stipul ate~! for 
as a specia l des ign. 

1\t the sa me' t ime, however, both Ganz & Company and the 
engin eers of the ra il way company studied more ca refully the 
quest ion of dri vi ng the loconin t ive ax les, a nd came to a 

solu ti on whi ch the r ai lway company accepted fin a lly fo r a ll 
th ree locomotives, i.e., usi ng cra nks and coupling rods, as 
shown in F ig. 2 . 

As a lready mentio ned, in the spec ification of the ra il way com­
pany the solution with geari ng was exc luded. To use geared 
motors had for a long time been t he genera l solu tion of elec­
t r ic dri ving. T hi s is undou h!l'd ly pro per fo r sma ll mac hines, 
but for on tput s of se vera l lmnd red horse-po we r , gea red motors 
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would cause much trouble, both in their designing and in their 
operation. The gears themselv es occupy valuable space, which 
would otherwise be available for the motor. The cost of re­
pairs is increased, and so is also the watt consumption, owing 
to the losses in the gearing. · 

The ideal solution for main-line traction is direct-coupled mo­
tors. They have been used in several instances, but have become 
di scredited, in some cases, owing to being rigidly connected to 
the axle and to their weight being spring-borne. For the motor 
cars and in the fir st locomotives of the Valtellina also, direct­
coupled motors were used with a flexible coupling between 
axle and motor . A desc ription of this coupling was given at 
the time, and it need only be stated in this connection that dur-

. ing two year s of service it has proved to be quite practical and 
to work satisfactorily in eve ry respect. 

Direct coupling has, nevertheless, great drawbacks in the 

thrown upon the individual motors, or that one of the driving 
axles should slip. The mechanism has no dead point, the 
crank s on the two sides being keyed at a different angle of 90 
<legs. This mechanism has. only rotating_ parts, which can be 
completely balanced by counter-weights, so that no disturbing 
oscillations can arise by unbalanced masses, as in the case of 
steam locomotives. The energy losses in the mechanism are 
small, whereas the piston rods and ·connecting rods cause the 
most friction in the mechanism of a steam locomotive. The 
weight of the motors has no hammering effects on the rails, . 
as all parts are spring-supported. 

THE MECHANICAL DESIGN 

T he locomotive is driven by two motors, one of which is 
placed between the second and third axles, and the other be­
tween the third and fourth axles. The locomotive has only one 

A- Trolley 
ll - i\Iain fuses 
C- Choking coil 

F- Primary switch L- Water rheostat 

I >- Distributing box 
E- Speetl cont roller 

< ;- A utomatic relays 
H - T ro llc y controller 
I- Measuring apparatus 
K- l\fa stcr controller 

i\I-Head of th e water rheostat 
N- Transformer 
O- Compressor 
P- Twin motor 

fI G. 4.- LO NGITU DINAL SECTION OF LOCOMOTIVE 

eyes of the railway engineer, especially in the case of induc­
tion motors. As the casing of the latter is not made of two 
pieces, it cannot be opened, and in case of any repairs on the 
windings, the wheels have to be pressed off the axles. For 
the new Valte llina locomotives, therefore, the fo llowing solu­
tion was adopted: The motor s run with the same number of 
revolutions as the driving axles, but are mounted between the 
two axles and drive the axles with cranks and coupling rods. 

Fig. 3 shows the general design of these locomotives. They 
have ten wheels ( five axles), six of them being driving wheels. 
The total weight of the locomoti ve in working order is 62 tons, 
42 tons being divided as adhesional weight on the three middle 
axles, and 20 tons as dead weight on the fir st and fifth · axle. 

The main advantages to be claimed for thi s design are: The 
motors, being built in between two axles, may easily be taken 
out for repairs and can be replaced by other motors. The slip­
rings and brushes of the motors are put outside of the locomo­
tive frame, the use of such a design enabling ready access to 
those parts of the motors which require attendance and re­
vision. A s all driving axles are driven by all motors with the 
same mechanism, there is no danger that different loads are 

fixed axle, v iz. , the middle one. The other two driving axles 
have a range of movement sidewards of about I in. At both 
ends of the locomotive there is a pony axle ( a leading and 
trailing axle, respectively), both having a radial movement, 
one of them also has a lateral movement. This portion of the 
design is not new, as it has been used with the best results 
with steam lo ::omotives of the Adriatic Railway and was de­
signed by the company's own engineers. The electric locomo­
tive can be run equally well in both directions. 

The fixed wheel base of the locomotive is the distance from 
the middle driving axle to the middle of the fixed truck. The 
design of this truck allows of a very smooth running in curves, 
and has over other designs the advantage of the weight being 
transmitted by the bolster and by the side frame of the truck 
to the axle boxes, and that the distribution of the weight is 
perfectly secured. 

A general description of the driving mechanism has already 
been given. There is yet to be mentioned the special arrange­
ment, which has been patented by Mr. de Kand6, by which, 
although the axles are not in the same horizontal line, there 
can be no vertical forces which will increase or decrease the 
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pressure on the rails. The cranks of the motors are connected 
by a coupling rod, which again is connected to the crank of 
the middle driving axle, but the bearing on this crank is per­
mitted a free vertical movement in the rod. Both sides of that 
portion of the rod are linked in by bolts, the coupling rods be-

connection each motor used is independently connected to the 
line. 

MOTORS 

The locomotive is equipped with two motors of the same 
type. ( See Figs. 5 and 6). Both are double motors uniting a 

FIG. 5.- SECTION AND ELEVATIONS OF MOTOR 

ing connected to the cranks of the next driving wheels of the 
locomotive. 

Fig. 4 is the side view of the whole locomotive, showing 
the general arrangement, of both the mechanical and electric 
parts. The total length between the buffer ends is I I ,540 mm 
(37 ft. ro¼ ins.), the diameter of the driving wheels 1500 mm 
( 59 ins.) ; that of the idle wheels 850 mm (33;/2 ins.). In 
the middle of the locomotive is the motorman's cab. The front 
of the cab is so shaped as to reduce the air resistance when 

FIG. 6.- SIDE VIEW OF TWIN MOTOR 

when running at high speed. At both ends it has a continuation 
of the casing with oblique surface, which covers the rheostats. 
The cab is provided with doors on both sides and also at both 
ends, enabling a communication with the next carriage along 
the outside of the locomotive. 

The two main speeds of the locomotive correspond to the 
cascade and single connection of the motors. In cascade con­
nection each pair of motors is combined in such a manner that 
the primary of the one ( the high-tension motor) is connected 
to the line, whereas its secondary is connected to the primary 
of the other motor. The secondary of the second motor is 
either connected to the rheostat or short-circuited. In single 

high-tension and a low--tension motor on the same axle and in 
the same casing. Both halves of these twin motors have eight 
poles, and accordingly the number of revolutions is 225 per 
minute, or when working in cascade I 12.5 per minute. D ur­
the official tests they hav.e r epeatedly developed double their 

F I G. 7.- SLIP RINGS AND DR USIIES 

normal tractive forc e, even when the voltage dropped about 
25 to 30 per cent. 

T he two halves of the twin motor have common slip-rings. 
\Vhen the group works in single, on ly the high-tension motor 
is switc hed in, and then its rotor is short-circuited through the 
slip-rings. When the two motor halves work in cascade, the 
slip-rings are not used at all, since the two rotors a re con­
nected togeth er and the stator of the second motor is short­
circuited. 

Fig. r r represents the electrical wiring scheme of the loco­
motive. F ig. 8 g ives a scheme of the air-pipe connections. 
All apparatus for taking off the current and for actuating and 
regulating the motors are controlled from one place by means 
of compressed air, viz., the current-collecting device by means 
of the so-called trolley va lve, the dri ving apparatus by th e 
pneumatic master-controller. 



A-Compressor 
B- Return va lve with dash pot 
C- Oil separator 
11- Air t a nk for the elec tric apparatus 
E- Return valve 
F- Air tank for the air brake 
G- Trolley controller (direc t ac tin g) 
H - Trolley c ontroller (indirec t acting) 
I - Trolley Lase 
] - Pneumatic maste r controller 
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K- Primary switch 
L- Speed controller 
:\ I- Automa tic relays 
N- A ut omatic govern or o f the rheos tat 
O- \Vater rheostat 
l'- Switch governor of th e rheost~t 
Q- Hand a ir pump 
R- i\l a nomct er 
S- A ir whistl e 
T- A ir-brake valve 
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a- Shut-off and safety cock 
b- Shut-off coc ks for the two motor groups 
c- Shut -off cocks 
d- P rincipal shut -off cock 
e- Shut -off cock of th e air brake 
£- Shut -off a nd commutating cock 
g- Whi stle valve 
h- Trying cock . 
i- Escape. 
k- Co mmutat in g va lve fo r the primary sw itch . 
m- Commutat in g cock for th e air red ucer. 

FIG. 8. - AIR-PIPE DIAGRAM OF THE MOTOR CAR 

FIG. 9.-FLOOR PLAN OF LOCOi\lOTIVE, SHOWING ARRANGEMENT OF APPA RATUS 

A- Prima ry switch 
B- Speed controller 
C- Compressor 

D-Master controller 
E-Water rheostat 
F- Transformer 

G-Hand switch for compressor 
H-Hand air pump 

FIG. 10.- HORIZONTAL SECTION NEA R ROOF OF LOCOMOTIVE, SHOWING ARRANGEMENT OF APPARATUS 
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CUR RENT COLLECTOR 

The locomotive is provided with the same system of current 
collectors as h~s been used on the other vehicles of the Valtel­
lina Railway. That is, two pairs of currenh:ollecting roll s 
a re used, working alternately, corresponding to the two direc­
tions of the run. 

The under fram e of the current collec tor differs in some 
features from the older construction, as will be seen in Fig. 
15, which is from a photograph of th e currc1it collector or 
trolley base, and Fig. 12, which is a longitudinal section of the 
trolley base. 

The current-collect ing rollers are pressed against the O\'er­
hcad wires by co:11prcssecl air, whi ch is conducted into the cyl -

a 
a 

:.-=========2•..c;t.· 
- ----

at the lower !-, peed 1s 6.6 kg ( q.5 lbs.) ; at the higher speed , 
8.5 kg ( 18.7 lbs. ) . 

A noth er novelty of the current collectors of these locomo­
tives consists in a switch, whi ch is inserted in the current lead s, 
and which is a utomat ically opened ( Fig. 1 I) when the current 
colle ctors are lowered. In thi s way all conn ection between 
the trolley wire a nd the inner part of the locomotive, as well 
as with the oth er current collector, is broken. Accordingly, 
the current coll ec tor , which is lower, is without current, while 
the other is rai sed. The switch is of the kni fe- blade type, 
a nd is arranged 011 the roof of the locomotive below the casing 
of the troll ey base. 

The trolley base ( four for each locomotive), rest s on four 
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a- Trolley wires 
h- Trolley 
c- Trolley cut-out 
d- 1 l ai n sa fety fuses 
c- Choking coil 
f- Distributing box 
g- Lightning a rrester 
h- Safet y fu ses of tran s former 

i- S hun t for a mmeter 
j - Ammeter 
k- .-\utomatic rclav~ 
I- Primary swi tch -
111- Primary n1 otor 
n - Secondarv motor 
o- Speed cont ro ller 
p- S hort c ircu itcr 

q- \\" a te r rh eostat 
, - T ransfonner 
t- Commutato r (h y ha nd) 
u- Switch govern or of compresso r 
v- Compre,;sor m oto r 
x- .\clditi ona l resis ta nce o f voltmet er 
y- \ ' oltme tc r 

FIG. 11.- \\"l]U :'\G DL\ca{.\M OF Tl-I E LOCOMOTI VE 

inder ,; of the under frame. In order to lessen the shock s in 
rai sing or lowering the current collector, a g lycerine dash pot 
is used. Previous experience has shown that th e current 
collec tor~ g ive greatest sati sfaction when pressed against the 
ove rh ead wires with a pressure correspondin g to the running 
speed. Accordingly, two degrees of pressure a re provided, 
corre.-;ponding respec tively to the two ma in speeds of 64 and 
32 km per hour. \Vhcn inserting the t roll ey va lve, compressed 
ai r is admitted only to th e surface of the ma in pi ston, corre­
sponding to th e lower speed . vVhcn regulating with the pn eu ­
matic master-crmtroller up to the high er speed, compressed air 
passing through the bore of the pi ston rod is ,c;i multanco usly 
ar!mittcd to the surface of the aux ili a ry pi ston , which further 
compresses the trolley sprin g and ca uses a g reater pressure 
on the wires. 

The pressure on the co1,1tact wires hy the cu rrent cullcctur 

special hi gh-tension insulators, which arc cast-iron ball s with 
wrought-iron fas tening bolts. The bolt is sepa rated from the 
ball by three laye r s of insulation, consist ing of stabilit, porce­
lain a nd stabilit. 

The r egulating va lve for th e curren t co llector is simil a r to 
that used 011 the other ca rs on the Valtellina Rai lway, ancl ca n 
be operated fro111 either end of th e car. The valve is so ar­
ran ged that th e troll ey ca nnot lie put 011 the wire unl ess th e 
cases of a ll of the hi gh-tension apparatu.c; a rc closed. 

ELECTRIC \L EQlllPJ\IE NT llET\\"EEN THI~ T ROLLEY ,\ ND 
PR I MA RY SWITC H 

T he high -ten sion cut-outs, li ghtning arrester~. choking coils 
and fu se box are fitted 011 the lower side of the roof of th e 
motorman 's ca li. The current from th e current collector pass­
ing through hi gh-tension leads is fir st carried to the high-ten­
sion main fu se liox , 011 the inner s ide of the motorma n ',; cab. 
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There are two such singl e-pole main fuses on each side of the 
locomotives. The boxes are enclosed, and the cut-outs are 
imbedded in porcelain. 

After passing the cut-outs the conductors coming from the 
two current collectors are connected together, and connections 
are then branched off to the high-tension lightning arresters, 
F ig. 18. T he latter consists of a series of zinc rollers arranged 

FIG. 12.- CURRENT COLLECTING DEVICE 

in a locked box. T he zinc rollers are connected in Y. The 
two end rollers are connected to the main conductors which 
join the current collectors. The third end roller is earthed by 
graphite resistance, and the whole apparatus is mounted in a 
piece of porcelain. 

After passing the lightning arrester, the two main conductors 
are carried through one choking coil to the main distributing 

FIG. 13.- FRONT VIEW OF LOCOMOTIVE 

boxes, e a c h of 
which has four 
branches, two for 
the primary switch 
and two leading to 
the lowering trans­
formers, w h i c h 
supply the air com­
pressor wi,th cur­
rent. 

A ll high-tension 
conductors of this 
l ocomotive are 
placed in metal 
tubes, which are 
carefully grounded. 

PNEUMATIC MAS­
TER CONTROLLER 

Through the two 
pneumatic master 
controllers fitted at 

both sides of the locomotive is operated the entire connecting 
and regulating apparatus of the motors, viz., the two primary 
switches, the speed controllers and the two water rheostats, in­
cluding the short circuiter. In this respect only two of the 
locomotives are alike, because the third locomotive, for ex­
perimental purposes, was fitted with metallic instead of water 
resistances. A description of these resistances will be given 
later on. 

The pneumatic master controller, Fig. 16, is a combination of 
valves. It has three levers performing various functions and 

being interlocked. The main lever, A, which is also a starting 
lever, serves for operating the starting and regulating valve. 
At standsti ll the starting lever stands vertically to the longi­
tudinal axle of the locomotive. At starting, the locomotive 
driver pulls the starting lever towards himself, when it de­
scribes a certa in angle and is brought into its first position at 
which it acts upon the starting lever, C, and thus admits com­
pressed air to the primary switches and rheostat switchheads. 
By this means the primary switches are first thrown in, while 
the rheostat heads a re brought into a position at which, while 
not yet in circuit, are ready to be acted upon by the regulating 
valve. When the lever is further turned, the regulating valve, 
D, begi ns to act and effects the in sertion of the water rheostat. 

The se:::ond, shorter lever, E, below the starting_ lever, is the 

-, 

A-Trolley ba se 
B- Main fu ses 
C- Distributing box 
D- Choking coil 

E- Speed controller 
F- Primary switch 
G- Master controller 
H- Hand switch for compressor 

FIG. 14.- ARRANGEMENT OF THE APPARATUS IN THE 
MOTORMAN'S CAB ,(TABLE) 

reversing lever and acts upon the reversing valve. The out­
ward position of this lever makes the locomotive run forward, 
whereas, if the le~er is thrown towards the inside, the loco­
motive moves backward. The regulating valve has two open­
ings, which are connected with the corresponding parts of the 
air pistons of the primary switch. According to the position 
of the regulating valve these open ings a re connected either 
with the air tank or with the open air. The third lever, F, at 
the left hand of the starting lever, is the speed lever, and 
connects the motors either in cascade or single. 

The various levers are interlocked in such a manner as to 
allow of the reversing lever and speed-regulating lever being 
moved only when the starting lever is in its initial position, 
so that both the primary switch and the rheostat are discon­
nected. On the other hand, the starting lever can be moved 
only when the two other levers are in their end positions. 

Since there are two pneumatic master controllers on the lo­
comotive, care has been taken that these cannot be used sim­
ultaneously. As will be seen from Fig. 14, there are below 
the master controllers seven regulating cocks arranged in the 
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seven air pipes leading to the switch, whieh may be simultane­
ously eperated with a single lever. Fig. 11 shows which pipe 
connections correspond to the two positions of thi s lever. Thus, 
the pneumatic master controller receives the compressed a ir 
from the air tank through the regulating cocks of the other 
driver's stand. If both groups of regulating cocks were placed 
in the position indicating "run," none of them could receive air 
from the reservoir. Thus the pneumatie master controller can 
be put to action only when the supply cocks of the other one 
are ei'osed. 

Two cocks are inserted in th e air pipes whi ch, leading from 
the starting valve to the primary swit ches and rheos tats, a rc 
separately disconnectable, so as to allow of each pair of motors 
being perfectly cut out in case of breakdown . 

. P RI MA RY SWITCH 

E ach group of motors has a separate primary switch. the t wo 
primary switches being placed on a common base in the middle 
of ti1e motorman 's cab, as shown in F igs. 4 and 9. T hey a re con­
structed on the same principle as the primary switches of the 
other Valtellina vehicles, being of the dry-piston type. T he 
switches are actuated throughout by compressed air for throw­
ing in as well as for reversing. T he switches a rc thrown in 
such a manner that a plate holding the contact plunge rs is 
lifted by the admission of compressed a ir through the sta rting 
valve of the master controllers whereby the cont act plungers 
are p

0

ressed into the contact tubes. The cont ac t is broken per 
phase at two points. The reversing can be done only with a 
primary cut-out switch . . It is effected by the plate with the 
contact plunger being turned a t an angle of 60 <legs. For thi s 
purpose two pistons are provided connected with the reversing 

_, l 
I 
I 

I 

tors in cascade or single. F igs. 5, 6 and I I show the construc­
t ion of thi s apparatus. On one axle are the contact brushes, 
which bring about the two different connections, and thi s axle 
can be shifted in a ve rtical direc tion. It terminates in the piston 
of an air cylinder whose smaller and upper surface is con­
nected with the air reservoir , so that the a ir pressure ordinar ily 
holds the apparatus in the lower position , which cor responds 
to the cascade connection. T he la rger sur face on the bottom of 

FIG. 15.- T ROLLEY IL\ SE 

the piston is in conn ection with the atmosphere th ro ug_h the 
speed- regulating valve of the pneumat ic master controller. 
Now, when the lever , F, of the master controller is in the posi­
tion indicating high speed, compressed a ir flows through the 
speed-regulating valve into the lower part of the cylinder, and 
in consequence of the larger pressure sur face the piston is 
pressed up and thu s it effec ts the connection in single. Since 
the correspond ing lever of the pneumatic master controller 
can be moved only when the star ting lever is at zero, it is im-

possible to operate the speed regulator 
except when it is without current. 

WATER RHEO STAT 

For every twin motor there is a 
water rheostat , which is built on a 
sim,ilar principle to that used for the 
other cars of the Valtellina Rai lway. 
Essentially. the rheostat consists of a 
vessel made of two part s. In one part 
three groups o f sheet- iron plates are 
suspended. W hen not in circui t the 
water does not touch the sheet-iron 
plates. When ,the rheostat is th rown 
into circu it compressed a ir is admi tted 
into the other part, fo rci ng the water 
upward around the plates. T he more 
air is admitted to the rheositat, th e 
greater will be the surface of the 
plates in contact with the water unti l 
th e resistance becomes a minimum. 
The connections from t he three sec­
ondary motor ends are then short-cir­
cuited by a shorter ci rcuiter. Fig. 17 

shows thi s water rheostat. 

ELECTRICAL EQUI P MENT OF T H E 
T HIR D LOCOMOTIVE 

FIG. 16.- SECTIO NS OF MASTER CO NT ROLLE R 

T wo of the locomoti ves suppli ed a re 
of identical construction ; the 1thi rd one 
differs from the two inasmuch as in­
stead of wa ter rheostats metallic re­
sistances have been used to ga in ex­
perience with ,t his type. Accordingly, 

va lve of the pneumatie master cont roller. A ccording as the 
one piston or the other is connected with the reservoir or the 
open ai r, the plate assumes the cor responding position. 

SPE ED REGULATOR 

The speed regula tor serves fo r connecting the two twin mo-

also, the master controllers and the apparatus for operating the 
res istances arc of another design. In other respects the equip­
ment of this locomotive is perfectly identical to that of the 
other two locomotives, 

T he res istance switches represented in Fig. 22 consist of six 
rings of contacts insula ted from one another, being on the one 
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hand con nected to the terminals of the secondary motor , and 
on th e othe r hand with the va ri ous steps of the r es istances. 
O n a \'ert ical sha ft opera ted from helO\\' by a ch ain pulley from 
th e motorman's stand. contact knives a re a rra nged, which . b: 

FIG. 17.- \\ '. \ TE I{ Hll l~UST.\'l 

t urni ng the shaft furt her, d isconn ect , step l;y step, the resist ­
ances until in the las t posit ion th e secondary terminals of th e 
motor a r c short-circuited. · 

T EST S O N T II E NE W UJ CU :\IUTI VES 

O f the new locomotives the fir st was deli ve red in May, 1904-, 
and put in regul ar operati on in J un e. The t wn other s we re de­
li vered snme\vhat later, bu t all th ree new locomotives h ave 
been in r egula r ser vice since Sept e111 lier. Before co111mcncin g 
regul a r operation they were tes ted thoroughly by the Gove rn -
111ent au thor it ies , as well a -, hy th e ra ilway company . to deter-

fo r ce was obse r ved seve ra l times with th e dy11amo1110ter ca r , 
whi ch, r educer! to th e circumfe rence of the wheels, was about 
12 terns, thus being a bo ~1 t doubl e the norma l in cascad e con­
nec t ion. lt should a lso be menti oned that on such occasions a 
\·c ry g reat drop of the vo ltage was obser ved: the tension gen­
er ally a moun ted to not more tha n 2200 volt s to 2300 volt s. 
T his fac t proves the g reat overload ca pacity of properly: 
des ign ed th ree-phase tra ct ion motor s, even if the d rop should 
1Je alm ut 25 per cen t. 

T he effi ciency of the motors is about 95 per cen t in sing le 
conn ecti on , and 88 per cent \\·hen conn ected in cascade. T lw 
power factor is 95.6 per cen t in sing le and 79 per cen t in cas­
cade C() nnec t ion . 

A not her .~c r ies of tests made \\'ith these locomnt i\·es was to 
meas ure their own res istance. T he locomotive was accclc ratecl 
to i ts h ighest speecl , anci then , wi th its current cut off , th e 
lu comotive coasted 011 a lin e with know n grade s. Hy meas11ri11g 
the distance and time it wa s poss ible to fi x the r e-,istance o f the 
iu comotive it se lf. 1\ t a speed of a bout Cio km th is r esista nce 
amount ed to 5.5 kg ( 12 lbs.) per ton . whereas, at a speed of 
30 km the resistance was only 2.8 kgs ( 6 lbs. ) per ton . T his 
show~ that the coupling rod s do not in crease the r esistance of 
the locomotiv e consid erably, and that the resista nce o f the 
locomotive IS not much more than th a t of an ordina r y car. 

F ig. 24 shows two in teres ti ng run-diagrams with thQ new 
locomotiv es. T he fir st o f the two shows the run with a .t r a in 
of 286 tons from Cos io to A rdenno, th e second run with a 
train of 280 ton s from A rcl cnnn to Cosio. T he d iagrams a lso 
show the g r ades o f the lin e. T he portions of the run made in 
cascade conn ec tion a re di stin ctl y marked. · 

From thi s di agram it will he clear ly seen that the 111c tor-; r e­
cuperate energy on do wn g rades. T he diagram is a lso ve ry 

F l G. lS.- LIG IIT:\I NG 1\ R RES T E R FIG. l ~.- CO.\"TIWLLE I{ 
FJ(_;, 211. - ?II. \ ST E R C<ll'-: TR<JLLEl{ U F 

TI-I IRIJ LUCUMOT l\ ' E 

min e whether they fu lfi ll ed a ll th e gua rantees. lt is cha racter­
ist ic of these locnmoti\' e'- that when the first one was pu t 
in operati on it came up tn the r equi rement;; o f the service a t 
once, and cont inued to do so un til , after a month' s tim e. it wa~ 
taken out of the se r vice for a day fo r in spection. T he locomo­
tives haul passenger train s up to 250 tons in weight and fr eigh t 
t r ain s up to 4-00 ton s. F ig. 23 sh ows a fr eigh t train at Calico 
station. 

Durin g the tes t :c, with these locomoti ves a dynamom eter car 
was put between th e locomoti ve and th e other par t o f the tra in, 
which permi tted a measure of the d raw-bar pull and speed of 
the locomotive as a funct ion of the time and of the distance. 
One test m ade with th ese locomoti ves covered thirty succes­
sive starti ngs with a t r ai n of 400 tons to a speed of 30 km at 
ti me in tervals of 120 seconds. D u rin g these tests a tracti ve 

in teres t ing fro m th e point of vi ew of showi ng th at the tra in 
run s at a speed of 60 km ( 36 mil es) per hour on a grade of 
I .7 per cen t. 

\\ ATT-CU NSLT :\ll 'TIO N OF TH E \ . ,LTE LLI:r,,:.\ LINE 

The watt-consum ption was measured by meter s in the l\I or­
begno station ev er sin ce the beginning of the elec tri cal ser vice. 
lt must be born e in m ind th at th ese meter s not only measure 
the watt-consumption of the t ra in s, bu t a ll th e current sup­
plied by the centra l sta tion , i. c., the losses in th e primary and 
secondary conductors, the losses in th e t ra nsform ers, the con­
sumpt ion of the li ghtin g insta llation in stations, a lso that of the 
motor-dynamos for char ging the accumulators used for the 
ligh ti ng of the motor car s and that o f several motors driving 
the repair shops. 
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T he to ta l watt-consumption clun11g a year ( fro m July 1, 1903, 
to Jun e 30, 1904,) was 3,402,502 k w-hours, the tota l nu mber 
of ton-kilometer s mad e during tha t t im e liy e lec tr ic t rai ns was 
75 ,845,.265 ( inc ludin g th e ton-kilometer s of motor cars and 
locomoti ves), or 47,759,6 . .p ton-miles, thus th e ave rage wa tt­
co ns11mption during th is peri od has been 44.5 1 watt-hou rs per 
ton -kil omete r , or 7 1.62 watt-hours per ton-mil e, in w hich fig­
ures th e above-menti oned losses a re a ll in clucl ecl , as is a lso the 
wa tt-consumption wh en shunti ng th e tra in s in stat ions. 

T o ha ve a un ifo rm bas is of compa ri son fo r lin es with dif­
ferent g rades it is often customa ry to employ t he vi r tua l in ­
s tead of th e rea l ton-k ilometers. The virtual ton-ki lometers 
a rc obta in ed by mul tiply ing th e \\ eigh t of th e t r a in in tons w ith 
the virtua l leng th of th e line-i. c., the length wh ich a hori ­
zonta l imaginary lin e would ha ve, th e energy consumpt ion of 
which is the_ same · as tha t of th e ac tu a l line w ith existing 
grades. The numLer oi virt ua l ton-k ilometers on the Va ltel­
hn a lin e durin g th e a bove peri od ,vas 92,541 ,5 11 to n-k ilometer s. 
o r 57,5 14,923 virtua l ton-mil es, a nd therefo re the average watt 
consumption was 36.77 watt -hours per vi r tua l ton-k ilometer. 
o r 59.1 6 watt -hours per vir tua l ton-mile. 

Several se r ies of test s wer e made on the Val!e lli na lin e in 
order to ascerta in t he wat t consumption of t r ai ns measured 0 11 

the troll ey w ircs- i. e., w ithc u t the abo.ve-ment ioned losses. 
C) nc of the most compl ete t'ests was mad e April 20, 1904. ,vith 
a' train o f 116 ton ,; tot a l weigh t, wi th a 111otor car at the· h ead. 
on the L ecco-Colico lin e. T hi s test was made durin g th e nigh t 
,vhen there ,ve re no other t r a in s on the lin e. all t ra nsformer 

1-' l G. 22.~ CONT J{OLLE J< FO J< 71 1 ET. \ L IU JEUST.\'l 

'i latinn s excepting one ha ving· been di scon nected. 'iO that the 
wal tnH'tcrs in the t:cn t ra l stat ion were ab le lo indica te t he wall 
t: on~u111 pt io11 of the tra in , ,vit h the d eduction of eas ily cal­
n1lahk los sc~ i11 the one t ransfo rm er and in the lin e. 

1\ tota l nm was 1i1adc fro m Lccco to Flc llano , and vice ve r,; ;i 
T h e average watt con ;, um ptinn of ihc train mea sured 011 the 
trolley line was 30.2 watt -hclltrs per ton-ki lnmct c r 

T he number of trai ns si111ulta11eou;,l> on t he line i.-, ,·cry lim ­
ilerL and ni>r rna lly there a r c not more than five to six during 
the hu si('s[ hour of i hc se rvice. I n the rno rn i11g and in t he 
<·ve ning there arc eve n IC' ss. 1 t is not to he wo11<lcr ccl there ­
fore that the max imum load peak in the central s!at iCJ11 is aliou t 
three times as much as the average load for th e w hole day. 

T ll E ELECTRIC SERVICE Oi\' THE \'ALTEL Lf l\',\ LINE 

Uuring t lw last lJenuds of steam traction the da ily number of 
train -kilomet ers on the whole system were 11 04, or 686 t r a in ­
miles; ,vith electric traction they amount to 1998 tra in -kilo­
meters, or r 242 tra111 -m1les. For the fi scal year ending J Lme 
30, 1904, the entire mileage rnaclc by th e twelve electric vehi ­
cles ( ten motor cars ancl tvvo freight locomotives) was 678, 109 
km. or 42r ,447 mil es Therefore one elect ric vehicle perform ed 

FIG 21- i\lETAL RHEOSTAT 

on the average 56,509 km . or 35~120 miles. Th at is a ve ry 
large amoun t co mpared with the norma l performances of s team 
locomotives, especia lly i f one takes in to consider a ti on tha t 
during this period t he motor car s were taken out of th e service 
for changing the ca r bear in gs. two of them h avin g been with ­
d rawn fro m the se r vice fo r repa irs fo r severa l m onth s on ac­
count of a colli sion . T he ordin ary performa nce of a s team 
locomot ive on !he lin es of the r\clri a ti c R ail way is not more 
than 27,720 km . or r7 ,213 mil es, per a nnum. 

T he first years of th e elec tr ic serv ice proved that a lso with 
three-pha se trac ti on it is possi ble to make up time in cases of 
retardation. For tha t purpose seve r a l means a r e available: 

( 1) T he ti m cctabl e i5 not worked out fo r the quickest pos ­
~iblc nm. a small rese rve of ti me being left between two sta­
tions wh ich can be ut ilized. 

( 2) T he motorm an cloes not brake fr om the hig hes t speed, 
liut t he t r ai n coasts ,vhc1, approaching the s ta t ion . Dy shorten­
ing the coast· it is poss ible to make up time. 

(3) O n cl own g rades the motorm an can coast ou t the t rai n 
to a h igher speed . 

(4) Some parts of the line, especia lly those wi th hi gher 
grades, are run wit h motors in cascade-i. e., at lo wer speed­
to avo id great load peaks in the generating stat ion . \ Vhen 
making 11p time. cascade workin g is extend ed to a hi gher g rade, 
thus allmving a larger maxi mu m watt consumption per tra in 
anrl giv ing a longer run at a hi gher speed. 

\ Ve ha,'e lher eforc practicall y t he same mea n s' at di sposa l to 
make up tim e vvith th ree-ph ase motors as w ith a motor of the 
.se ries-motor characte ri ;;t1cs T he g reat adva ntage of th ree­
phase motors. hrmt:ve r. is that in ord inarv nperat inn the s peed 
is qrn tc ind ependent of t he grades a nd of the weight o f trai ns. 
In th e operation of tra mways nr su bu rba n r a il ways th is pecu­
liarity is insignificant. O\\'ing lo the shor t d ista nces lictwcc11 
;, lations. J 11 that case, a lthough the max imum speed is lower, 
the same .~cherlulc speed can he mad e th ro ugh quicker acce lera­
ti rn1 a nd shor te r t:oast ing n 11 a main lin e. however , where the 
grr'~ler part_ nf the line is, to he i•u n at th e norm a l speed , it is 
very d1f"li c11lt , with heavy trai ns, to make up speed . l\u t even 
if this were poss ible, it is an advantage to th e motorm an that 
he need nnt tlt i11k abon! !he we ig ht of h is t ra in w hen runni ng, 
-; incc th e speed with t h ree-phase nwtors is the same in an y 
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'r ase. There are, therefore , no objections to the constant speed ~ during the subsequent period of the last one year and a half 
of three-phase motors in railway work; it is rather an ad van- to repair the motor windings. This is the best proof for the 
tage for this class of service. reliability of three-phase traction motors. 

SAFETY 

The experience on the Valtellina line shows that safety, in 
c011 nection with high-tension current for electric traction, is 
only a question of good engineermg, as Prof. Sylvanus P. 

EFFECT ON THE TELEPHONE AND TELEGRAPH 

Some years ago a great deal was said in periodicals about 
troubles which alternating current with earth return may cause 
in telegraph and telephone circuits. At the opening of the 
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FIG. 23.- LOCOMOTIVE WITH FREIGHT TRAIN 

T hompson said some years ago. During the entire period of 
three and a half years of the trial run s and normal service no 
man was killed by the high voltage used on the railway. The 
only accident that occurred was the death of the constructor 
of the exploiting company, in Calico sub-station, but this had 
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Valtellina line, although the periodicity was not more than 
fifteen, the railway company was obliged to erect separate in­
sulated return wires for all telegraph and telephone lines run­
ning parallel with or near the railway line. Later on different 
methods were adopted to permit the operation without return 
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FIG. 24.- RUN SHEET BETWEEN i\RDENJ.\'O i\ND COSIO 

nothing to do with the adoption of the high tension for the 
operation of the railway, and would have happened for the 
same reasons in any high-tension transformer station. 

But the service on the Valtellina line has shown that in rail­
way operation any security desired can be attained with the 
high-tension three-phase equipment, supposing that it is de­
signed properly. After the first period of difficulties the pres­
ent service is quite satisfactory. In the first year of the regu­
lar service considerable trouble was caused by the oil getting 
to the windings of the motor, but after repairing the damaged 
insulation and providing for a hermetical closing, no further 
repairs were necessary; in fact, there has been no occasion 

wires, and as a matter of fact the telegraph lines along the 
Valtellina Railway are now working on earth return with en­
tire satisfaction. 

OPERATING COSTS 

As regards the operating costs of the Valtellina line, only 
those are of interest which show a difference from steam ser­
vice. Such an item is the cost of power. To this belong all 
the costs in connection with the electric equipment in the cen­
tral station, sub-stations and overhead wires, as well as with 
the rolling stock, including the wages of the motormen. 

These costs for the year from July 1, 1903, to June 30, 1904, 
were the following: 
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1. Power station: Labor and material for the operation 
and maintenance ................ ..... ... . ....... . 

2. Primary and secondary line and transformers: Labor 
and material for the operation and mainte11ance .... 

3. Electrical equipment of the rolling stock: Labor and 
material for operation and maintenance ........... . 

4. Maintenance of the mechanical equipment of motor 
cars and locomotives ............................ . 

5. Wages for the staff on the motor cars and locomotives 
1,152.00 
5.040.00 

Total ........................................... . $23,413.06 
During the same period the performance of the electric trains 

was 61,934,569, or 38,492,585 ton-miles, excluding the mileage 

A NEW FORM OF DESTINATION SIGN 

The difficulty of obtaining a destination sign for use upon 
street cars which shall be easily read from a distance, both by 
day and night, has been a serious problem. Many styles of 
signs which are in use are effective in daytime, but the trouble 
with most of the illuminated signs has been the difficulty of 
even and thorough illumination at night, so that they are easily 
dec iphered when a car is approaching rapidly. 

A new form of sign has recently been applied to a ll cars of 
the Scranton Railway <:;ompany, Scranton, Pa., whi ch is an 

SCRANTON CAR SIGNS, ILLUSTRATING THE USE OF LARGE INITIAL LETTERS 

innovation in thi s respect. Each 
line throughout the city is desig­
nated by an initial or group of in­
itial s, and these initials are lettered 
in extremely large size on dash 
signs, so as to be readable at a dis ­
tance of several blocks. Representa­
tive signs of thi s kind are illustrated 
in the accompanying views. As may 
be noted, the letters are about a foot 
high and are painted in white upon 
a dark background so as to stand 
out very strong in all classes of 
weather and at night, if properly 
illuminated. A difficulty that might 
otherwise be encountered in under­
standing the symbols is obviated by 

of the motor cars and locomotives, and therefore the above 
costs per 1000 ton-kilometers are 37.8 cents, or 60.6 cents per 
1000 ton-miles. The electric train-kilometers during the same 
period were 678, or 421,447 train-miles, and accordingly the 
cost per train-kilometer was 3.86 cents, or 5.56 cents per train­
mile. 

It must be borne in mind that the Valtellina line works un­
der somewhat unfavorable conditions, inas­
much as the traffic is not very dense, the 
total number of ton-miles being 584,288 per 

• mile of length, and that with the same cen­
tral station and sub-stations a considerably 
larger traffic could be dealt with. 

OBSERVATION CAR IN MONTREAL 

The increasing demand from observation 
parties for a car which would be as satis­
factory as a coach or tally-ho has lead to the 
construction by the Montreal Street Railway 
Company of a car for this especial purpose. 
The objection to the ordinary car for this 
service is that the roof of th e car obscures 
observation to any height above the shop 

f . 
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the introduction of the name of the line in small leters (4 ins. 
high) below the main initials. 

The company is at present experimenting as to methods of 
properly illuminating the sign for night use. While the sign 
is sufficiently large to be easily readable at night if the street 
is fairly well lighted, yet in outlying portions of the city and 
in suburban di stricts some difficulty is expe ri enced by passen-

l.. windows. The Montreal car avoids this by 
dispensing entirely with the roof. As shown, 
the seats are arranged in seven tiers, with 
the entrance from the back of the car. Two 

:::·::~-:=:-~ .:··l~~ ,:.!~~rt~.~"'·: ... ;_;. 1-
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T H E NEvV ROOFLESS OBSERVATION CAR USED IN MONTREAL 

arches, made up of ornamental sc roll work, 
carry fifteen lamps each for illumination at night. In the rear 
of the car are lockers, in which any supplies may be carried 
if the car is chartered by a private party. 

The design of the car has been regi stered and a patent for it 
has been applied for. 

The Singapore Electric Tramways, Limi1ted, with $2,000,000 
capital , will electrically eciuip the Singapore Tramways, and 
a side company, the East India Construction Syndicate, is 
formed to take over and re-equip all the other tramways 111 

Singapore and in other ports of the Straits Settlements. 

gers not being able to see the signs at a di stance. Various ar­
rangements of lamps have been made for illuminating the sign, 
one of which is shown in the first of the accompanying illus­
trations. 

A more successful arrangement . howeve r, is that in which 
the lamp, while fu lly illuminating the • sign , shall not be 
visible to the passenger waiting for th e car, so as to partially 
blind hi s view of the sign. Such a method of sign illumination 
is in use upon some of the cars and has proven very satisfa c­
tory-so much so that its use will probably be extended to the 
entire system. 
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THE INSTALLATION OF ELECTRIC TRAMWAYS IN CHRIST­
CHURCHt NEW ZEALAND 

DY JAMES DRU.i\DIOND 

O n J une S the -city of Christchurch. Ne\\ Zealand , eclebrated 
the insta llation of a m unieipal electric raih,ay sys tem , built 
under the auspiees of the municipality. 

In a way. Ch ri steh ureh. w hich is the center of Canterbury. 

Ol'\E UF T ll E ULI>TL\I E STE.\.i\l lll1 .i\ l i\lY TJ}-\1 :'\S 

the wealthiest provinee of the colony, is admi rably situated 
fo r elcetrieal tra eti on. 1 t is a s flat as a pancake. the main 
st r ee ts a re 66 ft. wide, a ncl many of the populat ed dis tric ts lie 

is proba bly larger than in any ot her eity of the same 
size in the wor ld. bu t it is thought that a freq uent and 

I, 
I 

L\ \ Ji\'<; HEIDL\NEi\'T \\' . \ \ .\'l C\Tl l E UIU L ~Q U.\R E, CHRI ST­
CHUR CH 

near the eenter. The absence of heavy grades has helped up-t1J-clate tram se rvice wi ll have a materia l effect on the use 
la rgely to solve the problem nf the di stribution llf curren t . and~ Lof bicyele s. T he city itse lf h as a populati on of about 60,000 

O N THE RUJ\D TD SLT:\INER, CHRI STCI-I U l{Cl-l 'i:i SK\SIIJE 
RESORT 

it \\'ill be a faetor in operati ng the system economi eally. O n 
the other hand, a very large por tion of the eity is sparse ly 
settled. a nd this feature will be ea reful ly eonsidererl \\· hen 
extensions are made. The bicyele traffie in Christehurch 

.\N l NTE I{ESTIN G :\W.i\IENT IN THE OPENING OF THE CHRI ST­
CHURCH TR.\l\l\YAYS- l\IRS. REECE, \YIFE OF T H E CH AlR-

.i\IAN, TURNING ON THE. CURR ENT 

persons. but the t r am way di strict in elucles two seaside 
boroughs, one 6 mi les distan t and the other 8 mile s. and por­
tions of three road di st ri cts, so tha t the area whieh will be 
served is a large one. It may be mentioned, by the way, that 

\ 
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Chri stchurch is not much more th an 50 years old , and it is an 
excellent illus trati on of th e m ann er in whi ch tow ns and cities 
~pring up in the coloni es and r apidly att ain a posit ion of im ­

µortanc e ancl a ffluence. 
In fixing upon a site for the power hou se, du e con sidera ­

tion was g iven to securin g th e mo st economi ca l po\\' er d is-

and it s equ ipm ent refl ec ts g r ea t credi t on th e authorit ies, the 
con su ltin g en g ineer and cont r acto r ., th e latter be in g the Gen­
eral Elect ri c Company, ,, hi ch supplied the Curti s turbines 
used , a.s we ll as a ll of t he e lec tri cal appa ratus fo r the sys tem . 
T he pr ;>sence of a s team t u rbi ne in the po,,yer house places 
Chr istclrnreh 111 th e proud po sit ion of havi ng th e only com ­

p lete tu rbin e-driven t ram way power system 
in the Southern H em; sphe re. La te ly t he 
Cove rnrn ent of \ ' ic lnri a has in sta ll ed two 
sma ll ~-tea m turl iitl l'S fo r l ighti ng Jlltf]H~ses. 
and the f{ ailway ( omm i, si nn er s of 0/"e\\' 

South \\ 'a les h ave in stal lecl a turbin e in 
the ir )l0 \\ er sta ti on in Sydn ey . IJU t those in ­
st a ll ation s do not affect th e pr emi e r positi on 
oc:u pi erl hy L'hri s tchur ch . 

T h e boa rd ca ll ed fo r tend er s fo r both r e­
ci proca tin g en g ines a nd steam turlii 11 es. By 
acceptin g tend er s fo r th e la tt er. it h as r e­
duced th e cos t of th e bui ld in g of the powe r 
hou se by ove r £ 2.000 , due to th e sma ll er 
space r equ ired by t he turbi nes: and it is ex ­
pec ted tl~a t th ere will also be a la rge r edu c­
ti on in th e ope rati ng expen ses an d t :1 e 
charges for attendance and in other di rec­
ti ons. 

O nl y on e o f th e board 's t ur:, in e" h as been 
er ec t ed, but its powe r is suffici ent to generate 
cur rent fo r th e w hole syst em. E ven wh en 
t he two ord er ed a re a va il ab le, on e w ill be 
held as a reserve u n it. 

S \\TfCHDUA R D I l\' l' O \ \ ' E H ST\ T I O N OF T HI~ CI IRI STl'H l 1 RCll T RAll l \\ . \ \~ T he swi tchboard is the la rgest in Ne,Y 

tribution wi th ou t sac rificin g good coa l and wat er fa ciliti es . 
The sec ti on of land t aken was chosen because it is almost 

halfway between th e ext rem e ends of t h e sy stem. It is an 
ideal s ite from the poin t of v iew of di st ri bu tion , and a s it 
adjoin s the ra ilway lin e , it affo rds th e ch ea pes t m eans of ob­

taining coal. 
The tramways have been const ru cted by a Tram way Board, 

which is const it u ted by an ac t of Parliam ent . 
and is elec ted by popul a r vo te in the district 
inter est ed in t h e u se of t r am way s. T h e cit i­
zens, seeing th at they had en ter ed upon a 
la rge and impor tant sch eme, select ed th eir 
hest m en to ca rry on th e oper ati on s and con­
trol th e sys tem. T h e board wa s · elected in 

J anuary, 1903, and it lost no time in g etti n g 
to w ork. It was fo rtun ate in secur in g t he 

se rvi ces o f an excepti on a lly able and experi ­
enced elec tri : a l eng in ee r . F . H uber t Ch am ­
berla in, who was in :-\u stra lia at th e t im e a nd 
wa s ju st a bout to leave fo r A m eri ca, hi s 

native country. 

l ea bnd, and m ea sures -t-7 ft. in leng th, w ith 
a height o f 6 ft . It is m ad e of bla ck marb le pan els. wi th a sub­
base of similar mater ia l. J ust be lO\v a hand som e clock a r e the 
nam es of th e present Chr is{clrn rch Tram way Board . 

T he boi ler room con ta in s thr ee Babcock & \ Vilcox boiler s. 
each capable o f evapor at in g 6000 lbs. of water an h our and of 
,vo rki ng a t a pressure of 150 lbs. to the squa re in ch. Com ­
bined with th em a re supe rhea ters. The was te gases from the 

The ac t that constitutes the boa rd empow­
er s it to bor row £250 ,000 in th e fir st in stan ce, 
and a lso an additi ona l £100 ,000 af ter th e fi t st 
sum ha s been ex pended . I t ea sily obtained 
the sa n cti on o f th e vote r s t o rai se t he fi r st 
loan , and with th a.t sum it h as ca rr ied on the 
work , whi ch h as been pu shed 0 1_1 so exped it i­
ously t hat t he fi r st sect ion of the ]in ~ wa-. 
opened on Jun e 5, a s stated be fore. The 

),'){() NT \ ' II-'. \ \ ' r J 1: T l! I•: I' ( )\\ E I{ I I ( Jl' S I•:. S I I ll\\ I NC l r H > I,) i\: c; ') () \\ E l{ \T RI (; ] l l' 

!Joan] h as tak en nv(· r the old lrnr~c and s team -motor sy st em 
from pri va te cornpani e:; wh ic h ran the t ram s for m any yea rs, 
and it h as con ve r ted t he o ld sys tem in to an ekctr iti cd om'. 
To th e p r inci pa l compa ny it paid £23,9 10 fo r th e plant a ll( ] 
concess ions. 

T ITE POWER TT O{ ':-, E 

The power house is t horoughly np to clall' 111 eve r) r espect , 

lio ile r s a r e pa.'i.'iecl t!Hmt gh a ( ;reen '.s economize r , w hi ch heats 
the feed- \\ a tn befor e it enters the lioiler s. l\ lcchan ica l stoke r s 
of the cha in- l?;rat e type arc placed und er each !mi ler . 

The coal ln1n kcr s ha ve a ca pa ci ty of -1-0 0 ton -. . and a rc fill ed 
direct from the railway tru cb . wh ich arc hau led up an in­
c1in ed way bv an ek etri c win ch. T h is a llow s a 111i11imum o f 
handlin g o f t he coa l ; a nd when th e !Junke r :,; hav e to li e fil1 ecl 
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it is necessary merely to haul up the trucks, open the truck 
doors and shoot the coal into the bunkers. S idings have been 
provided at the railway side fo r conveniently handling the full 
and empty t rucks. A 35-hp compound engine, direct ly con­
nected to a dynamo, has been installed fo r supplying light to 
the power house, car shed and offices. Condensation is ob­
ta ined by a cooling tower 35 ft. high and about 
25 ft. in diameter , which is operated by two 
electrically-driven fans, each 8 ft. in diameter. 
\\Tate r is obtained from a 4-in. artesian well, 
which has been sunk to a depth of 425 ft. 
From the well the water passes into a con­
crete tank, which will hold 4000 ga ls. A con­
nection has been made to this tank fo r the 
conve111ence of the fire brigade in case of an 
outbreak of fire in the vicinity of the power 
house. 

The chimney is 149 ft. high, and rests on a 
concrete fo undation 32 ft. square and 14 ft. 
deep. It has a clear internal diameter , inside 
the fire-brick lining. of 8 ft., and is built of 
lirick, the base being of panel design. 

THE OVERHEAD CONSTRUCTION 

it would be easier and more convenient to remove the observa­
to ry than the tramway system, and that the observatory ought 
not to have been erected near the city. 

The overhead line is divided into ¼-mile sections, in accord­
ance with the Board of Tracie regulations, with section insula­
to rs and switches, so that any ¼ -mile can be isolated without 

Both iron and wooden poles a re used to sup­
port the overhead st ruct ure. The iron poles 
are painted a whiti sh gray. picked out with 
black bases and bands, wrought-iron arms and 
ornamenta l caps, rings and colla rs, and pre­
sent a neat appearance. They a re clesign ecl to 
stand a late ra l strain of 1000 lbs. applied at 

MAKING EXCAVATIONS FOR THE TRACKWORK IN CATHED RAL SQUARE, 
CHRISTCHURCH 

the top of the pole, with a lateral deflec tion of not more than 
6 ins., and a similar strain of 1500 lbs. with a permanent de­
flection of not more than ¼ in. T he wooden poles a re A us­
tralian ironbark. \Vooden side-bracket poles a re to be used 

interfering with any other part of the line. No joints have 
been allowed in the trolley wire, except in splicing ears, and 
there is not more than one joint between each pair of section 
in sulators. In the original specifications, guard wires were 

provided for 1 he trolley or feeder wires where 
te legraph or telephone wires pass over them. 
After the contract had been let, however, the 
board agreed with the Public Works Depart­
ment to have the guard wires obviated, and 
instead special arrangements were made for 
insulating a ll telephone and telegraph wires 
where they pass over either the trolley wire 
or the feeder cable. There is double insula­
tion throughout the system for all steel poles. 
and single insulation for the wooden-pole 
construction. 

THE TRACK CONSTRUCTION 

ONE OF T II E STEAM TURBINES AND ITS CONNECTIONS INSTALLED 
IN THE CHRISTCHURCH POWER STATION 

Up to the present time about 12¼ miles of 
standard gage track have been laid, and when 
the whole sys tem has been completed there 
will be nearly 29,¼ miles of single track and 
2,¼ miles of double track, the latter being 
used within the city limits. Ninety-two-lb. 
grooved rails will be used on the straight 
tracks over the whole system, with the ex­
ception of about 4 miles on the Sumner line, 
which runs down to one of the seaside re­
sorts, where 72-lb. T-rails are employed. All 
rails are double-bonded with General Electric 

in the New Brighton, Sumner and Riccarton portions of the 
suburban lines. 

No sooner had the decision been announced to use the single 
overhead trolley system than the Royal Society of Great Brit­
ain sent a long letter to the government, drawing attention to 
the important work which was then being done at the Magnetic 
Observatory in Christchurch, and the undesirability of any in­
terference in th at direction. The board virtually decided that 

ribbon bonds. 
The flexibility of the sub-soil in the district required that 

special consideration be given to the su'b-construction. The 
soil was first removed for 4 ft. on each side of the center line 
of the track to a depth of 17 ins., where the 92-lb. or 95-lb. 
rail were laid, and to a depth of 15 ins. for the T-rails. After 
the excavation was made and thoroughly rolled, it was filled 
to within II ins. of the finished surface with 2,¼-in. brok~n 
stone. The surface was then rolled with a roller weighing 
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more than 5 tons, and the rails were placed on the ties. The 
ties are of Australian hardwood, hewn from large trees. 

It was deemed advisable to cut off one of the bays of the 
estuary on the Sumner line. This deviation has caused a great 
deal of filling to be done, and also the construction of a special 

. ~~., 

can receive fifty cars, which is a mu ch larger number than 
the board will be called upon to deal with in the shed at pres­
ent. In view of the future development of Christchurch, how­
ever, provi sion has been made for extending the shed so that 
it may doubl e its present capacity at a comparatively small ex-

.--, 
~· --~ ~ 

. ...___,~~-::-
i 
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CAR SHEDS OF THE CHRISTCHURCH TRAMWAYS, WITH OFFICES OF THE TRAMWAY BOARD ON THE LEFT 

·•--..,:--,,,,, __ ..,._ ____ .._.-----~ - -

-- -------~-- - --- ...... .. -- ~____...:.-- -· 

TWO TYPES OF COMBINATION CARS USED BY THE CH Rl STCI-IU R CH TRAMWAYS 

TYPES OF THE DOUBLE-DECK CA R AND DOUBLE-VESTIBULE CLO SED CAR USED ON THE Cl-IRISTCHURCII TRAJ\l\\'AYS 

emban~ment, 15 ft. wide and 4290 ft. long. It has three 
bridges, each. 20 ft. long, so as to allow for the flow of th e 
tidal water. 

THE CAR SHED 

The car shed covers an area of 170 ft. X 170 ft. Of this, 
170 ft. x 130 ft. is devoted to the use of the cars exclusively. 
The floor of the shed has been excavated for pit s. The shed 

pense. T he roof is wood, covered with glass and iron. Ample 
provi sion has been made fo r dealing with possible outbreaks 
of fire. Hydrants with hose and nozz les hav e been provided in 
<lifferent places around the lmilding. A tank, which stands a t 
a n elevation of 30 ft., ha s a reserve store of 2000 ga ls. It is 
connected with the fire mains, and is kept fill efl automatically 
by an elec trically-driven pump. The water supply is olit ai1ml 
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from a 3- in. artes ian \\'e ll, w hi ch flow s into a large suppl_\' 

sump under the tank. 
T he repair shop is pa rt of th e sam e building. T h e plant is 

up to elate: it inc lucl es a hycl r au li c \\'h eel pres s. 12-in .. 8- in. 
a nd 4- in. lathes, a radi a l drill. a la r ge ,·e r tica l dril\ and a small 
drill, a sh a ping machin e and blacksm iths' fo rges . . The arma­
tu n: room and woodworking sh op contain a Lipe wind ing lathe, 
a ba nd saw, a wood lathe a nd a drying oven for field coils. 
a rmatures and oth er parts of the elect ri cal equipment that r e­
quire to be dri ed liy heat. The m achin es a r e dri ven by an ele'c-
1ric m otor , and a complete overh ead trave li n g·- c rane h as 
been in sta llecl, whi ch comn~uni cates \\'ith the r epair -.; hop pib 

at both encl s, so that heavy pa rt s of cars may Le h andl ed with 
perfect ease. A compl ete telephone sy stem h a s been in st; ll ed 
throughout the buildings, and also an inte rcommunication sys­
tem l,et ween the offi ces, the m ach ine ancl r epair shops and th e 
sta hle s. 

THE ROL LI N G STOCK 

The cars. which were specially rlesign -~d Ly th e board's staff. 
are the only on es in .-\ustralasia p rovided with front fender s 
or life guar<ls in additi on to the wheel g uard s. The board has 
taken t he precau tion of fitting th e cars in thi s r es pect on ac­
count of the ext rao rdinary m11111Jer of bi cycl es in Chri stchurch . 
Both th e w heel g uard s apd fe ncl er s \\·ere made by th e Con­
solidated Fernier Compa ny, of th e Unit ed States. 

Each car is equipped with a motnr•clriven ai r compresso r. 
f--fal e & Kilburn seats and electric heaters. 

The r ollin g stock compri ses seven s team locomoti ves, twenty­
seven elect ri c cars a nd fort y- two trail er s. The latt er a r e th e 
o lcl cars taken ove r from t he Chr istchurch Tramway Com ­

pa ny. Must of the elect ri c ca rs are made by th e J ohn Steph en ­
son Company. nf N e,v York. T en are o f th e singl e-truck conv 
bination type, ten of the clouhl e- truck combinat ion type . . three 
of th e s ing le-tru ck clnsed -ves tibule type, three o f th e doubl e­
t ruck d ouble-deck type. one o f th e clo sed-vest ilrnle ty pe . 30 ft. 
long, with a baggage compartment, •and one single-truck elec­
trically-driven water sprinkler. 

All of the ca rs ha ve been mounted on P eckham t ru cks. T he 
w h eels were made hy John Baker & Com pany, of E ng-land . and 
a re steel-ti r ed. 

TH E l\IANAGEi\ l ENT 

\Vm. Reece. the chairman of the hoard. w as born in Christ 
church. ancl h a s a lways taken a prominent pa r t in th e ci ty's 
public affa irs. having been i\ fa:·or and a m cmher of special 
committees appoi nted to d eal with such e\'ent s as the send ing­
fo rth of contin gents to the South A fri can \\ 'a r . 

F H. Chamberlai n . th e engineer , se r ved hi s appr en ticeship 

with the olcl Daft E lec tric Company. and late r \\'as conn ec ted . 
with the r-. l etropolitan Ra il way Company in \Vashington. Be­

fo r e being a ppoi nted engi'nee r ,to th e Chri stchurch Doa n!. h e ,, · .. . 
" 'as engaged by th e Railway ·c ommi ssion e r s nf New South 
\Val es to superin tend the construction of a three-ph ase power 
hou se and sub-stat ion sy s_tem in Sydney. 

The whole system ha s been con structed hy th e Ne w Zealand 

E lect rical Con struction ( ompan:v. of Chri stchurch. The com ­
pany was orga ni zed locally by T. E. Taylor, member o f th e 
House of Representati\res. wh o is treasurer and sec r et a ry. 
while · another Chri stchurch gentleman. J. L. Scott, is super­
intend ent . 

----+-♦_.__ __ _ 

The F irst Nat ional Bank of Ypsilanti . r-.l ich .. has clone th e 
unusual thing of shippin g $35,000 in specie, mostly silv e r dol­
lars, by an elect ric car to the F irst National Bank of Detroit. 
T h e money filled thirty-one bags. and was loaded in to the early 
morning limited car of the Detroit,. Ypsilanti, Ann A rbor & · 
Jackson Rai !way, and was in ch arge of four officials. T h e reg­
ular express charge on this shipm ent would have been $r per 
thousand. By sending it by electr ic car the bank paid four 
fares to Detroit and return. 

. STREET AND ELEVATED RAILWAY MILEAGE. CARS AND 
CAPITALIZANION OF THE UNITED STATES OF AMERICA 

The a ccompanying table shows the mileage, number of cars 
and capita li zation of the st reet a nd elevated railway com­
pa ni es in the United State s and its insular pos~essiom 
( Porto Rico. f-faw a ii ancl the Philippines ) . Canad a (in ­

cluding Newfoundland) and Cuba. for 1903- 1904, and ha s 
been compiled from the last t\\'o editi ons of "American Stree t 
Railway Investm ents." I 11 compi lin g th ese figure s, a sli ghtly 
different m ethocl wa s follow ed than in previous vears, in re­
gard to th e leased roacl s. It is Ye r}: difficult : in· view of the 

numlier o f leased line s reporting in the Reel Book, to d etermin e 
a b~olu tely to what ex tent t h e property of an operating com­
pan y r eporting covers· that of it s leased com panies. This is 
particularly true in .th~ ·case of recent con so lidati on s. I 11 pre­
pari n g thi s table :t;espec:al effort wa s mad e to collect and ·com­

ptl e thi s information. n<>t only fo r 1904. but a lso ' fo r the 
previo us year. ancl r evi sed figure s for 1903 a re given with 

those of 1904, in the accompanying table . Ano ther: .cha1_1 ge 
ha s been made in t h e di vi s ion of motor powers. · Last year 
three separate col nmn s were published for n;otive power s, viz., 
elec tri c, cable and steam. and h or se. Thi s year, owing to the 
ra pid <li'sappea ra n ce of cable, steam and ·horse railwar,_

1
s, j h eir 

,. ,~ • i.t '"ll<l ..... ._s 
sta ti sti cs have been com bin ed. A s w ijl lie noticed, a Jout 80 
pe r cent o f th e cars in these co lumns a re in New York. Illinois. 
ill issuuri and Califo rni a. T his is owing principaily to the re­
tention . of th e cable o r horse sys tems in ~ ew York City, Chi ­

cago. St. Loui s ancl San Francisco. 
T he elates of th e report s for th e several rail ways as indi­

ca ted by the r eports in "American Street Railway Investments" 
va ry. hnt pract ica ll y a ll of them are wit hin th e limits of June 

30 . 1904. and M ay I , 1905. T he average we believe to be not 
fa r from D ec. 30. 1904. so that for thi s r eason the 1904 figures 
may be con sicl erecl as fair ly representing the condition of the 
indu st ry at the close o f that year. In a few cases , where re­
li abl e r epor ts rnuld not be obta in ed of the capital stock and the 
funcl ed d ebt of th e compa ni es, es timates h ave been macle upp n 

th e kn own physic a l proper ty of t he separate co n.11; ~.p,ies .. ·;..s 
th e ro ad -; ~o no t r epor ting w ere very sm all, h owe},er, both in 
number an cl importan ce, th e estimate s do not vitally affect the 
accuracy of th e table . More important es timates h ad to be 
made of the outst anding capital stock and funcled debt in ca~e~ 
wh er e holdin g- or leased compani es owned a portion of the out­
c, tancling obli gation s o r capital o f ~ub-operating co mpani e::.. 
These estimat es \\' ere r equired, a s many of the h olding com­
pa i1i es do not repor t th e proport ion of th e capita li zat ion of ~uh­

compani es controll ed by them. 
A number of s lig·h t in consisten ci es in th e reports of individ­

ua l companies for th e two succeecling yea r s were discovered. 
pa rtietrlarly in the divi sion of rolling s tock between motor 
cars, trail cars a nd servic ~ cars. This is owi n g in most cases 
uncl oubtecllv tn th e per sona l equat ion introduced throu gh the 
preparatio1; of th e original r eport by a different officer e;_ch 
vear. Un<ler th e beli e f, however, that such discrepancies a~ 
fnrni shed by inrlivi<lual compani es \\' ere slight. that they 'would 
naturall v tend to ba l,i nce each oth e r. cJ.ll<l that , consequently 
t hey ,vo~1ld 1;ot vita lly affect th e tota l' r esul t. the r eturn s wer~ 

compiled in the form they were presented. 
As will be noticed. th e total capita l li abi liti es of the street 

rai lway companies in the U nited States show an increase of 

$ r34.839,324, o r 44 per cent. Those of the in sular possess ion s 
of th e U nited States, $1,497,500, or 4r per cent, ancl tho::.e of 
Canacla, $ro.055,554. or r7 per cent . 

•• 
Chicago has granted the Aurora , E lgin & Chicago Railway 

the rig h t to carry fr eight and express in the car s it operates 
over the ::\I etropolitan downtown loop for !en years. 
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Virginia ............... 19 402 414 571 578 14 38 84 51 404 414 671 r.67 20.469 .. 500 27,025,100 555,600 28,52U,8l 4 29,146,500 610,086 54.999,314 56,171,600 1,172,286 ·· :: : : ::::::·.·: . . Virginia 
West Vi rginia. ...... .. II I 214 224 313 324 . .. .... 3 3, 214 224 316 I 327 6,530,600 8,043,000 1,512,500 

1 

6,429,100 I 7,461,000 , 1,031,900 12,909,600 J.5,504,000 2.544,400 .... . .. West Virginia 

TouL ... ....... .. . . . . m ' 8,840 9,156 24,633- 24.851- 2,728- 3, 128 I.iDn 1,942 169 145 ]5{)----;;;- 1.4<3 ;548 9,009- 9,301 30.7"3 30,61)5 · 719.517,409 743,568,286 24,050,877 I 640,,91768 657,776,404 16.983,636 1,360,309,177 1,401,343,690 41 ,034.513 - :-:-:-:-~ ~ TOT;;:-_________ --!-----.---·--------·---- i--1--1-- ---- --- -----.--- --- -----------, ----1 -------11-- --- - 1---------

Ccnlral Stalu. 
1 

1• Ctolral Suits. 

Michigan.............. . 30 1,199 1 203 · 1,796 1,832 71 98 14.5 160 .· .·.··. I 1.1119 1.203 2.012 2.090 :19.920,000 39.987,000 1;1.000 j 42,474,000 , 44, 139,500 ' I.GIJ.5,600 82,394.000 84,126,600 
15

1,
03
7
00
32,

0
6
8
0
50
0 •.·.•· .. ··. ·•.·. ·. ·.'. · . . · ·.·.~.li· ch··Oig~

10
11 

Ohio.,, .......... ...... 98 3.181 8.437 1 4,499 I · 4,544 261 267 mo 313 ti 4 ti 3. 187 3 430 U99 5. 1~0 174.910,5.50 178,050.000 4,048,450 96,182.100 106,434,600 11,252,400 270,0~2,650 285,393.600 1h 
ladiana... ... .. ... .... . . 45 l .19i 1.3G0 1,246 I.3M 112 161 21 U2 7 16 13 1,204 1:367 · 1.394 1,621, 48,005,900 64,532,500 i>,926,600 1. 42,189.000 50,182.500 i ,993.500 90,794,900 I 104,716,000 , 13,920, 100 ....... ...... .... Indiana 
Kentucky... . .. . ...... 12 276 292 564 5i7 242 241 .5 42 270 292 811 860 9,781,900 I0,8~0.900 1,109,000 · 9,iG6,300 , 10.491,000 724,700 19,548.200 21.381,900 I 1,633,700 ........... .. Kentuck y 
Wiscons in. ........... . Js 526 .540 783 813 ;o 57 . :i 2 526 540 . 855 s ; 3 17,791.500 20,618,500 2,827. 000 17,03·l.2\6 18,823,8;0 l.i91M·I 34,823,758 3Q, 442.3-j0 4,618,594 ...... .... . .... \Visconsi11 
Illinois... ... ............ 5~ 1,986 2.080 1 4,378 4.571 86:! 1.3;2 222 ~Oil 117 9; 4ti; 470 2,439 1,156 2,103 2.177 ~,369 8,35~ li;~.807.9,1~ 17!.059,65~ 5,251 ,740 

1 

107,724.000 ll2,~39.600 4,915.500 . :!76,5~1,910 286,69U,150 10,107,240 · . ... . .. ..... .. .. Illinois 
Minnesota.............. .,: 852 3~0 8:3 s.13 3~ti 303 . .. ., .. .. . . ... . ... • ···; 3-~2 360 l , 11~ 1.110 c~,59\ ,4.Jo 2ii.591,49o . ....... 1 15,8%.000 17,,94,000 l,S99.000 ~l.4s6. 495 I 43,385,495 1,899,000 ..... ..... . .. .. Minnesota 
Iowa.. . .. . .............. _, 478 5"4 729 738 So 91 ... - 2 2 ... . . .. . • 2 2 480 656 8l ti 833 lh,536,000 16,860,000 324,000 9,313,500 I 10.159,000 845,500 eo,849,500 1~6,-o'·,082rn6,'050000 I 1,169.600 ............. .... .. . Iowa 
Missouri. ....... .. . . . . . . Cl I 806, 902 2,407 2,3~~ • li4 , • 64 1(/ ,_ 12 ~6 30 _ '.~i _ l.~7 . 203 2~2 •I ~~2 938 I 2,987 1 2.853 ~9, 1~5.~ 74,116,600 4,991,400 I 86,3~9,000 ~6,7 ~0. 0~0 331,000 1 155,604,100 6,322,400 : :..:..:.::..:.:..::..:.:.:.:.:::_A~ 
TOT::~,~·~~~~.· .... 

1 

313 Ii 10,060 10,728 
1 

17,21.5 17.660 -.184 I_ 2 634 M4 1.403 • 168 144 ti08 tio7 I 2.661 I 1,319 

11 

10,228 10,872

11

23.262 23,738 5,I,0,0, 355

1

595,815,645 24,54-5,190 I 42-5,9o5,l5h 1 407,3,3,850 3 l,H8,694 II 9!17,02.5,511 l,052,9S!l.395 55,963,884 ,

1 

... • ~~;~~;~ ~;~::TAL 

North Carolina ..... ... I JO 61 73 lU l:l!l 2 2 8 2 2 3 :! II 63 75 126 1 143 2,34b,100 2.466,oOO 117,500 2,732,600 2,736,000 3,500 5,080,600 5,201,600 121,000 .. ... .. North Carolina 
South Carolina........ . i 80 89 128 120 W 18 :! 3 10 83 94 1-17 14H 2,718.000 2,784,000 60,000 3,450,000 I 3,916,000 466,000 1 6,168.000 6,i00.000 .;32 000 .. ...... Soulh Caro lina 
Georgia.. .. .. ...... ..... 13 338 :!56 459 41,8 22 37 1 20 1, ; o 11 344 363 4-~~ 542 19,Hl.000 19,588,000 H i,000 j 16,793,000 10.988,000 195,000 36,234,000 1 36.67ti,000 ft2

0
,
0
000
000 

•:: :: :::: : .·:· . . ··. ·.·.GFeolorr,~d·•a· 
Florida .. ... . . .. .. . .. . . 9 81 g.; 67 109 S II 1~ 9 15 13 3 3 4 14 96 9S 100 141; j,'Jufi.000 1 2,316,000 I .;o,ooo 1,869.000 1,919,000 60,000 4.13-'J.00O 4.?35,000 , 
Alab.•~•··.·····. . . .. . .. . 12 234 2·16 2~7 28~ 90 97 19 29 10 9 2 3 10 10 244 256 388 420 IO.0i~,900 10,240,900 165,000 9,10~,000 I 10,850.000 1,741.000 19,184,900 21,090,900 1.906.000 ... . . ......... Alabama 
MISSISSIPPI......... . . . 8 41 48 ,3 81 2 I 8 49 48 H 8·1 l,92,,,ooo 1,963.200 38,200 1,408,000 I 1,661,000 253,000 3.333.000 I 3,624,200 291,200 .. • ......... Mississippi 
Tennessee.. .. . ... ..... 10 •u,5 292 •156 19S 103 119 I 13 14 . . . . W2 299 577 632 9,674,a00 9,778,500 I 104,000 9,708,625 10,460,500 761. 876 1 rn,338, 125 20,239,000 856,8;5 . . •. •. •. •. · •. · · .. · •· .· .· T.Leonu~

1
ess
5
.,aneae 

Louisiana ..... ,......... 6 213 214 678 6; ~ 5 4 . . . . ... 'I 5 ., . ... . . . 14 11 218 219 697 694 :16,692,800 36,767,800 75,000 30,880,000 30,680.000 . .. . . 67,672.S00 I 6i.64i,~OO 75.000 
ArkAnsas.. •. . . . . . . . . . . s 75 92 141 175 2S "s . .. . . . . . . . . . . . . . . _.. . . . . . . . . . . . 75 92 169 203 , 2.9,0,000 4,389,500 1,419,500 I. 2,070,000 2,35a.000 285 000 5,040,000 6.744.500 1,704.500 ... ......... . Arkansas 

TOTAL. . . ... .... ... ... 83 Ii l,408 , 1,495 1 2,382_ 2,.:,66° 274 316 1 48 1- 65 56 1 48 18 20 1 44 1 5U
1 

1, 464 1; 1.543 1 2,766 1; :<,016 ,_sS,111,300 90,293,600 2, 182.200 /1 7S,020,12.5 81,765,500 1
1 

3,745, :375 166,1:11,426 11 172,059,000 5,92i,57o :..:..:..:::..:..::..:..:..:~~ 

Wealero States, ~ Western Slates. 
North Dakota. . . .. ...... 2 1 12 12 , 11 15 ..... 

1 

. . . · I 12 12 11 16 260,000 300,000 40,000 1 210,000 260,000 50,000 I 470,000 660,000 90,000 ' • . • •• .... North Dakola 

~~~~~=•~.ta:::: :::::::, ~, 166 . j9t ·:;°47 34~ 86 8i . 19 .. j3 "2:i 17 1 .iSb j 211 4.,6 45i IO,oSi ,500 10,587,600 7,875,000 ' ·is,~iii:soo ·18,4R:,!,600 .. ::::·.-.-.-.-.~~~ti;~o~: 
Nmdo..... . ........... I 6 5 5 5 100,000 100.000 

7
'
876

'
000 

75 000 75,000 I i6,000 .. 176,000 ..... .......... .. Nevada 
Kansas... . . . .... . . . . . . . 12 116 120 118 118 35 47 15 li Ii 26 26 133 137 1s2 206 2,665,000 2,990,000 • 325,000 i,Ssb:oiiii 2,266,000 381,000 4,550,000 6,266,000 706,000 · · · · · .. ........ Kansas 

~~i!!:o!:~'.~'.::::::::: ~ 1! ~~ lg ~~ 2 ., I~ :~ 1: ~g ~ii:~gg d~~:~gg ~gg:ggg l' 1~t:z: !t~:ggg Jg:ggg i !~~:~ig 1}~~:ggg1 l,~Ii:ggg :::: ::: '.~~i~."oii:,i~~~ 
Texas....... .... .. . . .. . I ~ I :J49 400 a62 656 41 58 6 · · 9 1 II IO 12 358 411 613 732 15,807,500 i 15,884.600 77,000 I 11,979,000 14,693,000 2,714,000 27,786,500 30,oii,500 2,791,000 .. . . . . ... .... . .. T exas 
folorado .,....... .... . . 11 320 334 377 3

8
75
1 

5i 148 c'!l 30 21 19 ·. · 1.i .. ii. · 64 02 341 358 542 830 17,650,000 1 18,900,000 : 1,260,000 • 15,802,000 17,759.000 1,9ii7,000 33,452.000 36,659,000 3,207,000 .... .......... Colorado 
lontana .. ,............. 5 62 Ii-I 77 1G 25 12 82 64 105 106 1,695,613 1,695,613 1,200,000 1,240,000 40,000 2,S95,613 1 2,935,613 40,000 , . ... .. . ....... Montana 

New Mexico . . . . . . . . . 15 12 15 12 2-50,000 350,000 100,000 22-i,0OO 300,000 76,000 476,000 600,000 J 175,000 ' • ... • . ... • New Mexico 
Idaho 2 18 . 23 D 13 7 19 21 2 I 37 4.1 1 18 22 404,000 538,400 184,o!OO 300,000 440.000 140,000 704.000 978,400 274.400 1 .. .. .... ..... .... . Idaho 

\
UVtasah.,:::::::: : :::: :: ::: 3 06 96 143 14:1 7 , 8 8 3 :::: 104 10.1 ' 150 1;;3 6 150 000 6 160,000 2870000 5458000 2,088,0110 9.020,000 11,oos,000 2,5ss .ooo l ...... ........ . .... Utah 

hington.. ....... 12 3 17 355 :i.o as:; 71 67 102 201 34 3:l 0,1 94 ... 
4
. , 381 388 627 745 20:091'.100 22.549,100 ·2.458.000 12'.600:000 rn'. sn'.ooo I 1.187,M0 32,781,100 36.420,100 3.045,000 ... ...... Washington 

Oca'•
11

_g
0
ornn.,·a·"' ... ..... .. . . 8 198 208 20:J 307 47 66 127 132 18 16 II 3 216 224 4o2 502 4,888,000 6.066.000 l.ii7.000 9,9i8,000 9,9i8,000 • H,866,000 IG,6·13.000 1.777,000 . . . . .... ... . ... Oregon 

.ii . . . . . .. .. . .. . . 38 1,.121 1,668 I 1.42P 1,645 69 147 i0 81 150 1.,1 59., 527 li5 299 1,435 1,928 2,a38 2,uoo 80,560,400 92.701,750 6.201.350 I 78.042,000 i9.49s.ooo 1,450,000 164,602,400 172,259,750 ' 7,657,350

1 
.. .......... ... Calif!)rnia 

~ .. ............ I 3 11 _ 12 , 10 ,_ 10 7 i .. .. . ... __ 1_1 10 4 . . .. ,_, I_ 10 i 22

1 

22 __ 28 _ _____..:.7_ 277,800 _ S:17,100 _ 59,300 I- 120.000 I_ 120,000 .. . ... ·· 1--39i,800 _ 457,100 _ 69,300 ... ........ ... Anzona 

ToaL ....... .. .... .. , 130 3,038 3.~63 a. 723 4 058 445 659 345 466 :ioo 299 121 644 309 1 430 3,342 3,s62 1 o.543 o.2.57 101,,19,418 I 181,321.463 13,802,0;0 I 143,;s,,ooo ~ 164.655,ooo 11,06s.ooo 311,306,413 335,976,463 24,670,050 .... ........ . . . . TonL 

Uolltd Stalu... . . . . . 993 I 27,754 ' 29,6•!8 I 68,141 5!1,625 5,868 tl.900 1~4 6,476 -m, 039 1,5·17 l,3>7 '. 4,528 2,447 .I 28,466 30,1"7 7 1,298 75,904 l,692,788,298 ,1,761,571,812
1 

68,181,514 1\,389 464,349(455, 520,159, 66 0i'>i, 8IO 3 082 252 8ol7 3 217 091 071 134.839,824 . . .. ... .. Uolltd St41,s 

Insular Possessions of} I ; I lnsulur Possessions of l 
u, S.-Hawaii, Porto 6 50 78 81\ !OH 10 8 . . . . . . . 4 :< • . • . 12 14 5·1 1 Bl SB 188 2,504,000

1 

:J,181.600 677,500 1, 110,000 , l,980,000 · 820,000 3,614,000 i>.111.500 1, 4~7.500 U. S.-Hawaii, Porto 1 Rico a.cd Philippines , 
11

_____ Rico and Philippines, 
~~c1udiogN~w-l_ : ----- - --i------· ------- --,------- -1-- ----------- -------- ·- ----·---- -----;-------- ' Caoada,;ncludiug New-} 

.~dland . .. ... . . . . J 42 8!j0 861 2,30a 2.4i4 ,I 42 40 Il l t:o l 39 12 12 ;,; 60 U20 . 900

1

2,504 2,639 , 34201,0SO I 40,833,142 8.632.002 I 2-,,147,568 i :IB,671,050 ~23,492 ~8,63'\ 1~ .~4,192 __:__'l •Q;;.;,.554 :..:..:..:.:..:~undland 

Cuba..... ..... 52 1 56 160 lil0 I . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . I . . . . 52 1>5 180 160 13,500,000 13,600,000 . . .. . . . . S.550,000 8,5o0,000 22.050,000 22,050,000 Cuba 
_I_ 
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CORRESPONDENCE 

TOOL STEEL 

Chicago, Ill., July 14, 1905. 

EDITORS STREET RAILWAY JOURNAL: 

In your issue of July 8 you publish an article, signed by Mr. 
Osmer, master mechanic of the Northwestern E levated Rail­
way, relative to a new process for tempering high-speed steel. 
Will you kindly let me know, through the columns of your 
publication, the kind of steel that Mr. Osmer is getting these 
phenomenal results from through this process· of . tempering? 

I· GEORGE L. NELSON. 

[Mr. Osmer reports to us that the steel for high-speed cut­
ting that he is using and tempering by the process described is 
the Allen steel. vVe judge from what l\fr. Osmer says that the 
best results can only be secured with this steel when the tem­
pering is clone almost at the fusing point, and this is what the 
apparatus he describes makes possible.-Editors.] 

••• 
RAPID TRANSIT IN CITIES 

In an address on this subject delivered last month by vVil­
liam Barclay Parsons at Purdue University, the speaker pre­
sented some interesting figures on the cost of the New York 
Subway. He stated that ·certain portions of the subway with 
four tracks, but exclusive of the equipment, cost at the rate of 
'$5,000,000 per mile. T he average cost, according to Mr. Par­
sons, including the elevated portion, which was, of course, 
much less expensive than the underground portions, was $2,-
000,000 per mile. The equipment cost about $750,000 per mile 
in addition. These figures are based upon a total length for 
the system of 24.7 miles, of which 5.7 miles are elevated, 1.4 

miles are in iron-lined tubes, 3.4 miles are in deep tunnels, 
1.2 miles are in arched construction and 13.0 miles are of the 
typical shallow subway construction, with concrete walls and 
flat steel roof. These variations in construction were adopted 
for topographical reasons. The average cost of the London 
tubular railways for two tracks, including stations and equip­
ment, was given as $4,000,000 per mile. 

In discussing general traffic conditions, Mr. Parsons said: 
"In studying the problem for the building of a new line or 

the reconstruction or extension of an old one, the engineer 
should be sure he understands all phases of the question. 
vVhile it is his business to supply the public with the facilities 
that the public desire, and not what he thinks they should de­
sire, nevertheless he must be sure that there is sound and per­
manent logic in public demand. The traffic routes should be 
analyzed to determine the trend of travel and reasons for it. 
Frequently arguments are advanced that railroads should not 
be built along congested streets, because they tend to increase 
congestion, but instead they should be built along other and 
less frequented streets so as to draw trayel away from the 
congested routes. Travel is usually concentrated along cer­
tain routes for well-established reasons, and frequently in spite 
of lack of transportation facilities. In this case it is idle to 
.talk of drawing travel away. People that have become set in 
certain ways are hard to change, and a line built off a line of 
travel is of little public benefit and is doomed to failure or to a 
long wait for business to originate before attaining success. 

"People also wish to be carried quickly. As our cities grow 
and distances increase, this question of speed becomes more 
and more important, as people measure the distance by minutes 
occupied in travel. Railroads for rapid transit should th ere­
fore, so far as possible, be on straight lines, and if one straight 

line cannot reach all the desired points, then other railroads 
must be built as soon as business warrants. The mistake 
should not be made of sacrificing the best individual results in 
the attempt to partially satisfy many. These were the errors 
in the location of the first underground railroads in London, 
where the attempt was made to avoid congested routes and 
give a circuitous location. 

"In laying out rapid transit lines, it is found that people will 
not walk far to reach even a superior means of transportation, 
but are inclined to take the fir st at hand. For this reason one 
such road will not serve a very wide belt of territory, and the 
danger of disadvantageous parallel competition does not exist 
in anything like the same degree as with ordinary railroads 
operating in the same territory. New facilities of this char­
acter create their own traffic. The chief question arising is 
whether any particular route possesses in itself sufficient pos­
sibi lities to justify the expensive construction. A s parallel 
competition is not to be much feared, so new lines, even of an 
opposition corporation, should always be so constructed as to 
be capable of physical connection to permit through running. 
The whole tendency of American experience is toward con­
solidation of a city's transit lines. Our friends, the newspaper 
editors, and some of our other friends engaged in political 
strife, at times write and talk bitterly of local transportation 
monopoly. As a matter of fact, the public are better served 
when all lines are thus gathered together as a monopoly, aud 
thus give the people the benefit of through running or of 
transfer. 

"In judging of the value of traffic routes, two chief con­
siderations must be kept in mind. First, mere density of popu­
lation does not of itself signify great traffic returns. A certain 
portion of the population of great cities, and usually that which 
is densest, is not migratory, but being clustered around its 
work has little cause to go to other parts of the city. On the 
other hand, there are neighborhoods where the population is 
much more sparse, but where the residents leave their homes 
for business, shopping, visiting, school and entertainment. One 
must differentiate therefore between traveling and stationary 
populati'on. This is well illustrated in New York, where one 
of the elevated lines traverses the celebrated tenement house 
district, where more people live per acre than in any other city 
of the world. The traffic returns are very low. Other portions 
o·f the line traversing districts where the population is not 
one-tenth of the former show receipts several-fold greater. 
Second, special points of occasional crowding are not so pro­
ductive of traffic as they would seem to be. Recreation 
grounds and parks used occasionally or on certain days or 
seasons are illustrations, and even terminal stations of great 
railroads. To again quote from New York experience, when 
it is remembered that the Manhattan E levated and Subway 
systems alone, on but a little over 50 miles of road, carry two­
thirds as many passengers as do the steam railroads of the 
United States on over 200,000 miles, it needs no demonstration 
to show that the number of passengers interchanged with the 
Grand Central Station, the terminus not only of the New York 
Central system, but of the New England railroads as well, 
does not constitute a large percentage. E ven in London, where 
the facilities are inferior to an American city, the Board of 
Engineers in their report advising the Royal Commission 
on London Traffic, show that one trolley te rminus where the 
lines, th'rough opposition , are compelled to stop short of ulti ­
mate destination, di scharges and receives more passengers than 
are similarly handled at six large railroad passenger stations 
combined. A street passing through a commercial or shopping 
di strict, with places of entertainment in the neighborhuod; is 
a much more desirable di strict to reach from th e point of finan ­
cial return, ancl more necessary from the point of vi ew of pub­
lic convenience, th an the greatest railroad terminus or most 
popular ball ground." 
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ADVERTISING THE CONNECTICUT VALLEY ELECTRIC 
TRANSIT ROUTE 

Severa l colored fo lders, published by the P ublic S er vi ce 
Corporation o f Ne w J ersey, the Detroit U nited Railway Com­
pany, the International Tracti on Company, of Buffa lo, and 
others, have been illu strated in these pages, bu t it is compara ­
tively ra rely that se vera l roads combine to issue a circula r of 
this description . Thi s course has been followed, however , in 
the case o f the Conn ec ticut Valley roads. 

T he pl an was origina ted by T homas C. P erkin s, o f the H ar t­
fo rd & Spr ingfi eld Street Railway Company. Upon looking up 
the ma tter o i an indi vidual fo lder , it was found that the cost 

COVER DESIGN OF CONNECTI CUT 
VAL L EY TROLLEY GUIDE 

of getting out a map and 
li thog raphing , printing, etc. , 
would enta il an expense of 
$ 1,000 or more, no matter 
how sma ll an edition was to 
be publi shed. T he plan was 
then suggested that the 
managers of a ll .the st ree t 
rai lways of the Connecticu t 
Valley comb ine to issue a 
uni versal folde r . sh owing 
a ll the trolley connections 
th roughout the valley, both 
east and wes t , and by div id­
ing the expense among a ll 
the roads make the propor ­
tion ve ry small indeed fo r 
each road. 

T hi s mat ter was then 
taken up with the var ious 
compani es, every one o f 
whom was fo und anx ious to 
have the pla n put th rough. 
T h e origina l co lored map 
cost about $ 2 50, as it r e­
quired considerable labor to 
ge t it out and have the let­
teri ng and the locations o f 
the towns made proper ly. 
A bout 220,000 of these 
folde rs were issued, divided 

a mong the va rious stree t ra ilway companies, as per the accom­
pany ing tab le, su bstant ially in proport ion to the mi leage o f the 
diffe rent roads, a lthough one of the roads took a litt le le s 
than it s propor tion. 

CONNECTICUT VALL EY E LECTRI C TRANSI T ROUT E 

Number of 
Folders T aken 

Hartford Street Rai l way Company. 55 ,000 

Farmington Stree t Railway Company. . . . . . 5,000 

Hartford , Manchester & Rockville T ram-
way Company .. , , , , . . . . . . . . . . . . . . 10.000 

Hartfo rd & Springfie ld Street Railway Com -
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,000 

Springfield Street Railway Company .. . . . 55,000 

\Voronoco & W estern Street Railway Com-
pany ...... .. ...... . ........ _ ..... . , . . . . 20,000 

Springfield & Eastern Street Rail way Com-
pany ................ . ..... , . . . . . . . . . . . . 16,500 

Holyoke Street Railway Company. . . . . . . . . 2 0 ,000 

Northampton Street Railway Company.... . 7 ,500 

Connecticut Valley Street Railway Company 20 ,000 

229,000 

Cost 
$ 5 50 ,00 

50.00 

100,00 

200,00 

550,00 

200,00 

165,00 

200,00 

75 ,00 

200,00 

The cost of getting out this issue, including the cost of the 
map and expenses of variou s sorts, together with 500 black 
japanned tin holders, which were furnished to the various 
, tre t> t ra ilway companies, was I cent each per fo lder . Thi s 
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allowed enough for the originator of the folder to pay his ex­
penses of traveling around and looking after the matter. In 
getting prices on the iithographing and printing, it was found 
that the minimum price per 1000 could be secured only by pub­
lishing at least 100,000 folders. How this plan worked out 
may be noted from the preceding table. 

It is plain that the scheme is a very good one where con­
necting roads will join in such an undertaking, for the cost to 
the Hartford & Springfield Street Railway Company alone was 
only $200, for which it was furnished 20,000 folders. Besides 
this it reaped the advantage of having over 200,000 of these 
folders distributed for nothing by the other street railway 
companies, all of which could not help but stimulate travel. 
This same advantage, of course, was gained individually by 
every road joining in this distribution. 

To construct a map that would be satisfactory to the man­
agers of all the different roads, the Government topographical 
maps were used as a basis, each manager marking in on the 
map his various lines. By putting all the numbers together it 
became possible directly to represent the complete sys tem. 

As to distribution, each street railway is supposed to ap­
point one man in the car house whose business it is to see that 
the tin boxes in each car are kept filled with folders, and also 
that a supply of folders is kept on hand in all the hotels, cigar 
stores, drug stores and other public places in the various town s 
represented by the company's particular system. 

When the matter of bringing out the folders was first taken 
up, there was some difference of opinion among the manager s 
of the various roads as to whether the folders would not be 
thrown away. and to prevent this the plan was adopted to 
have the cover of the folder contain a very attractive design 
which would catch the eye an<l be so novel that every one who 
got hold of a folder would take it home. Of course, nothing 
would fill the bill better than a pretty girl, hence the design on 
the cover. The idea of the design of the trolley car under the 
lady's arm is not original. being taken from a poster prepared 
for the Brockton & Plymouth Street Railway Company, one 
of Stone & Webster 's roads. The actual design of the cover 
for the ,folder was made by Mrs. Anna Westermann, of the 
L.A. Westermann Company, of New York City, at a cost of 
$50. There has been a great demand for these folders in Hart­
ford and on all the other roads, and few, if any, hav e thrown 
them away or have not been interested in the excellent 
descriptions of the attractive features of the Connecticut 
Valley. 

There are many cases throughout the country where con­
necting railways could get together and issue a folder of 
this kind which would result in increasing business on 
all the lines. One very common fault of · street railway 
managers is that, being so familiar themselves with their 
own lines and the connections, they think everybody else 
in the community knows as much about them as they do, 
so do not make an effort to educate the public along these lines. 
In the city of Hartford, for instance, up to the present time 
there probably was not one person in a hundred who knew 
anything about the connections up the Connecticut Valley be­
yond Springfield or Holyoke, and on the other hand, the people 
in Holyoke and Northampton and in Springfield knew a lmost 
nothing about the connections to Hartford and to the south 
and west-consequently carrying out such a plan as issuing a 
general folder will be of considerable value in the way of 
stimulating traffic. A stree t railway company has goods to sell 
just as well as a department store, and if the management 
will keep its road before the public and use as much j ndg­
ment in jollying along the newspaper people and doing a li ttle 
advertising, as an up-to-date storekeeper does, it wi ll reap 
the benefit of much increased riding. 

Another scheme which Mr. Perkins originated in Hartford 
to c;timulate traffic was the runninl,!" of special lim!ted cars 

from Hartford to Mount Tom on Sundays, charging a little 
more than the regular fare, and having the seats put on sale a 
week beforehand at a corner drug store, in the center of the 
city of Hartford. This service has proved very profitable and 
has been a good advertisement for the railway. 

• • 
WHY ACCIDENTS HAPPEN 

BY DR. H. B. ROCKWELL 

In considering the subject of accidents in their relation to 
elec tric railways, perhaps the first question that presents itself 
is, '·\Vhy are accidents so named?" Why should the unfortu­
nate casualties that occur every day on street railways be 
called accidents? An accident may be defined as an unfore­
seen and injurious occurrence not attributable to mistake, neg­
lect or miscondu ot, and how frequen tly we hear the expression, 
" It was nobody's fault, it was purely an accident." 

.Now, as a matter of fact and experience, acc idents thus de­
fined rarely, if ever , happen on street railways. But because 
some one has blundered, some one has disobeyed an order or 
undertaken to reverse a law of nature, an accident with its 
long train of consequences is the result. 

By what~ver name we may choose... to call these dire events, 
on this point we a re a ll agreed: that their prevention is to be 
most earn estly desired and a means to that end most eagerly 
sought. So long as there are railroads and because men are 
fa llible, accidents are bound to happen, and their entire pre­
vention is impossible; but somet hing can be done, that is not 
done, to that end. As P resident Roosevelt said in addressing 
the graduating class of \Villi ams College last month, and whi le 
talking upon Government cont rol and the adjustment of rail­
way rates: "We do not believe that it will produce the millen­
nium or anything approaching it, but it will work a measurable 
betterment." In discussing the subject, ''Why accidents hap­
pen," we must necessarily consider th e correlative proposit ion , 
" \ Vhy acc idents shou ld not happen." 

It is somewhat difficult to form ulate a classification of acci­
dents, for each one is in a class by itself. T here are almost as 
many classes as there are accidents; each one presents some 
different phase, and this fact becomes most st rikingly apparent 
when an a ttempt is made to adjust it, and as the physi cian 
in treating his patients must take into consideration the idiosyn­
crasies of each and not undertake to prescribe for them all by 
an inflexible rule of practice, so the adj ust er mus t study the 
peculiarities of his case if he would secure the best result. \ Ve 
can, however, classify the causes of accidents, and such a 
classification wi ll be of service to the adjuster by enabling­
him to systemize his work. 

CLA~SIFICATION OF THE CAUSES OF ACCIDENTS 

r. Accidents that arise through the negligence of the cor­
poration or its servants. 

2. Accidents that occur as th e result of contributory negli­
gence on the part of the injured. 

T he latter class is by far the larger, but the former is in some 
respects the more important, because it involves and inclu<l<':' s 
the principle of ''a priori " li ability. 

\,Vhile, as regards the amount of damages, it makes little di f­
ference whether an accident occurs through the negligenc<" of 
the corporation itself or its se rvants, in order to discover the 
cause and find the remedy, it wi ll facilitat e the subj ect to con­
sider them separately. 

First, then, let us take up accidents resulting from the com­
pany's negligence and how they can be preventeq. In search­
ing for the causes of accidents that resu lt from a company's 
negligence, it is necessary to begin at the beginning of a rail ­
road, the conc;truction. For var ious reasons, hut µr incipa ll v 
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from a mistaken idea of economy, things a re done or left un­
done in building a railroad that contribute later on to the oc­
cur rence of accidents. 

I do not presume to di cta te all the measures that should be 
adopted in construction for sa fety, for the scope of this article 
would not permi t it. Neither do I make any claim to om­
ni science, but I should like to call attention to some defects in 
construct ion that I have learned from experience have been the 
cause of accidents, and some very bad accidents. 

CURVJ!;S 

W hen engineers learn that not only the shortest but the 
safest distance between two points is a straight line they will 
have accompli shed much toward the prevention of accidents. 
I know that it takes money to buy the right of way through a 
man 's fa rm, and that frequently a considerable initial expense 
is saved by going around it, but in order to go around it re­
quires curves, and curves are a most fru itful cause of acci­
dents, and in two ways: cars are more frequently derailed a t 
curves and the view is obstructed and collisions result. 

It is t rue that the right of eminent domain is not granted to 
electric roads as it is to steam railroads, and it is therefore im­
possible for engineers always to have their way on this point, 
but money will accompli sh almost anything, and it is better to 
pay a man several times what his land is worth than to depar t 
from practically straight lines in building a road. But granted 
that curves are in some instances unavoidable, it is possible to 
make them comparatively safe by removing obstructions to the 
view. I have in mind an acc ident that cost in the neighbor­
hood of $100,000 that could have been wholly prevented by the 
removal of a fe w trees and some underbrush that grew on the 
inside of the curve. T he steam roads are spending millions 
of money in straightening their roadbeds, and it is not done 
a ltogether to save t ime either. \ i\Thy should not electric roads 
fo llow their example ? 

GRA DE CROSSINGS 

I s there any reason why street railways should delay the 
aboli shment of g rade crossings unti l compelled by legisla tive 
action to do so? Why is it they cannot see that by so doing 
they save not only enormous expense from accidents but va l­
uable t ime as well. I am free to admi t that accidents do not 
often occur at g rade crossings because of the extra precautions 
that are taken, and I know, too, that it has come to be almost 
a truism that accidents do not as a rule occur at dange r points; 
but they do sometimes happen, and when they do they are 
fraught with awful resul ts that stamp a las ting impression 
upon the minds of the publ ic. 

OPEN CARS AND R UNNI NG BOARDS 

It is becoming to be freely expressed in ra ilway ci rcles that 
this "abomination of transportation" must go. It is entirely 
within the confines of conserva tism to state that 50 per cent of 
all accidents result from persons alighting fro m or boarding 
open cars. 

It cannot be denied that th is type of car offe rs a strong in­
centive to travel, especially upon those roads that depend for 
their business largely on pleasure riding, and they will un­
doubtedly continue to be used, but they should be built with 
aisles and th e exit and entrance should be by the rear plat­
form while en route and from both plat fo rms at terminals, and 
roads will act wisely if they will go one step furth er and adopt 
the system so successfully in vogue on some roads, of placing 
gates on the rear platfo rm , operated by the motorman. 

T here is no question at all that the use of the running board 
for the purposes of t ransportation is a most iniquitous practice. 
It was never designed for thi s purpose, and it is an unfortunate 
device from an economi c standpoint , to say nothing of its dan­
gerous character. T he number of far es missed on account of 
a crewded running boa rd will probably overbalance the extra 

number of passengers ca rried upon it. Accidents to passengers 
riding on running boards are a daily occurrence, and although 
the rules of the company may prohibit the practice and a no­
ti ce to that effect may be posted in a ca r, the courts are holding 
the compani es rigidly to account, arguing that the very pres­
ence of the running board is a tacit invitation to ride thereon. 
In the name, then, of economy, humanity and decency, banish 
the running board and the summer car so equipped! 

CAR INSPECTION 

Eve ry car before making its daily trip should be run over 
the wheel pit and thoroughly inspected by a competent man, 
and after it has run not over 3000 car-miles it should be taken 
off its run and subj ected to a minute inspection· as to its con­
cealed parts tha;t cannot prac tically be examined at the daily 
inspection. C:!r inspection on many roads is performed in a 
perfunctory and inadequate manner, and from the accident 
point of view too much stress ca nnot be laid on this im­
portant duty. 

CULTIVATION OF F RIENDLY RELATIONS WITH EMPLOYEES 

T he cultivation of at least a speaking acquaintance wi th the 
employees on the part of the high officials of the road is very 
important. There ex ists in the bosoms of men, even the low­
li est of men, a spirit of pride in their occupation. They like 
to speak of our road and our company, and thi s spirit should 
be foste red. Let men believe that th ey are not mere machines, 
th at they are sentient be ings, capable of feeling, and that th e 
success of the road depends largely upon their personal effort , 
as it does. Instead of constantly di sciplining men for breach 
of rules, occasionally rewa rd them fo r service well performed, 
and if the presidents of roads would occasionally unbend their 
dignity and at stated intervals meet th eir employees in friendly 
concourse, be present now and then at their social gatherings, 
and give them a speech to show that, although they may stand 
on a higher rung of the soc ial ladder, they are made of the 
same clay, it will redound to the advancement and betterment 
of the road, and the public will benefit proportionately. 

ACCI D ENTS D UE TO TH E NEGLIGEN CE OF E MPLOYEES 

In seeking a motive ( if one can call it a motive ) that actu­
ates a man in deliberate ly disobeying a rule, designed for the 
safety and ,velfa re of not only those in hi s care, but himself as 
well, we meet with a problem in psychology difficult of solution. 

Several years ago a car was making its customary nm be­
tween two small cities in the central part of New York. It 
was in charge of a motorman who had been in the employ of 
the company continuously for seven years, and always on this 
particular run. Just midway between the two cities, the road 
crosses the tracks of a steam railway. It was the rule of. the 
company and the invariable custom of the men to stop before 
crossing the track, and the conductor's duty was to go ahead 
and signal the crossing. On this occasion the conductor, as 
the ca r approached the crossing, walked to the rear of the car 
and stood upon the step, prepared to execute hi s usual duty. 
The possibility of the motorman failing to stop never for a 
moment entered his mind. H e always stopped. He had been 
stopping for seven years, and had never fail ed to stop, but this 
time he didn 't stop. H e ran directly in front of a train run­
ning at a high rate of speed, the car was struck just back of 
th e fo rward trucks and every passenger instantly killed. The 
motorman was picked up 50 ft. from the wreck, badly injured, 
and taken to a hospital, and when I saw him a few days after 
and asked him why he did not stop, his reply was, "I do not 
know ; I cannot state," and I was unable to obtain any other 
explanation from him. Now, why was it? This man had not 
been drinking. His reputation in that respect was exceptional. 
He was not asleep. The conductor testified that he had stopped 
a few moments before to let off passengers. He was not a new 
employee and unacquainted with the road, and he was perfectly 
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familiar with the rules requiring him to stop at that particular 
point. He had stopped there thousands of times and had never 
failed before. It would almost seem as though the very habit 
of stopping would have unconsciously caused him to set his 
brakes, but his mind at that particular moment was a blank. 
There was an appreciable time when, to all intents and pur­
poses, that man was dead, and his mind or spirit was as com­
pletely inoperative as though it had left the body for its eternal 
flight. 

Occasionally a man undertakes to operate a car while more 
or less under the influence of liquor. His mind is clouded 
from drink and the machinery of his brain becomes clogged 
when it ought to be exceptionally acti ve, for crises cannot be 
anticipated, and it behooves a man who holds in hi s hands th e 
lives of the people to be ready for emergencies. Owing to the 
strict enforcement of the rule against drinking, whether on or 
off duty, accidents from this cause rarely, nowadays, occur, but 
they formerly were not uncommon, and furni shed a theme for 
the exponents of total abstinence of which they were quick to 
take advantage. 

Men do make mi stakes at crucial momen ts, and for various 
reasons, some plausible. some ill-defined and some unacco11nt­
able. A man occasionally is overworked and is kept out all 
night on a snow plow. If then assigned to hi s regular run 
in the morning he may fall asleep at his post and make some 
mistake of memory or judgment which is due to sheer physical 
exhaustion. The negligen ce in such case is chargeable to the 
superintendent in permitting a man to work who is in any way 
or from any cause incompetent or incapable. 

I think I am warranted in saying that 75 per cent of all acci­
dents, for which a corporation is legally liable, arise from the 
employee's inattention to his duties, and the other 25 per cent 
to his disobedience of orders. 

I have mentioned one or two instances where inattention 
to duties resulted in accident, and have tried to specialize, as it 
were, the different forms this inattention takes. The most 
common form of inattention, and the one most fruitful in the 
matter of accidents, is characterized by a frivolous "don't care" 
sort of a spirit, a lack of dignity and a lack of seriousness. 
Men indulge too much while on duty, in jocularity, not only 
between themselves, but occasionally with the passengers. 
They try to be funny and smart, and there is a considerable 
tendency to flirt with women both on and off the car, a prac­
tice to be condemned, both for reasons of n1orality and ex­
pediency. They should be reminded by the management fre ­
quently, every day if necessary, of the seriousness of their em­
ployment. "There is a time to dance and a time to refrain 
from dancing," and this is one of the times to refrain. Boys, 
or what is worse, men with boyish proclivities, are out of place 
as railroad employees. The steam roads are a long di stance 
ahead of the trolley roads in this respect. It is quite the ex­
ception to meet a garrulous employee on a steam road. 

During the early part of last fall, on a dark and rainy night. 
a summer car was running along at a moderate rate of speed 
between two towns in Rhode Island. The motorman was car­
rying on a conversation with a young woman who was seated 
directly behind him, when suddenly she called hi s attention to 
some object lying on the track a few feet ahead of the car. 
The motorman reversed and made a franti c effort to stop, but 
the front truck passed over a man and crushed out hi s life. 
The coroner's jury handed in a verdict of "drunk ; lying on the 
track : contributory negligence; company exonerated." The 
verdict might have been different if the jury had the same op­
portunity that I had for obtaining the fact s. 

DISOBEDIENCE OF ORDERS 

I presume there are some men so degenerate and morally 
perverted that for spite or revenge they will deliberately dis­
obey orders, but these cases are so ra re that they hardly come 

within the scope of this article. Yet, disobedience of orders is 
th e common cause of accidents, and is usually due to careless­
ne ss or fo rgetfu lness. In the great a rmy of employees occa­
sionally one_ is found who receives a verbal order very much 
as a ship takes on a miscellaneous cargo. Things are piled to­
gether without any relation, one to the other, and so in his 
mind, while it is a storehouse of information, the sequence of 
events and the co rrela tion of ideas a re sadly mixed and indis­
tinguishable. Since the system of wri tten orders has become a 
common practice on street ra ilways, this excuse fo r accidents 
has in a measure been eliminated, and yet so long as men are 
employed with untrained and th erefore unbalanced minds, ac­
cidents from carelessness a re sure to occur. 

A CCIDENTS D UE T O CONT RIBUTO R Y NEGLIGENCE ON T H E 
PART OF THE INJ URED 

If corpora tion s could obtain from the courts and jury the 
justice to which they are entitled, it would only be necessary to 
touch upon thi s particular phase of the subj ect. It is a melan­
choly fa ct. however, that this class of accidents furni shes th e 
bulk of th e work in the claim department of every street ra il­
way. It is the experience of nea rly eve ry road, some time 
during its history, to be called upon to clefencl cases where a 
delibera te effort is made to defraud the company. I do not 
propose at thi s time to enlarge upon thi s subj ect ,. not because it 
is unimportant, but because the occurrences a re comparatively 
few and clo not constitute a menac e to the financial success of 
the road, and because they are, strictly speaking, not accidents. 

The great majority of accidents clue to the negligence of the 
public happen in one of three ways-through indecision, pre­
occupation, or the pernicious practice of "taking a chance." 

If it were not so often attended by serious consequences it 
would be ludicrous to watch the exhibitions of indecision given 
by women. It is noticeable particularly in alighting from cars 
and in crossing tracks. There is probably no class of em­
ployees more abused and maligned than motorman and con­
ductors , yet they are frequently entitled to sympathy and 
prai se for their acts of heroism, both phys ical and moral. A 
woman signals a conductor to stop, or perhaps she does n't 
signal and walks to the rear of th e car. By her ac t she con­
veys the impression that she desires to ali ght and discontinue 
her journey. The conductor rings the bell, the car stops, she 
places her foot on th e step and is about to alight. perhaps she 
actually does leave the car, when suddenly she changes her 
mind ( woman's prerogative ). It is the wrong corner , or she 
has left her pocketbook, or she ha s forgotten to bid her fri eml 
good-bye, or she didn 't want to get off at all. Our courts a rc 
full of cases where ac cidents happen in ju st this way, and her 
friends are sure to swea r th at the car had come to a full stop ; 
that she had one foo t on the step and the oth er on the ground. 
when suclclenly the car started off wi th a jerk and threw her . 
And it is astoni shing how many fri ends a woman can com­
mand a t this opportune moment. A nd so in crossing th e track 
in front of the car. It hardly seems credibl e that the mind 
can act rapidly enough to keep up with the changes that a 
woman will make in her plans and purposes. I t is utte rly im­
possible fo r a motorman to anti cipate what her in tentions are. 
T hi s same indecision is seen in th e dri ve rs of vehicles. T hey 
fir st stop and th en whip up the horse, and then they stop again 
ri ght on the track and the car hi ts them. T he judge says it is 
a qu es tion of " clue ca re and the jury must dec ide." and th e 
jury does dec ide. and the company can usually fo recast wha t 
that decision will be. 

A great many people (and this sta tement is not confined to 
women) are so engrosc;cd with their own thoughts that they 
become perfect ly obl ivious to the presenc e or ex istence o f 
oth ers, and while in thi s state of suspended animation under­
take to perfo rm thC' acts that call fo r consc ious gui<lance. In 
so doing th ey are someti mes hit by a t rolley car and the com-
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pany has to pay. It becomes a question of veracity, and no 
one is wiliing to confess to being a somnambulist, so he simply 
lies about it. 

There is a spirit born in each one of us and made manifest 

at the age of s.even that prompts us in 
the early, winter to "try the ice'' on the 
mill pond. It bends and cracks be­
neath our weight, but we cross in safe­
ty, and then in stead of congratulating 
ourselves on our preservation. we t ry 
it again just to see it bend, and con­
tinue the operation ti ll ,ve are "spi lled 
in the drink." And probably because 
we arc all "children sti ll " when we 
arn,·e at mature years, we are con­
stantly taking chances. 

If it were not for the danger of 
running into vehicles, it would ha rdly 
he necessary to stop t he cars on 
Hrnadway, fo r it is a rare exception 
that a man waits un til th e car stops 
before either boarding it or alighting. 
H e calculates or miscalculates the 
:,peed and says to himself: "I' ll just 
take a chance ," and what a common 
nccurence it is for a man to race after 
a car as though his life depended upon 
hoarding that particular one, and 
the cars running on a half-minute 
schedule! 

some of the energy and zeal which they exhibit in settling ac­
cidents to means and methods and appliances for their pre­
vention they would accomplish not such brilliant results per­
haps, but they would gain the approbation of street railway 

men in general and the gratitude of a 
much-abused and sometimes outraged 
public. 

•• 
THE TRAMWAY EXHIBITION IN 

LONDON 

T he most important street railway 
event in London last month was the 
opening of the third International 
T ramway Exhibition, which was· held 
at the Agricultural Hall, Islington. 
London, on July 3-14. The accom­
panying illustrations give a good idea 
of the appearance of the hall and the 
nature of the exhibition. It is three 
years since the last exhibition, but 
with a few exceptions the character 
of the exhibits is much the same as 
in previous years. 

Perhaps the chief new feature 
whi ch stands out boldest is the intro­
duc tion of the motor car, or more cor­
rec tly, the motor omnibus, to this ex­
hibition, as represented by Wolseley, 
of Birmingham, and the Peebles 
steam car. T hree years ago no motor 
omnibuses were in evidence. Second-

This head-long rush is not seen 111 

other countri es; people abroad a re 
content to live out their allotted lives 

VIEWS IN THE LONDON TRAMWAY EXHIBITION 

in some degree of quietness and leisure, but this rush and crush 
is characteristic of our A mericanism, and I would be considered 
lacking in patriotism to advocate a change. 

In concluding this subject I want to emphasize this thought : 
That accidents, most of them, are preventable. It may be 
necessary in many cases to discount and anticipate the folly and 
carelessness of people, but if claim departments would devote 

ly, there were this year three distinct surface-contact systems 
with elaborate exhibits, namely, the Kingsland, the Lorain and 
the Dolter, and while one or two of these were shown three 
years ago, they did not receive the same attention as at present. 

Among the other exhibitors, the two most striking exhibits 
were undoubtedly those of the Brush Electrical Engineering 
Company, of London, and Bruce Peebles & Company, of Edin-
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uurgh, the former showing chiefly cars and equipments, while 
the latter exhibited a locomotive for high-tension three-phase 
work, and trucks equipped with motors for three-phase work 
on tramways and light railways. Among the other well-known 
manufacturers of electric traction apparatus were the follow­
ing: The Stirling Boiler Company, Ltd., which showed models 
of boilers; Babcock & \i\Tilcox, Ltd., gravity bucket conveyor, 
chain stokers and models of boilers; vV. S. Laycock, Ltd., car 
fittings; Mountain & Gibson, Ltd., trucks, trolleys and fenders ; 
Callender 's Cable & Construction Company, Ltd. , cables and 
appli ances; Vacuum Oil Company. Ltd., oils and lubricato rs; 

ment, etc.; Miller & Company, Ltd., chilled-iron car wheels 
and a 150-ton wheel press; Aiton & Company, wrought-steel 
piping, grease separator and pump; Ed. Benni s & Company, 
Ltd., conveyors, stokers and furnaces; the Lorain Steel Com­
pany, spec ial work and the surface-contact system used in 
Wolverhampton ; Glasgow Numerical Ticket & Check Book 
Printing Company, specimen tickets; Lancashire Dynamo & 
Motor Company, Ltd., boosters; E lectrical Power Storage 
Company, Ltd., storage batteri es , G. D . P eters & Company, 
walk-over and tum-over seats, shades, millboard and other in­
terior car fittings; Edgar A llen & Company, Ltd., special work ; 
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the Continuous Rail -Jo-int Company of Great Britain, Ltd .. 
rail-joint~: Kelvin & James W hite, Ltd., portable and recording 
instruments; Standard Varni sh V\Torks, insul ati ng compou nds, 
varni shes and motor coils; Na lder Brothers & T hompson, Ltd., 
electrical instruments ; Electric T ramway Equ ipment Company, 
overh ead material, gear wheels and pinions; E lliott Brothers, 
~witch board and portable instruments ; E. Green & Son, Ltd. , 
mod els of economizers; the Forest City E lectric Company, rai l­
joints and commutator segments; Hadfield's Steel Foundry 
Company, Ltd., crossings, switches, car wheels, photographs 
of special work ; British J oh ns-Manville Company, Ltd., fuses, 
ovet head line material , insulation and pipe coverings ; Robert 
W. Blackwell & Company, Ltd. , motor-driven tower wagon, 
line material, tools, trolleys, gears and pinions, air-hrake equip-

John Baker & Company, Ltd., steel-tired wheels and axle~; 
Joseph Di xon Crucible Compa ny, g raph ite; S. D ixon & Son, 
Ltd. , automatic switches and overhead line materia l ; Rober t 
You ng & Company, sacarbolate fo r cleaning ca rs; Glacier 
Anti-Friction Metal Company, Ltd. , anti -friction metal for 
bearings ; T hermit, Ltd., thermit welded rad-j oints, including 
dai ly demonstration of the method of casting ; Haste Pump 
Company, Ltd., pumps. 

Whi le some of the larges t electri cal manu facturing com­
panies did not find it to their interests to exhibit this year , 
yet the exhibits of the sma ller companies, especially those 
handling the auxiliary apparatus, were better than usual, and 
the ex hibition, whi le it lasted, was well attended throughout 
and proved entirely successful. 
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THE WILLANS-PARSONS STEAM TURBINE 

About two years ago \Villans & Robinson, Ltd., of Rugby, 
E ngland, manufacturers of the _well -known high-speed engine, 
decided to take up the manufacture of steam turbines. A fter 
a careful survey of the work being clone in th e direction of 
building turbines of different types, th ey decided th at th e paral­
lel-flow turbin e, on the system proposed and developed by C. 

the working portion of a turbine without dismantling any at­
tendant gear is a convenience appreciated by those who have 
to take charge of the running and maintenance of machinery. 
To enable this to be attained, all the gearing and fittings named 
above are mounted on the bottom half of the bearing pedestals, 
and the top cover of the turbine, as well as the bearing caps 
of the three main bearings, are left free for instant removal. 

To facilitate further th e opening of the turbine, the top half 

F IG. 1.- VIEW OF 5000-KW TURBINE OPENED U P 

.A. Parson s, had stood th e test of time and was in a posi­
tion for manufacture on a large scale. Negotiations were 
entered into with Mr. P arsons and a license to manufac­
ture under his patents ~as taken. Consequently the Wil­
lans-Parsons turbine is identical in principle and in its main 

FOR CYLINDER . 

F IG. 2.-TWO HALF RINGS OF BLADES READY FOR ASS E MBLING 

features with the Parsons standard type, and it is only in de­
tails of design and manufacture that there are any differences. 
As, however, these alterations have been introduced with a 
view to lending greater flexibility to :he turbine when in use 
and facilit ating manufacture on the interchangeable system, a 
few remarks on the subject may be of interest. 

Special attention has been given to the arrangement of nec­
essary detai ls, such as governor gear, oil pump, steam and 
water piping, etc., as it has been found that ability to inspect 

of the casing has been arranged with two hinges, thus avoiding 
the use of guide studs and placing the turbine cover in a suit­
able position for examination. In the case of the 1000-kw 
\Villans-Parsons turbine, it is possible for two men to remove 
the main bearing caps and to open up the turbine for inspection 
in less than an hour. A view of a turbine opened up in this 
manner will be found in Fig. I. 

By a rearrangement of the balancing passages it ~as been 
found possible to shorten somewhat the length of the ordinary 

FIG. 3.-VIEW OF TURBINE BLADES, SHOWING SHROUDING 

parallel-flow turbine, and, further, due t~ Fullagar's system of 
balancing, it has been found possible to dispense with the large 
balance piston at the high-pressure end of the turbine and to 
substitute in its place one of considerably smaller dimensions 
at the low-pressure end. It has been found in practice that 
this method of arranging the balancing pistons has the advan­
tage of enabling castings of a more symmetrical form to be 
adopted, and in this way many of the troubles brought about 
by unequal expansion of the different parts are avoided. 
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An improved method of attaching the blades to the rotor and 
casing has been adopted in this turbine. Extraordinary stiff­
ness and rigidity is given to the blade rings when they have 
been fitted into their respective body or shaft grooves. In the 
ordinary turbine of this type, each blade is fixed separately into 
the rotor and casing by means of its own caulking piece. In 
the Willans-Parsons steam turbine, as will be seen from Fig. 
2, the blades for one complete ring are built up on two half 
rings, which rings have had the necessary grooves for receiv­
ing the blades cut in them by means of automatic machinery. 
These complete half- rings of blades are then caulked into the 
shaft or the casing. Attention might be drawn to the fact 
that the cutting and assembling of the blading by means of 
specially designed automatic machinery insures that the whole 
of the blade angles and openings on which the efficiency de­
pends are mathematically correct. Fig. 2 shows two of these 
half rings complete for assembling on the shaft and in the 
casing. 

Another feature of the Willans-Parsons turbine consists in 
the special channel shrouding encircling the blades which this 
manufacturer has the right to use under the patent of H. F . 
Fullagar. This shrouding is fixed on the half ring of blades 
before assembly on the shaft or in the casing, and has several 
points of merit. It adds materially to the mechanical strength 
of the blades themselves and removes any danger of the blades 
stripping should the rotor come into contact with the casing, 
or the blading on the casing come into contact with the re­
volving shaft. Further, the action of the channel shrouding 
when under working conditions minimizes the loss clue to leak­
age over the revolving or fixed rows of blades, and by this 
means a considerable gain in the steam economy is effected. 
A view of the shrouding around the blades is shown on the 
right-hand side of Fig. 3. 

Special attention has been paid to the question of governor 
gear with a view of making it as simple and as reliable as pos­
sible. By dispensing with some of the intermediate gears 
hitherto used on governors controlling steam turbines, it has 
been found possible to eliminate many of the undesirable fea­
tures and to obtain results in the direction of close governing 
which it is believed surpass anything hitherto obtainable. All 
the turbines are fitted with by-pass valves, which automatically 
open when the maximum economical output of the turbine is 

one rooo-kw for Messrs. Watsons, of Linwood; also three 
750-kw for the E ngli sh McKenna Steel Process Company, 
Ltd., Birkenhead. 

•• 
TROLLEY REVERSER USED IN BRISTOLt ENG. 

The Bristol Tramways & Carriage Company, Ltd., has been 
using for some time Ward's trolley reverser. This is made in 
the form of a triangle, consisting of two switching points, one 
trailer and one crossi ng. This should be fixed in a suitable 
position at the terminu s, so that the trolley head, when the car 
has stopped, has passed the switching or shunting point called 
No. r on the sketch. As the car starts on the return journey, 
the trolley, instead of taking the through wire, is lead off by the 
aforementioned shunting point on to one side of the triangle, 

Trailing Frog Street Ry .J ourn:1I 

TROLLEY REVERSER USED IN BRISTOL 

at the apex of which is fixed anoth er shunting point in such a 
position that the trolley head, when at a right angle to the car, 
has just run past it. The car proceeding brings the trolley 
head with it along the other side of the triangle and trails 
through on to the main line wire. 

In fixing thi s to work with the 12-ft. boom, with the wire at 
a height of 20 f,t. 6 in s., the most suitable measurements on the 
Bristol line for the positi on of the shun ting points hav e been: 

FI G. 4. - VIEW OF TURBINE SHAFT R EADY FOR BLADING 

No. 1 to be fixed as near as possible over the 
center of th e track ; No. 2 at the apex at a dis ­
tance of 9 ft. from the center of the track to 
give a good lead in and out of the frogs. The 
other measurements a re from center of the 
base of th e triangle. No. I frog should be set 
at a distance of about IO ft., the trailing point 
at about the same distance on the other side 
of this center line. An additional strain­
ing wire between the two sides of the .triangle 
will be found advantageous for this purpose. 
Care must be taken that all wires are pulled 
up taut, in order to prevent the frogs tilting 
when the trolley is running under them. It 

exceeded, and by means of thes~ by-pass valves any required 
overload can be obtained up to the full capacity of the genera­
tor, the steam economy of the turbine being, of course, re­
duced. 

At the present time this company has 24,250 kw of this type 
of turbine at work or nearing completion, the smallest at the 
present time being of 750 kw normal capacity and the largest 
of 5000 kw normal capacity. Among othe.rs mi ght be men­
tioned the following: Two 3000-kw and one I 500-kw for the 
Glasgow Corporation; two moo-kw for the Bristol Corpora­
tion; one 3000-kw for the Metropolitan E. S. Company, Lon­
don; two moo-kw for Bruce Peebles & Com pany, Ltci., and 

is well to fix these reversers as near the 
encl of the journey as possibl e, so that the outgoi ng car will 
not interfere in any way with the car standing to come into 
the siding. 

•• 
The Spokane & Cceur d'Alene Railway has establi shed a tent 

city thi s year in the wood s bordering on Lake Creur d'Alene 
and the Spokane River, which is meeting with a fa ir degree 
of success. I t was establi shed in :rvi ay, and now has twenty 
tents occupied. Adjoi ning the tent city is a dancing pavilion, 
where the company maintains a dancing master and gives open 
ai r dances two or three t imes a week. This pavilion is now 
becoming popular with the people of Spokane. 
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TOWER CAR FOR LA PAZt BOLIVIA 

The J. G. B rill Company has reeently delivered the type of 
tower car illustrated. ordered through \V. R. Grace & Com­
pany, to the F erro Carril Guaqui a La Paz, Bolivia. · La Paz 
is a eity of 80,000 inhabitants, located in the western part of 
Bolivia, in a deep valley, and yet 12,000 ft. above the sea level. 

The ca r illustrated is 21 ft. •over the sill s and 5 ft. 9 in s. 
"ide over the outside sills. The extension tower has a revolv­
ing platform and is completely equipped with hoi sting rigging. 
T he mot ive power wi ll be furni shed by a steam engine and 

THE NEW LA PAZ TOWER CA R 

\'ertica l Goikr arranged to drive on one ax le by mean s of a 
:,;procket wheel and ehain, . th e sproeket wheel being plaeed on 
the ax le between the outside of the wheel hub and the journal 
box. T he No. 21-E type of truck, whieh has an unusually long 
wheel base, is used. This truck is particularly noted for it~ 
great st rength and steady riding qualities, being almost uni ­
ve rsa lly used under double-deck cars. The length over the 
bumpers is 22 ft. 8 in s. The side sills are 4,½ in s. x 7 ins., and 
the end sills are 3½ in s. x 13 ins. The weight of the car and 
t ru ck without equipment is 9180 lbs. The No. 21 -E truck has 
a wheel base of IO ft. and 30-in. wheels. T he builder 's angle­
iron bumpers and radial draw-bars are used. 

•• 
HANDSOME COMBINATION CARS FOR CALIFORNIA 

Three handsome combination open and elosecl cars, built by 
the A merican Car Company, have been plaeed in operation on 
the interurban line of the Vallejo, Benicia & 
?\'apa Va lley Railroad Company, California. 

the outside of the posts from the vestibule posts to the closecl 
compartments. The interiors present an elegant appearance, 
being finished throughout in mahogany, with the ceilings taste­
fully decorated. The ears are mounted on the American Car 
Company's No. 23-B type of M. C. B. trucks, with Westing­
house single-phase motors of 75 hp each. 

The ears measure 48 ft. over all, and the length of the closed 
compartment is 25 ft. The length of the open compartment is 

I N T E RIOR OF CALIFO R NIA COMBINATION CAR 

r 2 ft. 11 ,½ in s. The wi,dth ove r the sill s, including the plates, 
is 8 ft. IO in s. T he centers of the posts are 2 ft. 3¾ ms. m 
the open and r ft. 573 ins. in the elosed compartment. The 
side sills are s¼ ins. x 7¾ ins., and th e end sills are 5¼ ins. x 
7¾ ins. The sill plates are 8 in s. x ¾ in. The thiekness of the 
corner posts is 3¾ in s. in the elosed eompartment and 3_½ ins. 
in the open eompartment. The thiekness of .the side posts is 
2¼ in s. in the elqsed and 3¼ ins. in the •open compartment. 
The seats are 35¼ ins. long and the aisles are 25 ins. wide. 
The height of the steps is 17,½ in s. , and of the risers, 13,½ ins. 
The patented speialties include Brill angle-iron bumpers, 
•~ Dedenda" gongs and channel-iron draw-bars, and American 
Car Company's pilots and brake staffs. The trucks have a 
6 ft. 4-in. wheel base and 33-in. diameter wheel s. ___ __,,._,·•- -

The Boston & \\T orees.ter Street Railway has inaugurated 
th is year a seri es of. excursions from \Vorcester and inter­
mediate points to the beaches in the vieinity of Boston. Ar-

T hi s road is located in the eentral western part 
of th e State, and eonnects Vallejo, Napa Junc­
tion and Napa. Due to the favorable el imate, 
combination open and elosed ca rs a re largely 
u;;ecl on the Paeific Coast, being suitable for 
a ll-year servi ee. In plan and general con­
~truction, the cars embody features that com­
bi ne eomfort and eonvenience with strength 
and durability. \\' hile not detra : ting from the 
rorn fort of passengers, the arrangement of di f­
fe rent sized windows adds eonsiderably to the 
appearance of the cars. The total seating ea­
paeity is s ixty. In the elosed compartment the 
.~eats are uphol stered in red plush. and in th e 

I NTER U RB AN CO MBINATION CAR FOR THE VALLEJO, BENICIA & NAPA 
VALLEY RAILROAD COMPANY 

open compartment slat seats a re used. The small upper 
sashes are stationary and the lower are arranged to drop into 
poekets, over wh ieh a re hinged covers. The vestibule sashes 
also drop into pockets. Heavy curtains are provided for the 
open compartment. Wi re net guards are fixed permanently on 

rangements are made with other companies to make the trips 
without change of cars, and they have been very generally 
enjoyed. The eompany provides comfortable cars, so that a 
ride of 50 miles or 60 miles each way is not objectionable, as 
the trips are made in comparatively quick time. 
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THE NEW "GROOVELESS POST O SEMI-CONVERTIBLE CAR 

The "grooveless post" semi-convertible window system which 
has been referred to in this paper's recent articles on semi­
convertible cars built by the J. G. Brill Company, is an im­
provement upon .this well-known system, which the company 
has adopted as its standard construction, and which it believes 
to be the final step in the development of the type. \Vhen the car 
was introduced in 1899, a pair of sashes on being raised was 
automa,tically secured together by a button-and-eye method, 
the buttons and eyes being of metal and attached to the tops 
of the sashes. The sashes were guided into the pockets in th e 
side roofs by means of trunnions at the sash corners sliding in 
grooves or runways in the posts. About two years ago the de­
tails were simplified by using metal hooks on the upper sash , 
in which the upper trunnions of the lower sash engaged when 
the sashes were raised. A few months ago thi s method was 
superseded by what has come to be known as the "grooveless 

N E\V GRO O VEL ESS PO ST , SASH LO W E R ED 

post" system, with which the company has experimented fo r 
more than a year. The chief object of the new arrangement 
1s 111 that it di spenses with grooves, thereby increasing the 
strength of the posts. It also simplifies the mechanical detail s, 
perfects the operation and reduces the width and depth of the 
roof pockets. 

The general plan of the " groovelcss post" semi -convertibl e 
system consists of a pair of sashes, the lowe r a ttached to the 
upper by a sliding connection , and both conducted into the roof 
pocket by means of guides. Both the upper and lower sashes 
have brass stiles. The stiles of th e lower sash hav e grooves 
in which slide tongues extending from the stiles of the upper 
sash. The tongues are composed of spring brass, inclined out ­
wardly from bottom to top, so that the lower sash in being 
raised is moved slightly away from the surface of the upper 

sash to prevent fric tion. Small inclined metal plates upon the 
stiles bear against corresponding plates attached to the posts 
and press the frames of both sashes together in their lowered 

,; ,, '·,~. ~.,;~•­

. , 

NE \V GROOVELESS POST, SASH R AI SED 

t 

position, fo rming a wate rproof connect ion. \\Then the !own 
sash is rai sed, the top of its frame comes in contact with trig­
g-ers in the roller brackets whi ch a re sec ured to the top of th e 
upper sash. These triggers operate ca tches which spring intn 

URASS SAS ll WlTH WUODEN F ILLE R AN D GL ASS SE T IN FELT, 
WITH WOOD EN BEADI NG 

metal stops in the letter panel, while the upper sash is clraw n 
down to prevent dislodgement. A fter the sash presses the 
tri ggers up it contacts with the extensions or toes, a lso on the 
roller bracke ts, and by them the upper sash is raised. A n open 
space th rough the back pa rt of the toe in each bracke_t contains 
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two rollers, mounted on a stout spring, and between t hem 
passes a bow-shaped guide. The guides are composed of flat 
steel spaced about 20 ins. apart, and which extend from the 
lette r panel to the lower ventilator rail. A ny settling of the 
deck cannot affec t the movement of the sashes, because it is 
not essenti al for th e guides to retain a fix ed c◊nfiguration. The 

ROLLER BRACKET A ND AUTOMATIC SPRING CATC H 

window locks were especially designed for thi s system, and are 
equal to all the strain that may be brought upon them, even 
if the car should collide heavily with another. The brass bolt 
of the lock has a steel core which prevents its bending if the 
sash is dropped from one stop to another. Besides th e stops 
which hold the lock bolts when the sashes are in the pocket. 
there are three or more stops to each runway, so that the bolts 
cannot fail to catch if the sashes a re carelessly dropped': Safety 
stops are provided to prevent the sashes from falling more 

Scale 1 in.= l foot 

wooden filler, allowing the usual wooden beading to be used , 
as is shown in the illustration. 

The builders claim that having the sashes slide into the roof 
pockets gains certain important advantages, namely, interior 
width, on account of absence of pockets in the side walls and 
th e introduction of the ends of the seats between the posts and 
against the side linings; easier operation because one motion 
only is necessary, and that in a direction which permits the 
operator to use hi s strength to the best advantage. The sashes 
may be held at any desired height; the position of the window 
pockets prevents passengers from stuffing rubbi sh into them, 
and therefore th ey do not get foul, nor is the glass of the 
sashes liable to be broken. 

The type has come into large favor for city service. At 
present the company is building forty for Baltimore, thirty-five 
for Memphis, twenty-three for Nash ville, 107 for Philadelphia, 
and completing a number of smaller orders for various parts 
of the country. 

•• 
THE OLDS BRAKE HANGER 

E. \V. Olds, superintendent of rolling stock of .the Milwaukee 
E lectric Railway & Light Company, is th e inventor of a brake 
hanger which is used on all the new cars of the Milwaukee 
Electric Railway & Light Company. The patent is now the 
property of the St. Louis Car Company. This brake hanger 
is so designed that wear can be easily taken up so as to avoid 
the lost motion in the brake rigging which causes rattling and 
chattering. The adjustment is made by means of a single ad­
justing nut at the top of the hanger. By means of this ad­
j us ting nut, the pin on the brake beam and the pin on the truck 
fram e can be brought firmly against the separator which forms 
the central part of the hanger. This separator is free to move 
up or clown in the hanger. The tightening of the adjusting 
nut draws together the top half of the bearing on the truck-
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NEW TYPE O F BRAK E H ANGER 

than a fe w inches if it should happen at any time that a pas­
senger should not push the sashes high enough into the pocket 
to engage the locks in the uppermost stops. 

Formerly the use of metal sash stiles was obj ectionable on 
account of the di ffi culty in removing and replacing the glass. 
This objection has been obviated by a patented method of con­
struction which consists of combining a metal casing with a 

frame pin and the bottom half of the bearing under the brake­
beam pin, holding the truck-frame and brake-beam pins firmly 
against the separator and preventing lost motion. Thus both 
the pin bearings can be kept tight by adjusting a single nut 
which is easily acces.sible at the upper end of the brake hanger. 
There can be no such thing as having these bearings loose and 
the other tight, as one adjustment equalizes against the other. 
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RECENT PROGRESS IN Al TERNA TING CURRENT TRACTION 
IN FRANCE AND GERMANY 

In a recent tes.t made by the French Thomson-Houston Com­
pany on a Paris line, two 4-pole, single-phase, 25-cycle, 300-
volt, 37-kw motors of the Latour-Gratzmuller were used. The 
increase in temperature of the commutator was 75 <legs. C. 
after one hour's run, while the other parts did not increase by 
more than 60 <legs. The efficiency was 84 per cent. The air­
gap was 2 mm and the speed reduction 4.6 to 1. The tests 
showed that the air-gap may be enlarged without inconvenience 
and that the motors can be started easi ly at three times the 
normal torque. 

In a paper read by Mr. Schimpf£ before the annual meeting 
of .the German Association of E lectrical Engineers, the author 
reviewed the co-operation of the German Government with 
electric manufacturers in the development of heavy electri~ 
traction. He then sketched the equipment 
of the Hamburg road, from Blankenese to 
Olsdorf, which is now in course of erection. 
The single-phase system will be used and 
steam turbines of the Brown-Boveri-Parsons 
type will be installed in the power station. 
There will be five turbines, each of 1250 kw 
normal capacity and of 1700 kw maximum 
capacity; also two turbines, each of 600 kw 
for lighting. The 1250-kw turbines drive 
each a 2-pole dynamo, giving single-phase, 
alternating current of 6600. volts at a fre­
quency of 25, the power being 1250 kw to 
1700 kw at a power factor of 0.75. The light­
ing dynamos give a current of 6600 volts. 
The road, which has a length of about 14 
km, with some considerable grades, wi ll be 
supplied with current at 6600 volts . There 

1 are four feeding points. To one distant 
part of the line the current is transmitted 
at 20,000 volts and then reduced to 6600 volts. The con­
struction of the trolley wire is the same as on• the Spindlers­
felde road. The rails are used for the return current. Double 
cars, each car having three axles, will be employed, each of the 
two cars having one truck and one driving axle. The trucks 
are placed at the beginning and end of the double car. One 
truck is provided with two motors, the other truck with one 
125-hp motor. Such a double car will have seating capacity for 
u8 passengers, and will have a total weight , including passen­
gers, of 180 tons. Finally some data we/'., '6 iven comparing 
the cost of thi s single-phase system with a direct-current sys­
tem with three-phase transmission and converter sub-stations. 
The total cost of conductors, transformers and converters for 
the latter system would be more than double that of the single­
phase system ($729,000 again st $316,000). On the other hand, 
the weight of the alternating-current cars is higher than that 
of the direct-current cars; by about 7.5 per cent, so that the 
consumption of power is correspondingly greater. N everthe­
less, it is claimed that the combined three-phase and direct­
current system, in compari son with the simple alt ernating­
current system, would require annually an expense of about 
$29,000 greater, which is 23 per cent of the annual cost of 
power generation and di stribution ( about $125,000). 

General Manager F. D. Carpenter, of the Western Ohio, an­
nounces that a traffic arrangement will be entered into between 
the Mandelbaum-Pomeroy syndicates and the vVidener-Elkins 
people, thus making possible, with the completion o f the vVes.t­
ern Ohio's link now building between Lima and l◄ in<llay, com­
plete through se rvice from river to lake by trolley. 

CLOSED CARS FOR BILOXlt MISS. 

The John Steph enson Company has lately delivered to the 
Biloxi Electri c Ra ilway & P ower Company two cars of the 
type illustrated. Biloxi is located in the ext reme central south­
ern part of Mississippi , on the Gulf of Mexico. 

The new cars measure 28 ft. over the end panels and are 8 
ft. 4 in s. wide ove r all. T he window system is of the double­
sash arrangement , th e top sash being stat ionary and the lowe r 
drops into pockets whi ch a re prov ided with hinged covers. 
The ves.tibule sashes are of single ligh ts, and also drop into 
pockets. D etachable wire window screens are included in the 
equipment. The seats a re of spring cane and a re t ransversely 
placed, with the exception of the four longitudinal seats at the 
corners of the car. The seating capacity is for ty. Cherry, 
with decorated birch ceilings, constitutes the interior fini sh of 
the cars. The trucks are of the Brill No. 27-G type, with 4-ft. 

CLO SED CAR FOR DILOX! 

• wheel base and 33-in. wheels, and have solid forged side frames. 
The motors are of 40 hp each . Among the specialties are 
Brill angle- iron bumpers, radial draw-bars, " Dedenda" gongs, 
"Retriever'' bells, vertical brake wheels and fo lding gates. 

The length of the car over the vestibule sheathing is 37 ft. 
The height from the under side of the side sills to the top of th e 
roof is 9 ft. 4 in s. The platforms are 4 ft. 6 ins. The thickness 
of the corner posts is 3¾ in s., and of the side posts, 2¾ in s. ____ . ._ __ _ 

An electric express tra in on the L ancashire & Yorkshire 
Railroad, bound from Li verpool for Southpor.t , came into col ­
lision Thursday evening, July 27, with an empty stationary 
train at the Hall Road station, 6¼ miles from Li ve rpool, caus­
ing the death of twenty-three persons and the injury of many 
others. The fir st car of the express, whi ch was crowded, wa s 
smashed to pieces, and only six of th e occupants escaped. The 
colli sion lifted the roof of the fir st car of the express com­
pletely off th e steel frame and crashed it down again on the 
unfortunate passe ngers, twenty of whom were killed outright. 
Almost immedi ate ly a ft er the crash, so the cable reports say, 
the wreckage burst into flame3. Fortunately the badly injured 
number comparati vely few. 

•• 
The A urora, E lgin & Chicago Rail way has issued an "Out­

ing' ' fold er , one side of whi ch is given up to a large, colored 
bird 's-eye v iew map of th e road. H alf-tone vi ews o f attrac­
tive places on th e road and some short description s occupy half 
of the remainder of th e fo lder. T he balance is taken up wi th 
the map of the downtown di stri ct of Chicago, showing th e 
loca tion of the new terminal station of th e company and in ­
formation about ti: " service, including rat es of fare. 
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INTERVIEW WITH MR. DALRYMPLE 

\Vhile J ames D alrymple, general manage r of th e Glasgow Munic­
ipal Tramway System, was in thi s country he expressed himself 
as adverse to newspaper interviews until hi s r eport should have 
been transmitted to Mayor Dunne. His r eport wa s sent to Chi­
cago soon after hi s a rri val in Great Britain, and in a recent inter­
v iew in the "Tramway and R ailway W orld," M r. Dalrymple re­
fe rred to hi s recent A merican vis it as follows: 

"I had an extremely pleasant tour, and I am glad to take thi s 
opportunity of publicly express ing my thanks and indebtedness to 
the municipal officia ls. the tramway adminiotrators and representa­
tives of the street r ai lway companies with whom I came in close 
contact for the kind and generous way in which they received me. 
A ny information I desired was readily placed at my disposal, and 
I cannot speak too highly of th e cour.t esy I experienced on every 
hand. I visited Chicago, M inneapolis, St. P aul, Cleveland, Buffalo, 
\Vashington, Philalelphia, l\Iontrea l, Boston and New York, where 
everything that was possible wa s done to make me comfo rtable." 

"Your immediate obj ect , I belien, was to h elp Mayor Dunne and 
the Chicago people to so lve their pressing tramway problem?" 

"The obj ect of my visit to Chicago wa s to expla in to Mayor 
Dunne and the citi zens of that great and important American city 
the tramw ay work that ,ve h ave carried out in Glasgow, and to see 
ii poss ibly the les,ons we have lea rnt in Glasgow could in any way 
be appl ied to the benefit of that city. Bu t I ought to explain that 
the loca l government sys tem , the social and physical conditions, 
the climate and circumstances genera lly there are so entirely dif­
fe rent from what obt ains in thi s country, that grea t ca re ha s to be 
exercised in in stituting compari sons. T n fact, in many respects, 
accurate compari son is imposs ible, becau ce everything is so dif­
fe rent- law, h abit and ideas, but o f co urse the actual problem of 
locomotion. th e giving of mobility to th e peopl e, is in principle th e 
san1 c." 

TH E CHI CAGO TRAMWAY SYSTEM 

"\Vhat did you find in Chicago as rega rds the tramw ay system ?" 
''The present tramw ay system of Chicago is, comparatively 

speaking, altogether out of date. and it has been rapidly going 
down hill of r ecent yea r s from var ious causes. There is no wonder 
that the inhaliitants are intensely di ssati ,fied with their tranoit fa ­
cilities. One of the pr incipal reasons for th e decay has been the 
di sputes between the municipality and the tramway or street ra il ­
way companies in rega rd to franchi se and oth er matters. The 
American fr anchi se system correspond ~ somewh at to our system 
of Parliamentary concession, except that the franchi se given to 
many companies in America is perpetual or fo r ve ry long periods; 
the franchi se mean s th e original concess ion to work the tram­
ways and constru ct the system. Of course the companies could not 
Le expected to spend capital in improving or altering their sys­
tem in any way until some definite agreement had been arrived at , 
and so m atter s have drift ed. The po .:; ition is complicated. not 
only among th e owning and operating companies th emselves, but 
al so as between th e companies and the municipality. The com­
panies on the one hand contend that th ey still have so yea rs' fran ­
chise on many of their important lines still to run, and the munic­
ipa lity di sputes that view. T h e ser vice has become so bad that 
the citizen s, in my opinion, ar e quite justified in demanding a 
change of some kind. In the light of th e experience of other 
cities, they not unnaturally look to a nrn nicipalized system as pro­
viding the best way out o f the diffi culty. In fact , Mayor Dunne 
was elected by a large majority last A pril on the distinct under­
standing that he would .immediately take steps to municipalize or 
reform th e whole tramway system in Chicago, so that you can see 
that public op inion in the city is ripe fo r the development." 

"Would you mind explaining the feature s of the present system ?" 
"A very large portion of the present tramways is worked by 

cable, and in fa ct thi s was one of the firs t cable systems constructed 
in America In all there ar e about 700 miles of single track in the 
city, but the whole system is out of date, and the property has be­
come much deprec iated. There are two operating companie s, 
wi th a number of underlying companies. The company that 
c,perates the north and west sides of the city is in a bad 
way fi nanci ally, due, I fancy , to over -capitalization, whereas 
th e company on th e south side of th e river is in a much better po­
~ition. Thi s company, I believe, has r ecently changed hands, and 
probably the whole sys tem is now practically under one control. 
T he southern company is not over-capital ized, and changed hands 
at about $36,000,000 as a going concern. the .sha·res being bought at 
about $200 fo r every $mo." 

''Do you think Chicago offer s a good field for modern tramway 
enterprise?" 

"Indeed, I do. T here are no gradients; the city is perfectly flat . 
There is an enormou s population, immense trade, and an almost 

feve rish act1v1ty. T he street s are wide and straight, and there 
will be no need to spend money on widenings. But against that 
mu st be .set the bad condition of the roads ; the road surfaces are 
very inferior, and a considerable sum of money will have to be 
spent to have them made up; and of course the whole of the track 
mu st be reconstructed. You see, in r espect of street formation. 
Chicago differs from English cities in having been designed and 
built in comparatively recent times. There is no congestion of 
the population as there is in most of our big towns. No doubt 
this is partly due to the fact that the tramways of even an inferior 
type have been operating for some yea rs, and partly also to the 
methods of living, and the habits of the people themselves. They 
do not crowd together; they prefer to spread out and have plenty 
of room. An idea of thi s condition can be gathered from the 
significant fact that while Glasgow embraces about 19 square miles, 
Chicago embraces about 194 square miles. You see in America 
they have more land. Taking all these factors into consideration, 
I belie\'e, in fact I am convinced, that Chicago provides a really 
magnificent opportunity for cheap and profitable tramway working. 
Looked at altogether, it really has th e making of the finest tram­
way system in the world, provided it is all electrified and brought 
thoroughly up to date. I should propose to do away with the 
cable system and substitute the overhead system throughout the 
whole city. The City Council has hitherto objected to the adop­
tion of the overhead system in the central parts, the consequence 
being that in the more central parts they have the trolley, the cable 
and the horse system. The whole system has gradually gone from 
bad to worse. This, in a modern enterpri sing city like Chicago, 
ts emarkahle." 

THE AMERI CAN l\IUNICIPAL SYSTEM 

"Consi dering that the local government system in American 
cities is so different from the English method, do you think it will 
he practicable to effect the improyement you indicate by muniei­
palization ?" 

"Well, the problem will be an exceedingly difficult one to solve. 
But I do not think that solution will be altogether impossible, be­
cause public opinion will be at th e back of the movement, and pub­
li c opinion mu st win in th e long run. There exists a right to buy 
up the franchi se or concession, and th e municipality is thought to 
have powers under the Mueller law to issue certificates on the se­
curity of the undertaking fo r the equipment o f the municipal sys­
tem. But it is not plain sa iling, for I sho11ld explain that although 
thi s law exi st s it has never yet been test ed in practice. Th,ey have 
the law, but whether it is con stitutional has yet to be proved. 
Doubtless there will be a long and hard fight in order to test thi~ 
law, but I would be much astonished if the city could afford to 
purchase the undertaking including the value of the unexpired por­
tion of the franchi se. If the contention of the companies is up­
held. that th ey have thi s period of so year s still to run, it will be 
a very difficult matter indeed for the municipality to purchase the 
undertaking at a figure that will a llow them to work profitably. Al ­
though ultimately the city will be able to obtain possession of the 
lines , it will take a number of years, because I do not suppose that 
the companies are go ing to give away their rights without fighting 
fo r them." 

"How did this 1certainty about the franchise arise?" 
"The city people say that the franchise is inoperative because it 

wa s obtained by corruption; but I cannot, of cour se , speak as to 
that, and the fact s are in di spute." 

"What have you advised th em to do?" 
"\Veil , that is in my letter sent to Mayor Dunne, and before 

speaking definitely as to that I would rather wait until it has been 
made public by him. I have not given my recommendations to 
anyone, and there will be no difficulty about getting the text when 
it is published." 

"As to the provision of current, how will they get over that 
difficu'ity ?" 

"There is an electric lighting station for lighting the streets, 
but they do not sell any power, so there would very likely need to 
be a separate tramway power station if they were to mnnieipalize 
the whole of the tramways. They propose to municipalize one of 
the lines of the city that fall s in, and have actually asked for 
offer s for th e equipment of thi s fir st expired line; the offers were 
to be in at the end of last week. It is not a long section, just a 
few miles." 

"In regard to the general condition of municipal affairs in Chi­
cago, do yon think under present circnm3tances it would be feasible 
and wise to introduce a system of municipal management under 
the control of the city council?" 

''I believe the city council is a very able and intelligent body, 
but if they went in for municipalizing such a huge undertaking as 
thi ~, there is no doubt they would require to eliminate the political 
element." 
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"If a manager were appointed wo uld you be in favor of giving 
him an absolute tenure of his office?" 

"Yes, certainly , he must have a fi xed tenure and fo r a fa irly long 
period, too. It would not do to leave him to the ch ances of a 
changing administration . Of course, I should let him be unde r the 
direction of the city council in matters of policy, but when it came 
to management he must be entirely free. T hey must make hi s po­
sition absolutely secure, as oth er wise he would not h ave any chance 
of success, and no competent man ager would undertake the work. 
You see things are so peculiarly managed there. Even with the 
companies to-day, a great many of the employees, possibly the bulk 
of the men, ar e nominees of the citY. councillors-I mean even the 
t ramway companies' own servants. "'In th e municipal departments 
they are absolutely the nominees of the parti es in power, and you 
must r emember they h ave votes, which must not be lost sigh t of." 

' 'Th en it would be entirely new in A mer ican experience to have 
a fixity of t enure fo r a municipal tramways m anager ?" 

"I think so. You see things are so different there. T he mass of 
the people govern public affa irs th ere, but I think they have a less 
sense o f r esponsibility to the community than, say, th e people of 
Glasgow. Every man above a certain age is a voter, and th ey con­
sider all these questions of party largely from th e pe rsonal stand­
point, certainly a great deal more than th e people do over here.'' 

AMERI CAN TRAMWAY l\IETHODS 

"Turning to the general condition of A merican tram ways, we 
should be glad to h ave your experience and opinions. Take fares , 
fo r instance, have we anything to learn in that respect?" 

" N ot much, I fanc y. T hey have the un ive rsal 5-cent fare with 
transfers, and I think that is as low as they can go. I t is about 
2% d. in Eng lish money. T hey could not work at a lower fa re than 
that. I consider that a 5-cent far e with tran sfer s carrying passen­
ger s the long di stances they t ravel in A merica, h as very much the 
same r esult to the company as a graded 'fa re without transfer s 
here. Of course, we do not want t ransfers here, and I do not be­
lieve th ere is a street r ailway man in A merica who woul d not do 
away with transfers i£ h~ could, and lower and grade his fa r es. 
Th e obj ection to thi s politic course is that A merican cit izens are ac ­
customed to pay the nickel and nothing else, t rave ling any di stance 
they like, so that I do not think it would be popular to a ttempt to 
introduce the graded fare system." 

" But wh at would be your alternative?" 
"Well, I should say they might have a minimum fare of 2 cents, 

and a maximum fa re of S cents, because they would then get very 
many more short-di stance r iders, and they would make a bigge r 
revenue than they are getting now. In fact , fo r short distances, I 
do not consider that the A merican companies are ca r rying any­
thing like th e number of per sons that they ough t to be carrying, 
considering tli eir magnificent opportunit ies. Of course, there a re 
many advantages in the low fa res fo r long distances." 

"Did you get any figures as to working cost?" 
"Yes, the working cost is pretty high , considerably over 60 per 

cent of the r evenue. This is accounted fo r by the h igher wages 
that are paid, although in my opinion they are not higher than they 
ought to be, conside ring all the circumstances. Wages are about 
right there. As to cost of const ruct ion , I got some figures in New 
Yo rk, where they are extending th e conduit system. This system 
costs $90,000 per single m ile of t r ack, as against $35,000 for the 
overhea d. T hat is the so r t of proportion between th e two sys­
tems, say, £18,000 against £ 7,000. T he relative cost of working 
with the conduit is g reate r than with the overh ead, and th ere is 
no doubt it is more expensive in the winter time, because it is then 
much more troublesome. In Minneapolis and Cleveland they have 
splendid systems, also a good system in P hiladelphia, and a com­
plete condu it system in Vvash ington. T hat sys tem appeared to 
wo rk very well. In Boston and Montrea l they ha,· e also very com­
pl ete systems." 

RELATION OF SPEED TO ACCIDENTS 

"As to speed, do you think the American methods are dangerous 
or obj ectionable?" 

"No, I think the A merican speed, at least in the ou tlying di s­
t ricts, is goo d and safe, and I do not see any objection to it at a ll. 
O f course, the g rea t difficulty in some American cities is the abom­
inable state of the roads and st reet s. In very many cases the sides 
of the car riage ways, where h eavy traffic has to go, are so bad, the 
driver s are compelled to use the ra il track, and in that way the 
tramcars are very m uch h indered by the slow-mot ing traffic. As 
to our own speed in thi s coun try, judging from American experi ­
ence, I certainly think th at some of th e restrict ions, necessa ry per­
haps at one t ime, might now be relaxed considerably. With grow­
ing reliabili ty of our systems and increase in the ski ll and experi­
ence of our men, there is a r apidly fo rming opinion that our speed 
might be acce lerated. I h ave not the slightest objection to 
American speed as a whole. Modificatiom might usefully be made 

in Board of Trade regulations as tu width of r a il , special rnnes, 
and so forth ." 

''But what about accidents?" 
"I think that possibly the Americans are a little more reckless 

than we are, but their men are not less skilled than ours. They 
are prepared to take greater ri sks, that is al l. I believe th ey hav e 
a higher percentage of accidents proportionate to length of line 
and number of passengers car ried, and they certainly have a higher 
percentage of bogus claims for alleged accidents. There they have 
a large number of peopl e who are r eal ly professiona l accident 
makers, who live by their claims for accidents. These are assisted 
by a class of petti fogging at torneys, who do a th r iving bu siness, 
because a street railway company can never get justice from an 
Amer ican jury. Th e traffic is, of course, heavier, and the bad 
state of the roads contributes to the accidents quite as much as 
the tramways. In fact , the municipalities have to pay away each 
year large sums for acc idents on accoun t of bad streets. On the 
whole, I do not believe that the adoption of American speeds here 
would in the lea st increase th e percentage of acc idents." 

"Did you see any attempts to experiment with other methods 
of mechanical traction than electricity?" 

" No, not for public vehicles. They seemed to be convinced that 
electr ic t raction is the only practicable method of tramway trac­
tion, and further that for thi s there is 1,othing like the troll ey. 
T hey are quite indifferent to the advent of the motor-bus. and [ 
did not see any electric motor-bu s for ordinary purposes." 

AMERICAN AND BRITISH COMPARISONS 

"Speaking generally, do you think that A merican tramway ad­
minist rato rs have more tn lea rn from u , than we have to learn 
fro m them?" 

"W ell , ·you see, conditions there are ~o different that it is diffi­
cult to answer precisely a general quest ion like that. There is no 
doubt that in regard to maintenance of plant , cleanliness, and gen­
eral attrac t iveness, they have a very great dea l to learn from us . 
So fa r as methods of management go, there is nothing very much 
to find fau lt with. But I do not know that the discipline of the 
men is quite so good as it is h ere. The men in most American 
cities are more thorough ly organized, they are a bit more inde­
pen dent , and I believe on the whole have go t more power th an 
they ought to have. T he men there a re well treated. I spoke very 
st rongly to the Chicago people of our own staff in Glasgow, of their 
disc ipl ine and behavior. I explained how they were sati sfied with 
the conditions and se rvice, and believed it bes t to work under a 
municipality, whose service wa s a guarantee that they would be 
well looked af ter , and be fairly and even generously treated. But 
I do not know that there is anyth ing wrong with wages and hours 
in A mer ica. T hey get a big wage, and the fact that the condition 
of working men under a municipality in A merica would not be 
ve ry much , if anything, better than it is now under a company, re­
moves one rea ~on for the mun icipalizat ion of th e tramways tha t 
has had great weight in th is country, although I would like tn 
qual ify that remark in th is way. I impr~ssed upon my American' 
fr iends that wages under a municipality here are very little dif­
fe rent from the wages now given by a company. But there is a 
d iffe rence in thi s way. In Glasgow, when we took over the tram ­
ways, we pa id a better wage, but we did not pay that wage to the 
same men, it was paid to other men ; we got superior men. The 
tramway employee is now a bett er man all rou nd. In fact, the 
electrification of tramways has not only educated and brightened 
the riders, but has sensibly improved and elevated the tramway 
men. \Ve have all been brightened up by the advent of the clean 
and swift electric car. But I was carefu l to say that I did not 
believe wages paid by a municipality ought to be higher than th e' 
man can command. This clea rly is economically sound. " 

TENDENCY TOWA RD S l\I UN ICIPALISJII 

"Do you think a tendency toward , municipal methods will he 
likely to prevail in A merica?" 

"Of course, municipalization is accepted here now as a principle­
that the tramways should be in the hands of th e local au thor ity. 
and if the municipal conditions in America were the same I ~ee 
nothing to hinder the eventual adopt ion of a s imila-r view ovn 
there, if there were any just reasons why th ey shou ld do so. Th ere 
are no municipal systems there at present, but [ believe th e change 
will gradually take pl ace. Yes, the municipal idea there is regarded 
as rank socialism; they think immediately anything is municipa lized 
that their country is go ing to the dogs. This is with us an ex ­
ploded idea. But as knowledge increases and sounder princip les of 
communal effort obtain , I believe there will be a strong and a 
successful effort to municipalize A merican street railways, !mt at 
present they have a long way to go , and it wi ll take a long time 
to graft the new idea to the municipal stock, to r emove pr<',indir-<' 
and s11h,titnte new ideas." 
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"Can you suggest any methods by which this important educa­
tional process can be expedited?" 

"I can recommend them to study and examine English methods 
and E nglish public conditions. If they could eliminate their pres­
ent method of political influ ence, I do not see why they should not 
qu ickly make a considerable advance and improvement in munici­
pal matters. But the system by which c:very municipal offici al be­
comes a little center in himself of political influ ence sacrifices effi­
ciency to expediency. T hat is to say, 1t is the old idea of the 
spoils to the victors. If a man works to get a councillor in he ex­
pects to be paid fo r it. How can you expect sat isfactory munici­
palization under such conditions as those?" 

"Could you suggest any improvement in our own Parliamentary 
procedure for obtaining tramway powers in order to obviate the 
present great expense and delay?" 

"No, I do not know that I can recommend any step like that, 
e\'en for municipalities. I think there mu st be an arbitrator in 
these matter s. A ft er all , our own procedure is not so expensive as 
the American method, by which every person who h as any interest 
at all h as to be purchased. Practically th ere the facility for ob­
taining a concession or right does not exist. \Ve h ave a better, 
a freer and a purer method a ft er all. " 

"Did you notice any tendency or desire to adopt English 
methods?" 

"Although the Americans did not just frankly exp ress their 
opinion that this country was superior to them in many ways, 
especially municipally, I could plainly see there was among many 
of them a very great regard indeed for British in stitutions." 

IMPROVEMENTS IN EQUIPMENT 

"vVith regard to equipment, were th ere any noticeable features?" 
"They are paying great attention now to their ca rs and striving 

to get the most perfect style of car. They are di scarding the old 
practice of h aving winter and summer ca rs, and are adopting a 
very large combinat ion car, open at the sides, which will answer 
for both seasons, notwith standing the g rea t variations in tempera­
ture. T here is no doubt they are advancing very fast in that di­
rection, and they are making a great number of very useful im­
provements in connection with their plant. T he price of ca rs is 
much higher there than h ere, the cars being heavier, th ere is more 
material in them, and they have to be made su itable for fast 
traffic and long-d istance jou rneys. I do not think there is any 
better workmanship. I do not think their style of car would be 
more adaptable for this country than our own. But they are pay­
ing g reat attention to devices for preventing accidents, through 
being subj ect to so many bogus claims, as I have already ex­
plained. T h ey h ave perfect freedom as to these improvements, the 
principle being that each improvement mu st stand or fall on its 
own merits. They try many things for improving their plant, and 
there is no Board of T rade to step in the way, though in some 
States the tramways are under supervision. That system works 

.well and fac ilitates th e adoption of improvements for the service, 
track or plant. T he control boards and the companies appear to 
work together well, and while I would not advocate absolute free 
trade in traction, yet I shou ld like to see a practical body of men 
cont ro lling our industry, so that if they saw an improvement they 
would at once let it be tried. T h e railroad companies are en­
t irely distinct; they regard the tramways as keen competitors, and 
are buying up interurban lines. I do not think the railroads in 
any sense regard th e tramways as feeders of their systems, but I 
think they see that the traffic within a given radiu s of the center of 
a city is not theirs, and so they have to give in to tramways and 
cater more for the long-distance passenger." 

"Have you any idea of the cost of wear and tear?" 
"Yes, I should say it is slightly higher than ours for plant and 

equipment, but the road-bed is not so expensive. Their construc­
tion approximates to ours, and they are now using a good deal 
of T-rail, with a chip off the granite, to form the groove instead 
of the groove rail. Their rail also approximates to ours, roo lb. to 
the yard. The T-rail has proved advantageous, for the whole 
weight is on the head of the rail. 

"I saw many more things in connection with the street railways 
of America that were very interesting and instructive, but I have 
not time at present to go into these." 

"What about the financial side of the question?" 
"Well, I should not care to say much in this connection. I am 

afraid the street railways of America have not been financed on our 
prudent, conservative lines. I believe, however, that the street rail­
way men now see that they must alter their policy in this respect." 

"Have you anything further that you would care to say?" 
"I have a great deal that I could say, but I think I have 

given you quite sufficient, more perhaps than your readers will 
find of interest," said Mr. Dalrymple, and the interview ter­
minated. 

LONDON LETTER 

(From Our Own Correspondent.) 
T he third International Tramway Exhibition was duly inaugu­

rated on July 3, at the Agricultural Hall, Islington, London, by the 
Earl of D erby, who declared the exhibition open at the formal 
luncheon given on the occasion. The ceremony was well attended 
by those gentlem en who have come to be closely associated with 
the tram,vay enterpri se of thi s country. After tracing the history 
of tramway development , Earl Derby macle a special point of the 
growth, he would like to see lhe carri age of merchandise by tram­
ways, and thought that a goo'8 deal of development might be done 
along th at line. Robert Millar, general manager of the Caledonian 
Railway, proposed th e toast of "The Irnht stry of Transport," and 
said that whil e railway managers could not look complacently at 
their reduced receipts owing to tramway competition, yet they · 
recognized that electric traction had come to stay, and that the 
problem of railway managers was how to utilize electric power for 
the benefit of the railways either by direct application or as a 
feeder for their traffic. H. Alexander, of Glasgow, proposed 
"The Tramway Associations," and was ably seconded by the Hon. 
Arthur Stanley, M. P., who is president of the Tramways and 
Light Railways Asociation. Mr. Stanley made an eloquent appeal 
fo r the amalgamation of the various tramway associations. 
Speeches were afterward s made by Alfred Baker, of Birmingham; 
Fred Smith, of Liverpool; Sir Guilford Molesworth and C. R. 
Bellamy, of Liverpool, who proposed the health of the chairman of 
the occasion, J as. W. Courtenay, who, in replying, stated that he 
would like to induce the Colonies to come over occasionally for a 
conference on transport problems in connection with a gigantic ex­
hibition of apparatus facilitating transportation. 

A commencement h as now been m ade with th e new electrified 
trains of the Metropolitan & District Railway Company, and also 
of the Metropolitan R ailway Company in the old underground 
railway tunnels. For some time past both companies have been 
running electric trains on portions of their lines outside the tunnel, 
but on the first of thi s month a number of electric trains were put 
in service by the District Company from Ealing to Whitechapel, 
which go through most of the tunnel on the south side of the fa­
mous Inner Circle, and a number of electric trains were also put in 
service by the Metropolitan Company from Aldgate to South Ken­
sington. The Inner Circle, however, is not equipped, owing to slight 
differences in the collector attachment of the trains of the two 
compan ies, which do not fit each other's lines. Thi,s, difficulty will 
soon be overcome, however, and it should not be long now before 
practically all the underground trains are electrically operated. 
Meantime the District Company is operating its Ealing-White­
chapel trains every fifteen minutes, and rhe Metropolitan Company 
is operating its trains about on the same schedule, so that one 
can judge of the improvement. As, however, many steam trains 
are still in operation, the whole benefit to be derived is not ap­
parent, the tunnels being still full of smoke and sulphurous fumes. 
The quicker acceleration of the electric trains, moreover, for the 
present is all lost, as it simply means waiting longer at the plat­
fo rms for signal to go ahead, the steam train taking much longer 
to get out of th e way. Enough hws been seen, however, to show 
what an immense improvement the new service will be when it gets 
fa irly into swing. The electri,c trains consists of seven cars, three 
being motor cars and four trailers. All the cars are connecting 
ca1,; from end to end, with a passage in the middle, and passengers 
enter at the ends and go out by doors in the middle of the car, 
which are opened by the attendant from the end of the car by 
compressed air. There is no second cla ss in these trains, but each 
train has a "special" car which is reserved for fir st class passen­
gers. 

The tenth annual convention of the Incorporated Municipal 
Electrical Association was held in Edinburgh and Glasgow, with 
a furth er trip to Aberdeen for those who had time from June 27 
to July 1. The meeting was convened on Tu esday at the North 
British Station Hotel, Edinb~;rgh, where the Lord Provost, Sir 
Robert Cranston, welcomed the association in the name of the 
citizens of Edinburgh. F. A. Newington then read his presiden­
tial address, after which th e two following papers were presented 
and discussed: (1) "Load Factor,-its Effect Upon an Electricity 
Station," by Councillor Sinclair, chairman of the electricity com­
mittee, Swan stJ:,a, and (2) "Street Lighting," by E. E. Hoadley, 
chief electrical engineer, Maidstone. In the afternoon brakes were 
placed at the di sposal of the members and visitors for the pur­
pose of visiting the various electricity stations, while in the evening 
a reception was tendered at the City Chambers by the Lord Pro­
vost, Magistrate and Council of Clyde, Hawthornden and Roslin, 
all of which were well patronized. The association dinner was 
held in the evening and proved to be a most successful and en­
joyable function. The annual general business meeting of the as-
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sociation was held on Friday, at which J . E. Edgecombe was 
elected president for the en sning yea r. In the afternoon those 
who des ired left for Aberdeen, wh ere on Saturday forenoon visits 
were made to the Electricity Works, under th e guidance of J. A. 
Bell, the city electrical engineer. Luncheon by the Aberdeen Cor­
poration was served at the Town Hall, after which the visitors left 
for Ballater and Balmoral, completing in this way one of the most 
successful and enjoyable meefin gs which th e association has ever 
held. In closing, it might be said that one of th e most interesting 
and certainly most enjoyable features of the convention, was the 
visit paid by the delegates to the new works of Bruce Peebles & 
Company at East Pilton. Here the most cordial Scotch hospitality 
was extended, a r egimental band and Scotch pipers alternately vieing 
with each other to add to the gay scene on one of the lawns hard 
by a marquee containing much that was r efr eshing after the more 
set ions work of inspecting the works. On \Vednesday a special 
train conveyed the delegates and fri ends to Glasgow, where the 
Lord Provost of Glasgow, Sir John Ure Primrose, Bart., wel­
comed the association at the hall of the Institute of Engineers and 
Shipbuilders in Scotland. The following papers were then read 
and discussed: "Notes on Costs and Tariffs for Electric Supply," 
by Hamilton Kilgour, chief electrical engineer, Cheltenham, and 
"The Supply of Electricity in Industrial Areas, from a Mnnicipal 
Point of View," by Councillor Hodgson, deputy chairman electri­
city committee, Salford. 

In Glasgow's usual lavish manner, a most sumptuous luncheon 
was provided for the delegates by the Glasgow Corporation at 
the City Chambers, after which visits were made to the electricity 
stations in the city and suburbs. On Thursday the meeting was 
again held in Edinburgh, when the following papers were read and 
discussed: "Extensions to Outlying Areas," by A. B. Mountain, 
chief electrical engineer, Huddersfield, and "Free Wiring and Sup­
ply on the Prepayment System," by A. R. Sillar, chief electrical 
engineer, Colchester. In the afternoon the visitor.s devoted them­
selves to the many points of interest in and around Edinburgh, 
while special arrangements had been made for trips to the Forth 
Bridge and the Falls. 

The fourth annual conference of the Municipal Tramways As­
sociation was held in the Agricultural Hall, London, on July 4 to 
6, the selection of the place being due to the fact that the tram­
ways exhibition, referred to elsewhere in thi s is.sue, was being 
held in this hall during the first fortnight in July. A. Baker, gen­
eral manager of the Birmingham Corporation Tramways, pre­
sided and delivered an interesting address, after which the follow­
ing paper was read and discussed: "Charges for Supply from 
Combined Lighting and Traction Stations," by J. H. Rider, chief 
electrical engineer, L ondon County Council Tramway.s. 

It was evident from the paper and the di scussion that Mr. 
Rider was strongly in favor of a combined station wherever th e 
lighting and the tramways were in the same hands. On the follow­
ing day the two following papers were presented and di scussed: 
"Rules and Regulations for Tramway Employees," by H . E. 
Blain, manager, We st Ham Corporation Tramways. "Motor 
Omnibuses vs. Electric Tramcars," by W . A. Ltmtley, manager, 
Wolverhampton Corporation Tramways. 

In the evening there was a r ecep tion and conversaz ione. The 
next day was devoted entirely to pleasu re, the delegates leav­
ing Paddington Station for Reading at II o'clock. Here they were 
r eceived by the Mayor and enterta in ed to luncheon at the Town 
Hall. At 2 p. m. th ey embarked on a steam launch (kindly pro­
vided by Mr. Bull , chairman of the Reading Tramways committee) 
at Caversham Lock for a trip down th e Thames to witness the 
boat races at Henley, where a most enj oyable afternoon was spent. 
At the business m ee ting on the following day , J . B. Hamilton, gen­
eral manager of the Leeds Corporation Tramways, was elected 
president for the ensuing year. Before concluding th ese notes it 
might be mentioned that an effort was made to m ake an amalga­
mation of the Municipal Tramways Assoc iation with the two other 
existing tramway associations, but as these are more or less asso­
ciations in the interest of company management, th e municipal 
managers took the narrow view than an amalgamation would be 
detrimental to their interests. 

By forty votes the Hou se o f Commons has passed the second 
reading of the Administrative County of London and District 
Electric Power Company Bill, a measure which confers upon its 
promoters powers to supply electricity to users of machinery in 
and around London; the powers asked being under conditions 
which are far more favorable than any granted to other electricity 
providers in the same area, municipal or private. For once the 
County Council in its opposition to this bill speaks for the whole 
of London, for the City and Borough Corporations are also 
strongly opposed to it. The bill has been referred to a special 
committee for full consideration. 

The House of Commons Committee and counsel for the County 

Council and the City Corporation have effected a satisfactory com­
promise in regard to the scheme of tramways over W estminister 
Bridge, a long the Embankment and across Blackfriar s Bridge. 
The committee decided last month that the bill could only proceed 
if an undertaking were given that Blackfriar s Bridge should be 
widened, and this the Corporation has now agreed to do. 

The Mayor and Corporation of Bournemouth ha-ve formally 
taken posse~sion of the tramways running from th e borough b0tm­
dary to Poole ra ilway station, which they have, by arrangement with 
the borough of Poole and th e urban district of Branksome, di s­
tricts traversed, acquired from the Poole & District E lectric Trac­
tion Company. Starting from th e generating station in Southcote 
Road, Bournemouth, in four gaily decorated cars, the Mayor and 
his colleagues journeyed n ght through to the Poole terminu s, a 
distance of about seven miles, picking up th e Branksome U rban 
District Council at the County Gates. On the return, th e party 
alighted at the east gates of Poole Park, where th ey were enter­
tained by th e Mayor of P oole at a garden party arranged to cele­
brate the occas ion. 

The acquisition by the E lectric R ail w;iy & Tramway Carriage 
\Vorks, Ltd., of Preston , of the Castle Car works (late G. F . 
Milnes & Company, Ltd.). of Hadley, Salop, and the British E lec­
tric Car ·works, of Old Trafford, h as now been completed. T he 
share capital of the first-named company has been increased from 
£ 150,000 in ordinary shares, to £300,000, by the creation of 150,-

000 £ l six per cent cumulative preferre-:i sh ares, and th e name 
changed to the United E lectric Car Company; the present £ 5 
ordinary shares to be split into sc rip of £ l each . Th e debentures 
(£ 50,000 in 5 per cent stock) r emain as th ey were. 

It may be recalled that the Castl e Car and the British E lectric 
Car vVorks were active competitor.s of the Preston Company, but 
r ecently went into liquidation. Th eir works were offered for sale, 
and were purchased by a syndicate which has now sold them to 
the United Electric Car Company fo r £ 85,000. 

In order to provide this sum, and £ 13,000 for additional work­
ing capital, the directors are now making an issue of 100,000 of 
the above-mentioned preferred shares, of which 75,000 are offered 
to existing share and debenture holder s at par. 

A committee o f the House of Commons, presided oYer by Mr. 
Ashton, has passed the bill to authorize the construction of a new 
electric railway from Gracechurch Street to Hackney, in tube, and 
th ence by \Valth amstow to Waltham Crms in the open. 

At the invitation of the chairman and directors of Raworth's 
Traction Patents, Ltd., a number of gentlemen this month jour­
neyed down from London in a special saloon carriage to Birming­
ham to witness th e practical working of the Raworth automatic 
regenerat ive system. which has been app lied to forty-one cats of 
the City of Birmingham Tramways Company, Ltd. , and which, for 
the past few month s h ave been in dail y operation between the Mid­
land Railway Station, Birmingham. and the .suburb of Yardley, a 
distance of fo ur miles . In the line are many gradients, the most 
severe being l in 16, and th ere are t en right-angle curves on th e 
round trip, which takes 63 minutes, including all stops. Since the 
i1iauguration of the r egenerative control, the cur rent consumption 
has ave rage <l .97 Board of T rade unit s per car-mile, and as th e 
system implies a perfect control. no new braj{e blocks have been 
fitted since th e cars sta rted. Two cars were placed at the di s­
posal of the visitors, one equipped with the usual Raworth con­
troller, and th e other with a new controller which has just been 
des igned by Mr. Raworth 's son, and which, from th e outs ide looks 
prec isely like any oth er tramway controll r: r, and is operated in th e 
same way as other cont roller s. Th e old Raworth cont roller was 
operated with two lever s with a "fore and aft " motion , but it 
h as been thought advisable to constrnct a ll new controller s with 
a rotating motion to the handle, now so familiar to all tramway 
enginee rs. The trip to Yardley was quite successfu l, and the visi­
tor s were much intere sted in the operation, wattmetcr s h aving been 
at tach ed so that th e regenerative action could be observed. At 
Yardley a visit was made to th e power house, which presents an 
entirely novel and interesting appearance. It is the firs t tramway 
power hou se in thi.s country to be equipped with Diesel engines, 
and it naturally excited great interest among the visitors. There 
are four of these engines of 150- B. H. P. each, coupled to gen­
erators by the Brush E lectrical Engineering Company. An oppor­
tunity was also afforded at Yardley to inspect the Brush radial 
truck, with which the cars are equipped, and which are the inven­
tion of Mr. Connaty. Without going into furth er details at pres­
ent, though we hope to present a detailed article late r , it might be 
:said that everything connected with the trip passed off with the 
utmost smoothness, the regenerative system braking the cars in 
the hills or for stops among the traffic with the utmost ease without 
touching the hand-brake. After the completion of the trip, lunch 
was served at the Midland Hotel, and speeches were made by Mr. 
Raworth and Mr. Lycett, manager of the Tramway Company. 
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PARIS LETTER 
[From Our R egular Corresp ondent. ] 

\ ,V ork on the Mont Blanc R ailway, fu ll details of which h ave been 
published in your columns, has now been commenced. T h e rai l­
way wi ll not be completed until r9 rr, when a four hours' journey 
in electric ca r from Chamonix wi ll take the tourist w ithin a 
four hours' walk of th e summit. 

The movement towards single-phase methods of t r action has 
had its echo in F rance. Both th e \ Vest inghouse Company, at its 
H avre works, and the French T homson-H ouston Company have 
passed the experimental stage in thi s r espect , and th e lat ter com­
pany has made an installation on a shor t st retch of line belong ing 
to the Tramway Sud, of P ari s, and connecting two ex ist ing 500-
volt li nes of thi s company. The seri es compensated motor is em­
ployed, opera ted on the L atour system. T he tension employed is 
300 volts, and is transfo rmed from 500 volts by a transfo rmer car­
ri ed under the car. The r eason of the low voltage is found in the 
fact that ex isfing r egulations will not allow a h igh er alternating 
current vo ltage than thi s to be used on tramway circui ts in the 
neighborhood. The motors have an output of 37 hp at 500 volt s, 
25 cycles. The length o f line is about a mi le, and of course has 
been equ ipped only to t est th e feasibi lity of the- sys tem. 

T he V\T estingh ouse Company is bui lding at it s Havre works 
the single-phase eqnipment s desti1ied fo r the Rome-Civita-Castel­
lana line, and j us t r ecently has obtained th e contract fo r the equip­
ment of a line from Bergamo to V alle Brembana. T his is an 
interu rban tramway of 30 km length , and the t ro lley line will be 
fed a t 6000 volts. Five 30-ton locomoti yes , each equipped with 
4 55-hp motor s, and train-control system wi ll be used. T he gen­
erating station will include 3 unit s of 500 kw. 

A mixed system of alternating and continuous current fo r rail­
ways h as been arr anged by way of exper iment by the A . E. G. 
Ber lin on th e line between N iedersch i:i neweidc an d K i:i pen ick. T h e 
section is 6 km in leng th, and is, as a ru le, worked by continuous 
currents at 500 volts. P art of the line, 2.2 km long , h as been in­
su lat ed from the r emainder, and th e overhead conductor is fed 
from a transformer sta tion with alternating current . T h e pressure 
is 440 to 640 volts at 25 to 40 periods. T he section can be coni1ected 
temporari ly to the continuous current line. T he experimental ca r 
has two Winter-Eichberg motor s, controll ed by a sligh tly modified 
d. c. controll er. 

The Orl eans R ailway wi ll shortly pla:e in service another lot 
of locomotives and motor ca r s to run on th e line from Paris­
J uvisky. 

THE ELECTRIC BOND & SHARE COMP ANY 
T he purpose of th e E lect ric Bond & Sh are Company, whose or ­

ganization caused considerable specul ation as to th e scope of it s 
operations, is fu lly set fo r th in an announcement made by H ar vey 
Fi sk & Sons, o f New York. The company is organized under the 
laws of the State of New York, with power to purchase bonds, 
stock or other fo rms of securit ies resulting from electr ical de­
velopments, such as electric street r ailways and electric light and 
power plant s. The corporation h as issued $2,000,000 of preferred 
stock and $2,000.000 of common stock. It begins business with thi s 
capita l stock full y paid up , and with a surplu s estimated by it s 
officers, aft er careful appraisal by a special committee appointed 
fo r th e purpose, to be o f the valu e of $-1-40,000. A ll o f the com­
mon stock is owned by the General E lect ric Company. 

T he preferred stock h as a 5 per cent cumulati ve preference as 
to dividends, is also preferred in any di str ibution of asset s, and is 
furt her protected by a provision in the ce rtifica te of incorporation 
that no dividends sh all be paid upon the common stock unless 
there shall r emain , a ft er payment of such d ividends, a surplu s equal 
to at least rs per cent of th e par value of th e th en outstanding pre­
fe rred stock. The preferred stock can never be increased to such 
an amount as to exceed the amount of the then outstanding com­
mon stock, and may be ret ired upon any dividend date, upon ninety 
days' notice, at r ro per cent of par. 

The corporation is forb idden by its certificate of incorporation to 
mortgage, pledge or in any way hypoth ecate any of it s assets 
without the assent of three-fou rths of the preferred stock. I t is also 
forb idden by A rticle VII. of its by-laws ( which article cannot be 
amended except by a nine-tenths vote of all stock then outstanding) 
to buy or contract to buy any securities unless the corporation a t 
the time of making such contracts has cash in bank sufficient to 
pay for such securit ies or has made provision by which it will 
have cash to pay for the sam e at the time the same may be de­
livered. It is the intent ion of the company to keep out of debt, 
an d these restrictions are designed to carry out this intention and 
thus preserve the present position of the preferred stock as the 
senior security of the company. 

DISCRIMINATION IN RAILROAD RA TES 

One of the important questions now before the Indiana Rail road 
Commission is a charge of discrimination in passenger r ates that 
the steam companies ar e m aking along th eir lines paralleled by the 
electric interurban ra ilways. T h e electric r ailway managers 
charge that in order to meet the local interurban competition, 
many of the ra il roads paralleled by the elect ric lines have made 
special r ates, some of which are consider ably under the regular 
three-cent-a-mile charge. One case com plained of shows the 
grounds fo r the complaint. T he Big F our Railroad, in order to 
meet the t r action competition between Indianapolis and L afayette, 
has m ade a special rate between the two cities, so that r es idents 
of Lafayette can come by the steam roads as ch eaply as by electric 
rai lway. T he two roads are not parallel all the way to Indianapolis, 
however, the steam road coming to Lebanon, thern;e to Indianapolis, 
and the traction going fi r st to F rank fo rt, thence to Lebanon, and 
thence to Indianapolis. Hence there is no competition. The re­
sult is that, although the steam road g rants a very cheap rate 
from Lafayette to Indianapolis, it charges the regular rate to In­
dianapolis from points between Lafayette and Lebanon. A s a 
matter of fact , r esidents between these two cities buy a ticket to 
L ebanon, where the roads · are aga in parallel, at the r egular three­
cent r ate, get o ff at L ebanon and buy a r educed tick et from that 
city to Indianapolis. T hi s causes them considerable trouble, of 
conrse, and they are complaining of unjust di scrimination. Situ­
at ions similar to this ar e to be fo und all over the State. For in­
stance, from Muncie, A nderson, E lwood, Kokomo, Shelbyville, 
Rushville and other cit ies the steam roads h ave made a rate under 
three cents a mile, while people not so fo rtunate as to enjoy the 
results o f this competition fo r local bus iness are still paying the 
old r ate. T he r eduction of fa re by the steam com panies to meet the 
competi tion of the interu rbans has also raised the question of a 
sweeping passenger rate reduction to 2 cents a mile. 

----♦----CAR CON SO LIDA TION EFFECTED-NINETEEN COMPANIES 
INCLUDED 

The consolidation of st reet car building companies and allied 
concerns, about which rumors h ave been revived periodically fo r 
several year s, is again under consideration. T h e financial manage­
ment of the proposed consolidation is in the hands of Kean, Van 
Cortlandt & Company, of N ew York, who, last Saturday, made pub­
lic the following plan : Nineteen companies wi ll be taken over and 
capitalized under a new company at $43,000,000. T h e name of the 
new company h as not been selected, bu t p resent indications seem 
to point to G. M artin Brill , pres ident of the J. G. Brill Company, 
of P hiladelphia, as president of the n ew com pany. Mr. Brill is 
recognized as one of the foremost car builders in this country, and 
if he will accept h e seems the logical president of the new corpora­
ti on. T he prelimina ry negotiations for the purchase of the di fferent 
properti es were conducted mainly by W. T. Van Brunt, pres i­
dent of the St. J oseph & Grand I sland Railway, p resident of 
the Furnaceville I ron Company and associate of E. H. Harri­
man. The companies to be taken over are: J . G. Brill Com ­
pany, J ohn Stephenson Company, Laclede Car Company, St. Louis 
l\1alleahle Cast ing Company, American Car Company, G. C. Kuhl ­
man Company, Cincinnati Car Company, St. Louis Car Company, 
\ Vason Manufacturing Company, Osgood, Bradley & Sons, J ohn J . 
Cummings Car Com pany, J ewett Car Company, J . M. J ones' Sons, 
agents ; L aconia Car Company, McGuire-Cummings Manufactur­
ing Company, P eckham Manu facturing Com pany, N iles Car Manu­
facturing Company, J ournal Bearing Company, Easy Access Door 
Company. 

The circular issued by K ean, Van Cortland & Company descrip­
ti ve of the plan does not state the t erm s at which the companies 
are to be taken over. The capital of $43,000,000 will consist of 
$15,500.000 6 per cen t cumulative preferred stock and $27,500,000 
common stock. A $r3,ooo,ooo issue of fi r st mortgage and collateral 

,trust sinking fu nd S per cent, thir ty-yea r bonds is proposed, $rr, -
ooo,ooo to be issued upon the fo rmation of the company and $2,-
000,000 to be reserved fo r future r equirements. 

T he annual ave rage of net earnings of the constituent companies 
is put at $1 ,263,391, and the estimated earnings of the fir st year of 
the consolidated comp any will amount to $2,400,000, the promoters 
say. 

The company will be organized and the properties transferred to 
it under the supervision of the attorneys, Davis, Stone & Auer­
bach and Guthrie, Cravath & Henderson. It is estimated that the 
consolidated company will acquire quick assets of $6,400,000, con­
sisting of cash, raw materials, cars and accounts receivable, also 
many valuable patents and patent rights, by the control of which 
considerable patent litigation will be avoided. 
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THE CANADIAN WHITE COMPANY 

A n announcement has just been made as to the purpose of the 
Canadian White Company, fo r which letter s patent were issued in 
Canada the latter part of May. T he company is incorporated to 
carry on a general contracting and enginee ring business, on similar 
lines to J. G. White & Company, of New Yotk; J. G. White & 
Company, Ltd., London, E ng., and the ·waring-White Building 
Company, London, E ng. T h e company will undertake civil, 
mechanical, electrical. hydraulic and building work It will be 
fully equipped to handle large construction contracts for steam and 
electric r ailways, and will be prepared to design, build, equip and 
?Perate electric lighting plants and power installations, gas works, 
water supply, sewage systems, pier s, docks, harbor works, office 
buildings, apartment houses, hote ls, etc. The company will not 
engage in manufacture. The contract ing and engineering depart­
ments of J. G. White & Company, of New York, will at all times be 
at the services of the Canadian Company, which wi11 further have 
the benefit of the experience of J. G. White & Company, Ltd., Lon­
don, Eng., and the Waring-White Buildmg Company, L ondon, 
Eng. The Canadian White Company, Ltd. , wi ll have upon its 
board and as stockholders, r epresentati ve business men well known 
throughout Canada. The general manager will be a prominent 
civil eng ineer with large experience in r ailway construction, etc., 
who has held executive positions. ·H. P. Douglas, forme rly vice­
president and general manager of the Canadian Otis E levator 
Company, Ltd., will be treasurer of the company. The superinten­
dent of building construction will be H. C. Hitch, who h as been fo r 
several years connect ed with the Thompson-Starrett Company, of 
New York, as superintendent. The company intends to make a 
feature of building construction and is now prepared to contract 
for the better class of building work; such as office buildings, apart­
ment houses, hotels, industrial plants, warehouses, etc. 

THE ST. LOUIS, ST. CHARLES & WESTERN SOLD 

The St. Louis, St. Charles & W estern Railway, running from 
Wellston to St. Charles, was sold at tru skes sale July 24, to a syn­
dicate of St. Louis capitalists, headed by Festus J. W ade and 
Thomas W. Crouch, for $495,000. It is reported in financial cir­
cles that the syndicate will turn over the line to the United Rail ­
ways Company. The men in the deal would not confirm this, nor 
would they deny it. Another report was that th e Suburban syst em 
had bought the line, but this also lacked confirmat ion. Mr. Wade 
bid the road in. H e had for a competitor Capt. Robert McCulloch, 
general manager of the U nited Railwa~. The price was rurt up 
from $300,000. Capt. McCulloch said he was acting for the United 
Railways, but he did not know whether or not Illr. ·w ade was. The 
old owners of the road also took a hand in the bidding. The prop­
erty was sold under mortgage foreclosure by the Commonwealth 
T rust Company as tru stee for the bond holders of a $600,000 bond 
issue, which was financed through the old Colonial Trust Company 
three year s ago. The transfer includes all the property, the fran ­
chise and privileges to operate over certain tracks of the United 
Railways and the St. Charles bridge. The receiver fo r the road was 
appo inted by the United States Circuit Court on the application of 
the Illinois State Trust Company, of Chicago, wh ich holds part of 
the bond issue. About three months ago the court ordered the re­
ceivership terminated as soon as the receiver completed his ac ­
counting to the court. Cross-claims against th e rece iver by former 
officers of the company were then fi led, and the matter is still in 
court. J. B. C. Lucas is the president of the orig inal company. 

THE CAMBRIDGE SUBWAY 

The Boston Elevated Railway Company's dec ision not to ac­
cept the Cambridge Subway Act passed by the last legislature un­
less it is amended to provide for a two-track subway, instead of 
a four-track layout, marks an interesting stage of rapid transi t 
development between the Hub and its adj oining suburb across the 
Charles. The Cambridge situation is unique on account of its 
illust rating how a conservative and well-educated community can 
completely change its opinions after it has legally committed itse lf 
to a definite course of action, and a tt empt to r etrace the path long 
since traversed. 

Rapid transit between Boston and Cambridge is a r ecognized 
necessity. Under the most favorable conditions of traffic, from 20 
to 25 minutes are r equired by surface ca rs to cover the route from 
Harvard Square to Park Street subway station in the heart of 
Boston, the distance being roughly 3 miles. An elevated or sub-

way line between Scollay Square, Boston, and Harvard Square or 
it s immediate vicinity in Cambridge, should easily cut the running 
time to 8 minutes. The company is anx ious to provide the best 
possible service, and the citizens of Cambridge are practically 
united in the desire to enj oy the best facilities which can be placed 
at their disposal. The only difference of opinion is in the matter 
of ways and means. 

By the law of 1897 the Boston Elevated Railway Company was 
committed to the building of an elevated line from Boston to Cam­
bridge, with the full consent and desire of the public in the latter 
city. The company proceeded to build its trunk line route in 
Boston between Dudley Street and Su11ivan Square, expecting to 
add the Cambridge line to the system in dt)e season after the com­
pletion of th e new West Boston Bridge. Gradually the desirability 
of a subway was realized by the people of Cambridge, and after a 
long seri es of conferences and discussions, estimates and surveys 
the Act of 1905 was passed, rescinding the Act of r8g7, sub­
ject to the company's acceptance. T he terms of this act were ap­
parently advantageous to the company in the matter of rental, and 
to the city th rough the giving up of the elevated structure plan 
with its perpetual franchi se. Singularly enough, however, the act 
required th e building of a fo ur-track subway-a piece of work that 
neither the present nor immediate "future demands or Cambridge 
rapid transit seem s to warrant. The company feel s that such a 
subway cannot earn the interest and pay dividends on the invest­
ment; detailed estimates by its engineer, Geo. A. Kimball, W. B. 
Parsons, Geo. S. Rice, H. A. Carson, and City E ngineer Hastings, 
of Cambridge, all indicate that the cost of construct ion would be 
at least $7,000,000, or $2,000,000 in excess of the preliminary figures. 
The road maintains that its expenses have been increasing faster 
than they should in the past five years, in proportion to gross earn­
ings; that large fixed charges upon extensions are to be expected in 
th -: next three year s, and that proper service for the public, fai r 
treatment of employees, and r easonable r eturns to sh areholders 
should not be j eopardized by the assumption of additional bur­
dens not necessary for the safety and convenience of the whole 
service. The company stands ready to build an elevated line as 
provided in the Act of 1897, or to build a two-track subway, ac­
cording to the desires of the people of Cambridge. 

While the outcome is uncertain at this writing, it would seem 
that th e wisest cour se for th e people of Cambridge is to yield grace­
fully to the reasonable proposition of the company, which is 
necess itated by their own vacillating decisions, and to give up the 
fouT-track plan, which the ripened experience of transportation ex­
perts declares to be unfeas ible. T he company's attitude throughout 
the affair has been marked by openness and a desire to meet the 
wishes of the community in all reasonable ways . 

SOUTHWEST MISSOURI IMPROVEMENTS 

T he principal stockholders of the Southeast Missouri Electric 
Rai lway Company have organized a subsidiary company under the 
tit le of the W ebb City Northern Electric Railroad Company, which 
will build a branch line fo r the parent company from \Vebb City 
to Oronogo, Purcell and A lba, ten miles in all. T he contract for 
the trestles an d bridges fo r thi s line has r ecently been awarded 
the Reinforced Concrete Const ruction Company, of St. Louis, Mo. 
T here will be 2250 ft. of this class of work, including two bridges, 
one over Center Creek and one over Spring River, and a viaduct 
over the Frisco Railroad tracks at Oronogo, Mo. Th e contrac ts 
fo r grading, track laying, etc., will be a warded during the present 
month, and it is expected to h ave this line in operation by J an. 1, 
1906. 

The Southwest Missouri Company also wi11 begin extensive im­
provements to its main line during the present summer. Two new 
water-tube boilers, 400 hp each, will be added to th e main power 
plant in Webb City. A 400-kw rotary will be placed in the \Vebb 
City sub-stat ion, and the 250-kw rotary now there will be re­
moved to a new sub-station, to be located at Lakes ide Park. In 
addit ion to this a 250-kw rotary will be located on the line of 
the \ Vebb City Northern E lectric Railroad. A double-track viaduct 
will be constrncted over the railroad tracks between \ V ebb City 
and Carterville, which will be about 2000 ft. long. About ten miles 
of double track will be constrncted, and the old track relieved of 
curves at various points. An additional car house will be erected, 
and a series of general improvements inaugurated. The company 
is now bui lding its own car bodies, six of which have recently 
been turned out of the shops. These cars are constructed with 
steel beam beds, and are equipped with four GE 70 motors and 
multiple system of control, and are handsomely finished. During 
the coming yea r the company expects to bui ld in its own shop n ine 
add itional cars of the same type, to be used on the Webb City 
Northern branch and on the Southwest system. 
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A CLUB OF RAILWAY CAR INSPECTORS 

A number of car inspector s of the Ch icago City, Brooklyn 
Heights, Boston E levated and oth er railway companies, who are a t 
present stationed at the works of the J. G. Brill Company, at Phila­
delphia, have organized themselves in to a club, which is called 
"The Knockers' Club." At a r ecent meeting of the club Myron 
Rounds, of Boston, was elected pres ident and was presented with 
a small gavel to a~sist him in the exer cise of the duties of his 
offi ce, and to continue knocking at ever y oppor tunity. 

It happened, recently, that the managers of a number of com­
panies for whom cars are being built, vi sited th e works to look over 
their car s on the same day. A number of ca r s, each representing 
a lot or dered, were placed together on tracks near the office build­
ing. A fter the managers had looked the cars over, the inspectors 
of course, all being present , and there was a general di scussion on 
the comparative merits of the cars, one of the inspectors, an 
officer of "The K nockers' Club," slipped unnoticed into his car, 
and then, as if by magic, before th e astonished and amused gaze 
of all the spectator s, there floated from a very conspicuous part 
of the car a large bow of blue ribbon. 

INTERURBAN ASSESSMENTS IN IOWA 

Th e Executive Council of the State of Iowa completed the 
assessment of the interurban electric ra ilways of the State of 
Iowa last week. T h e various interurban r ailways were assessed 
at the same rates as they were fo r the year 190--1-, except the Cedar 
R ap ids & Marion City R ailway. The r ate of assessment of thi s 
road was increased $269 per mile. T his company also reported a 
net increase in mileage of 2. 15 miles, so the total increase o f th e 
assessment of thi s company amounted to $ u ,845. Two n ew com­
panies, the Cedar R apids & Iowa City Railway and the Iowa & 
Illinois Railway, were added to the li st , with assessed values of 
$55,260 and $65,920, so the increase in th e assessed va lues over 
th e preceding year amounted to $133,025. T h e members of the 
council a r e r equired by law to base the a s8essment on gross ea rn ­
ings as largely as possible, and as the two new companies were 
only in operation for a short period of the year 1904, they are not 
assessed at anywh ere n ear their actual value. The following table 
g ives the names of the companies, mileage, net -assessment per 
mile, tota l assessment, and the total actual value as determined by 
the council, which is fou r times th e assessed value: 

Net Assessm ent Total Actual 
Names of Companies MileagL P er Mile A ssessment V alue 

Boone Suburban . ... ............... 4. 70 $1,000 $4,700 $18 ,800 
Cedar R apids & Marion Ci ty .... 14.21 4,000 56,840 227,360 
Interurban R ailway ............ .. 28.87 3,500 101,045 404,180 
Mason City & Cl ear L ake Trac-

tion .......... ............... .. H .62 900 13,158 52,632 
Tama & Toledo Electr ic ....... .. 2.75 1,818 4,999 19,996 
\Vaterloo & Cedar. Falls & North-

ern ............................ *54. 73 2,500 136,825 547,300 
Cedar R apids & Iowa City ....... 27. 63 2,000 55,260 221,040 
Iowa & Illinois ....... .. .... ...... 32.96 2,000 65,920 263,630 

Totals ....................... 180.47 $438,747 $1,754,988 

* This company also leased 20 miles of track from Great \Vestern. 

ELECTRIC TRAINS IN REGULAR SERVICE ON THE 
LONG ISLAND RAILROAD 

The electric train service on the Long I sland R ailroad, from 
Flatbush Avenue, Brooklyn, to R ockaway Beach , was put into 
regular operation vVednesday, July 26. Twelve round trips we re 
made, and a total of nearly five thousand passengers carried. The 
fi r st train left Rockaway Park at 7 :55 a. m. , arriving at Flatbush 
Avenue, a distance of sixteen miles, thirty-five minutes later, after 
making thirteen stops. This is ibout five minutes less than the 
running time under the steam sch edule. As soon, however, as 
the work now in progress of removing the r emaining grade cross­
ings is completed, it will be possible to reduce the time of the trip 
still further. Three trains, of seven cars each, were in use the 
fi r st day, each train making four round trips. T his is to be the 
r egular week day schedule, but on Sunday, two additional trips in 
each direction will be made. The old schedule provided only ten 
t r ains each way. Under the new arrangement the last train in the 
evening leaves Rockaway Park at IO :30 o'clock. The next section 
of the 'road to be operated by electricity will be the line from Wood­
haven Junction to Jamaica and Springfield. This, it is expected 
will be ready about Aug. I. ' 

HARTFORD & WORCESTER PLANS COMPLETED 

·within 30 days construction work will be started on the air line 
electric route between \ Vorcester , Mass ., and Hartford, Conn., by 
J ames F. Shaw & Company, of Boston, controlling the Boston & 
\Vorcester Street Railway. At East Brimfield, Mass., a direct 
branch line will be run to Springfield. T he original survey will 
be fo llowed in general, the di stance being about 60 miles, or 23 
miles shorter than the steam railroad !in •~ between vVoreester and 
Hart ford. T he cost of the line is estimated at $3,000,000, and the 
fa re will probably be 85 cents, against $1.75 via the steam road, 
while the running time will be 3 hours, :-igainst the steam road' s 2. 

The through r ate from Boston to Hartford will probably be $1.30, 
wi th S hours running time, aga inst $2.75 and 3 hours by steam. It 
is expected that the Worcester Consolidated Street Railway Com­
pany will take the cars of the Shaw interests between L ake Quin­
sigamond, W orcester, and the town of Spencer, Mass., where the 
private right of way of the Hartford air line begins. It is ex­
pected that operation will begin in the spring of 1907. 

•• 
B. R. T. SUMMER EXCURSIONS 

The Brooklyn R apid Transit E mployees' A ssociation is holding 
du ring August it s fo urth annual series of Rockaway Beach excur­
sion s via elevated railroad lines, at Schillings pavillion. Excursions 
are run in thn;e series-A. B. C. Series A. ar e· on Aug. I, II and 
22, for employees from Crosstown, Maspeth, Ridgewood and Hal­
sey Street depots. Series B. are on Aug. 4, 15 and 25, for employees 
from Fifty-Eighth Street, Twenty-Third Street and Ninth Avenue 
depots, Southern division elevated, East New York depot, Eastern 
Division elevated. Seri es C. are on Aug. 8, 18 and 29, for em­
ployees from F latbush , Bergen Street, Canarsie depots, Brooklyn 
Briclge division. E mployees from offices, power houses, line, track 
and building departments, shops, etc., may select any date desired. 
Tickets, ( including transportation and dinner ) are 60 cents. A 
special r ate of 30 cents is made for children ( under 12 years of 
age ). In addition to this a special rate also is made to the ex­
cursionists for a number of attractions at the beach. There will 
be prize bowling fo r the Rockaway cup. 

IMPROVEMENTS IN NEW ORLEANS 

' Extensive improvements h ave been decided upon by the re-
organized company forme rly known as the New Orleans Rail­
\Nays Company, now known, and hereafter to be known, as the 
New Orleans Railway & Light Company. The new board of di­
rectors is as fo llows: E lwin C. Foster, \Vi lliam Adler, J. J. Gan­
non, A. B. vVheeler, Hugh McC!oskey, A. Brittan, W. R. Stauffer, 
S. P. Walmsley, T . H. McCarthy, W . E. Stauffer, A. M. Young, 
Geo. A. H ero, Harry Baldwin, J r., J os. H. DeGrange. Contracts 
fo r improvements involving the expendiL1re of $1,600,000 awarded 
lJy the old company was approved and r ;:i.tified by the new board. 
T he new track to the J ockey Club grounds has been completed and 
r eady for operation. T h e line on Camp Street from Canal Street 
to Calliope is to be relaid, and the tracks repaved with Belgian 
block. A neutral ground is to be establ ished on Tulane Avenue 
from R ampart to Galvez Street s, and the tracks of the Railway & 
L ight Company will be rearranged to conform to th is change. 

THE TRACTION EQUIPMENT COMPANY 

The Traction Equipment Company, of Brooklyn, has added a 
number of specialties to those which it has h eretofore handled, 
and is now manufacturing quite an extensive line of electric railway 
supplies. It is prepared to supply the trade with ventilated spiral 
car starting r esistance, the Weber electric illuminated signs, the 
Hammond sander, Flood's car holder and emergency brake, Flood's 
brake ratchet, the Wheeling automatic fender, the D. &. W. side­
bar controller and automatic safety lock, and motor and j ournal 
bearings and car brasses. The Hammon d sander is a new machine 
having a spir al conveyor whieh fo rces the sand out whether wet 
or dry. The Wheeling automatic fender is another device han­
dled by th e company that has thoroughly _pro':ed its worth. ~t 
is said to have made an ex cellent ,r ecord m Pittsburg, where 1t 
has been on t rial fo r some time. 
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STEAM ROAD TAKING OVER IOWA ELECTRICS 

The statement which appeared in the columns of the STREET 
RAILWAY JOURNAL a few weeks ago , that the Mason City & Fort 
Dodge Railway, a part of the Great 'vVestern system, h ad increased 
its capital stock from $20,000,000 to $3 4,000,000 fo r the purpose of 
acquiring the properties of several internrban railways in Iowa, is 
substantiated by the fact that the Great Wes tern has already ab­
sorbed the 'vVaterloo, Cedar Falls & Northern Railway Company 
and the Mason City & Clear Lake Traction Company, and that both 
of these lines h ave been made a part of the Great Western system. 
It now develops that the consolidation of these two interurban 
lines, r eported in the J OURNAL of May 26, 1905, was simply the 
fir st step in the programme, and as soon as thi s was accomplished 
the remainder of the programme was carrie d out easily. In ac­
quiring control of the Waterloo, Cedar Fall s & Northern inter­
urban line, th e Great We,ij:ern has secured the largest interurban 
road in the State, and if th e company carries out the original plans 
of constructing a connecting link between the two roads it has ac­
quired, it will have one of the largest interurban lines west of 
Chicago. The combined properties will then h ave a mileage of 
about qo miles. The acquisition of these roads by the Great 
Western, and th e attitude of the Rock I sland in bettering the se r­
vice on it s branch lines where poss ibl e interurban competition is 
threatened, show that the steam lines of the State are alarmed 
ove r the invasions of the interurban companies. Wherever an 
interurban line and a steam line parallel each other in Iowa, the 
interurban get s more than 90 per cent .) f the local traffic, and a 
large· per cent of the traffic originating outside of it s territory. 

BOYCOTT AGAINST JIM CROW CARS 
Reports from T ennessee indicate that ~ sympathetic movement 

has been started by the negroes of the State to defe~t the Jim Crow 
law, which provides for the separat ion of negroes from white per­
sons riding on st reet cars. Boycotts have been declared in Nash­
v ille and Chattanooga th at · are proving to lie a source of con­
siderable annoyance to the companies operating in those cities. 
and in Knoxville a boycott has been declared which has resulted 
in di sorderly conduct. No negroes are riding on the Lonsdale cars 

' in Knoxville, few are riding on th e Highland Avenue cars, and it 
is seldom that a negro is seen on a Euclid Avenue car. None of the 
colored citizens of the northwestern part of the city. near Knox­
ville College, are said to be interested in the movement. It is 
chiefly iron mould ers and other laborers. A few evenings ago there 
was a fraca s on a car in Knoxville, in ,vhich the sheriff and his 
deputies took a hand. A car in which several negroes were riding 
was set upon by a mob, and the colored occupants were maltreated 
and compelled to leave the ca r. One negro was arrested and fined 
as a result of this disturbance, but hi s companions escaped. 

••• 
PERSONAL !V.IENTION 

MR. WILLIAM B. PALMER, general claim agent of the United 
Railways Company, of St. Louis, resigned on July 18. No sue­
cessor will be appointed at present. The claim department is now 
under the direet supervi sion of Capt. Robert McCulloch, th e general 
manager of the company. 

MR. G. A. BERRY has been appointed assistant to the principal 
assis tant engineer of the electric zone of the New York Central & 
Hudson River Railroad, with h eadquarter5 at Grand Central Sta­
tion. M r. C. P. Marsh has been appoin ted bridge engineer, suc­
ceeding Mr. Berry. 

MR. THOMAS E. M ITTEN, who has been fir st vice-pres ident 
of the Chicago City Railway Company for several months pas t , and 
its acting head, was elected president of the company at a meet­
ing of th e board of director s held July 2-1-. Mr . L awrence A. Young 
was elected first vice-pres ident at the same meeting. 

MR. GEO. R. FOLDS, ass istant to Vice- Pres ident and General 
Manager Calderwood, of the Brooklyn R apid Transit Company, 
has r es igned from the company to become genera l manage r of the 
South Chicago City Railway, and the H :.unmond, Whiting & E as t 
Chicago Railroad, and will assume his new duties on Sept. I next. 

MR. ROBERT CRAWFORD, an assoc iate of Mr. James Dal­
rymple in the management o f the Glasgow Municipal T ramways, 
who was prevented by sickness from coming to thi s country with 
Mr. Dalrymple, is expected to arrive here soon, to study street 
railway and social conditions. Mr. Crawfo rd, it is understood, will 
be the guest of Mayor J ohnson while in Cleveland, and wi ll be 
entertained in Chieago by Mayor Dunne. 

MR. H. R. 'p ARRI SH, for ten years confidential secretary to Mr. 
T . N. Vail and American representati ve of La Cap ital T ramways 
Company, of Buenos-Aires, Argentina, and the Rosario E lectric 

Lighting Company, died in P hiladelphia, July 28, of rheumatism of 
the heart. Mr. Parrish forme rly was with the Electric Storage 
Battery Company, of Philade lphia. H e is su rvived by a widow and 
one child. Mr. Parr ish was only 44 years old. 

MR. E. M. VAN FRANK, superintendent of the Kentucky 
street division of the United Railroads, of San F rancisco, on July 
17 was presented with a handsome gold watch , suitably engraved, 
by the employees of his division, in token of the esteem in which 
he is held by a ll who served under him. The occasion was th e tak­
ing up by Mr. V an Frank of hi s new duties as superintendent of the 
traffic bureau, a depar tment newly inaugmoted by the U nited Rail­
roads, a promotion to wh ich all feel him justly enti tled. 

MR. F R A NK J. S PRAGUE'S admirable series of articles in 
the "Century" on "The Electric Railway,'' is closed in the A ugus t 
issue of th at publication. Like the fir st part, this is fu ll of per­
sonal r eminiscence of a most inte resting character and is pro­
fu sely illu strated. The article, as a whole, constitutes a most val­
uable permanent addition to the history of the art, a record all 
the better because it is contemporaneous. Mr. Sprague closes with 
a gl ance at the future, and says : "Th ere is not a rail road in the 
country which cannot be operat ed elect rically if we are concerned 
only with the phys ical poss ibility of ach ievement." T h e financial 
factor is chiefly the determining one, r elated to relative density of 
traffic, load factor and line working potent ial. 

MR. HINSDILL PARSONS has resigned as pres ident of and a 
director in the Schenectady R ailway, of Schenectady, N . Y. , and 
with hi s wife has sa iled for a short tour of E urope. Mr. Parsons 
has made his home in Schenectady since 189-1-, at which time he 
accepted his fir st office with th e General E lectric Company, that of 
resident attorney to look after the company's local legal interests. 
H e was advanced from time to time, until, in 1901 , h e became the 
general counsel of the General Electric Company, and a t the same 
time was honored with the fourth vice-presid ency of the company, 
a position which he still holds. At that time al so began his con­
nection with the Schenectady Railway Company. Previous to his 
connection with the General Electric Company Mr. Parsons was a 
patent attorney, employed by th e 'vVood Mowing & Reaping Ma­
chine Company, of H oosick F all s. H e is a graduate of Trinity 
College and the A lbany Law School. H e was born at Hoosick 
Falls, forty years ago, where he res ided until he took up his resi­
dence in Sch enectady. Mr. Parsons will in the future devote all of 
his time to the interests of the General El ectric Company. 

MR. W . M. PROBA SCO has r es igned as assistant to the presi­
dent of the McGraw Publishing Company to accept the office of 
vice-president o f the Search Light Publishing Company, an or­
ganization which promises to o<;: cupy an important fie ld in the 
journalistic and publishing, business of this country. The company 
owns a file of about 2 ,500,000 clippings, articles and pictures on all 
subjects , compiled from newspaper s, magaz ines , engineering jour­
nals, books and reports of sc ientific soc iet ies, and has a carefully 
organized forc e by which this info rmation is class ified and kept up 
to date for the use of publishers and oth ers who require prompt 
and up-to-date information on any subj ect . In addition the com­
pany publishes a weekly paper, called "The Search Light," which is 
a record of th e most important events of th e previous week, and 
which covers some six ty separate depar tments. As a nueleus for 
this paper th e company purchased "The Great Round World" and 
"The W eek's Progress," publications somewhat on the line of its 
own, but has improved on th eir plans, and especia lly in the com­
pl eteness with which the info rmation is compiled and indexed 
The company al so h andles the publish ing and advertising accounts 
of important railroads, manufac turer s and engineering firm s, 
among them those of the Pennsylvania Rai lroad, the Long I sland 
R ailroad, the Power & Mining Machinery Company, and the Morse 
Chain Company. The fourth department of its business i.s the pub­
lica tion of book s. Among those in h and is one on Cuba, whil e an­
other perpetuates th e exhibit s of the 'vVestinghouse Companies at 
the r ecent In te rnational Ra ilway Congress. Mr. P robasco is well 
known in electrical circles, and h is many frie nds will w ish him 
success in th is new departure. H e was formerly assistant general 
manager of the Westinghouse Compani_es publish ing, advert is ing 
and exhibition interests, and in th is capacity was the designer and 
organizer of the 'vVestinghou ,e exhibits at the St. Louis Expos i­
tion, which received the grand prize as an exhibit. H e was also 
compiler and editor o f the album recently issued for the Inter­
borough R api d T ransi t Company by the McGra w P ubli shing Com­
pany. A s.sociated with M r . Probasco in the Search L ight Pub­
li shing Company are Mr. E. G. Handy, who with his broth er had 
charge of the Bureau of Publ icity and Promotion o f the Chicago 
W orld's Fa ir, and has since been a prominent newspaper man and 
publisher; and Mr. W. G. J ordan, who was for s ix years editor of 
"Current L iterature," was la ter managing editor of the "Ladies ' 
!T ome J ourn al," and subsequently editor in chief of the "Saturday 
Evening Pos t ," o f P h iladelphia. 
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TABLE OF OPERA TING ST A TISTICS 
Notice.-These statistics will be carefully revised from month to m onth, upon information received from the companie & direct, or from official sources. 

T he table sh ould be u sed in connection with our Financial Supplement" American Street Railway Invest ments, " which conta ins the annual operating 
r eports to t h e ends of the various fina ncial y ears. Simila r statistics in regard t o roads not report m g are solicited by the editors. * Including taxes. 
t Deficit. i Decrease due to st rike. 

COMPANY Period 

A K R ON, 0, 1 m. , June '05 
N orthern Ohio Tr. & 1 " " '04 

Light Co ____ ---·--- · -- g :: :: :g~ 

AURORA, ILL. l m., May '05 
Elgin, Aurora & South- 1 " :: ;g~ 

em Tr. Co __ ______ __ ___ _ g:: " ,
04 

1 m., Ju ne '05 
BINGHAMTON, N. Y, 1 " " '04 

B inghamton Ry, Co .. . }r: :: :g~ 

BOSTON, MASS, !3 m., J une '05 
Massachusetts Elec. 13 " " '04 

J')U , , '05 Cos. __ __ ___________ ____ _ 112'' " '04 

I 
CHICAGO, ILL, 1 m., May '05 

Aur ora, El~n & Chi- 1 " " '04 
cago Ry. o _____ ____ _ i :: '.', ;g~ 

1 m., June '05 
Chicago & Mllwauke e 1 " " '04 

Elec. R , R, Co ____ ____ 6 '' " ' 05 
6 " " '04 

CLEVELAND, O. 1 m., June '05 
Clevelan d, Painesville 1 " :: ;gi 

85,163 45,841 39,322 23,017 
80,5041 4:3,274 37.230 2-3,1 67 

425,478 236,918 188,561 137,602 
397,086 228,261 168,824 135,702 

39.660 21,492 18,167 9,226 
38. 101 23,171 14,\!3( 9,451 

413,975 236,701 177,:.m 101,998 
416,156 252,760 163,396 101,225 

26,226 11,961 14,265 
24,665 11,374 13,291 

261,124 136 l:i62 124,262 
241,789 rno:88, 110,90'.! 

84,491 
77,872 

1,690,522 1,085,582 604,940 397,657 
1,612,H91 1,084,246 528,645 366,0:34 
4,420,753 a.2~5,778 l,194,9.,5

1

1,165,270 
4,219,200 3,331,425 887,775 1,065,398 

52,071 28,474 23,597 _ -----
41,778 25,0:33 lfi,745 - -----

131,411 79,001 52,410 _ -----
94,746 64,62,5 30,120 __ - ---

53,218 22,266 30,952 
40,838 15,136 25,702 

211,973 104,017 107,%7 
163,250 72,r,t,, 9IJ,663 

16,305 
14.064 
50,960 
33,1 23 

39,771 
33,030 

207,283 
162,611 
29,685 

t 177,623 

4,007 
2,489 

COMPANY Period 

., 
"'El <I 0 .g g 
'-''"' 
.; El 
"0 
0~ 

- - -------- ---- --- - -- --- --- ---

l m., May '05 
LONDON, ONT. 1 " " '04 

London St. Ry. Co. ____ 5 " " 'U5 
5 u u '04 

15,730 
14,454 
68,250 
59,256 

MILWAUKEE, WIS. 1 m., Ju ne '05 280,856 
Milwaukee El. Ry. & 1 " " '04 265,906 

Lt. Co. ________________ 6 .. " '05 1,551,692 
6 " " '04 1,538,674 

1 m., June '05 
lllllwaukee L t., Ht. & 1 " " '04 

Tr. Co ----------·------ 6 u " '05 
6 u u ' 04 

55,164 
41 21'2 

256:825 
195,786 

I 

11,274 
9 9201 

54:966 
49,689 

133,318 
128,433 
782,435 
801,3831 

22,525 
18,854 

122,366 
106,882 

4,456 
4,534 

13,284 
9,567 

2,137 
2,162 

10,371 

2,32tl 
2,372 
2,913 

147,538 79,041 68,497 
137,474 75,236 62,2.38 
769,256 450,749 318,508 
737,291 443,505 293,786 

32,638 21,568 
22 428 17 ·~25 

134:459 111:909 
88,904 94,:302 

11,070 
5,204 

16,549 
t 5,398 

1 m. , May '05 389,425 172,504 21 6,921 97,208 119,71:. 
llllNNEAP OLI S, M I NN. 1 " •• '04 363,646 170,772 192,873 90,279 102,594 

Twin City R. T . Co ____ 5 " " '05 1,778,942 861,674 917 268 486,508 430,760 
5 " " '04 1,689,121 812,237 876:885 448,04\J 428,836 

1 m. , J une '05 
MONTREAL, QUE. 1 " " '04 

M o n treal St. Ry. Co ___ 9 •• " '05 

O AKLAND, CAL : ~. ,::J 
San Fra n('isco, Oakla1ul 1 ·• " '04 

& San Jose R y _____ ___ _ 5 " " '05 
5 u u '04 

PEEKSKILL, N. Y. 1 m., May '05 
Peek skill Lighting & 1 " :: '04 

R .R. Co _____ ____ ___ _____ 11" '05 

248,200 137,594 110,607 29,514 81,093 
232,610 131,589 101,022 26,295 74,727 

l ,923,992 1,258,520 665,471 199,168 466,303 
1,761,9171 ,149,93(\ 611,981 175,371 436,610 

45,556, 
33,418 

216,223 
15\ 973 

20,051 1 25,505 
14,389 19,029 
87,705 128,519 
70,867 85,106 

13,425 
8,648 

65,863 
39,003 

12,080 
10,381 
62,656 
46,102 

& Eastern, R. R. Co_ g :: .. ,
04 

23,941 *13,20(\ 
22,3li4 *ta, IJ 45 
99,416 *63 147 
94,760 *60:465 

10,741 
(J,319 

36,270 
34,296 ,, 11" " '04 

9,580 * 5 642 
7 911 * 5:245 

106:262
1 

* 61 ,949 
99,672 * 60,281 

3,938 
2,665 

44,313 
39,391 

1 m., June '05 
Cleveland & Southwest- 1 " " ' 04 

ern Traction Co _______ G" " '05 
G " u '04 

1 m., J une '05 
Lake. Shore Electric. __ 1 " " '04 

- G O H '05 
6 " " ' 04 

48,/"i58 
44,1 32 

237,g76 
204,753 

26,930 
24,604 

14~,8921 
144,475 

21 ,628 
19,528 
88,483 
60,278 

67,969 37,443 30.526 
59,596 36,224 23,372 

3:?6,629 198 ,132 128,497 
271,00"~ 218,690 52,312 

1 m., June '05 461,5:?2 *:!66,530 
DETROIT, MICH. 1 " '' '04 411 ,347 *240,737 

194,992 
170,li lO 
911,954 
739,804 

Detroit United Ry ___ _ 6
6 

:: :: '05 2,345,977 * 1434023 
'04 2,085,3Hl *1:345515 

1 m. , Ju ne '05 
DULUTH, MINN. 1" " '04 

Duluth St. Ry. Co _____ g :: :: :gi 

FINDLA Y , O. 
Toledo, Bowllng Green 1 m., June '05 

& Southern Tr. Co ___ 1 " " '04 

FORT WORTH, T EX. 1 m., June '05 
N orthern Texas Trac- 1 " " 04 

tion Co __________ ___ ___ 6" " '05 
6 " "· '04 

HANCOCK, MICH. 1 m., May '05 
Houghton County St. 1 " " '04 

Ry. Co-·-···---------- g:: :: :g~ 

1 m. , May '05 
HOUSTON, TEX. 1 " " '04 

Houston Elect r ic Co . 10" " '05 
10"" "' '04 

55,456 28,?.76 
53,-377 26,258 

304,742 167,465 
292,745 l 68,953 

27,0811 
27,1191 

137,277 
123,7921 

24,885 13,731 11 ,154 
2:3,545 12,512 11,033 

57,849 30.042 27,807 
47,214 26,029 21,184 

302,581 169,715 132,866 
258,936 147,974 110,961 

i 10,993 11,693 
16,441 11,531 

167,861 160,309 
188,518 13/l, 672 

t 699 
4,909 
7,552 

57,846 

43,686 27,228
1 

16,408 
35,137 23,6851 11,453 

-366,373 234,344 132,029 
327,376 227,559 99,818 

20,804 
20,404 

12'3,425 

9 722 
2,968 
6,072 

122,3911 

93,364 

t70,079 I 

101,628 
80,535 

358,0dO 
206,360 

90,075 
553,924 
533,444 

16,826 
16,5171 

100,579 
98,878 

10,255 
10,602 
36,698 
24,914 

I 

------ 1 ------

11 .576 
10,029 
65,347 
60,547 

16,230 
11,156 
67,519 
50,414 

3,627 t 4,326 
3,455 1,4r,5 

41 ,452 t 33,900 
36,8581 20,988 

8,907 
7,941 

84,615 
76,862 

7,501 
3,513 

47,414 
22,956 

1 m., J un e '05 139,565 
P H ILADELPHIA, PA. 1 " " '04 126,934 

A merican Rys. Uo ____ 12" " '05 1,471,991 
12" " '04 1 406,965 

l m., J une '05 
ROCH E STE R , N . Y . '" .. '04 

R ochester R y . Co _____ i .. ,. ;g~ 
150,220 76,700 73,520 27,757 4/i,76::1 
129,!JOO 66,338 6:3,562 26,541 37,021 
822,879 '448,250 374,629 164,105 21ll,524 
710,502 404,650 305,852 158,118 147,734 

SANFRANCI SCO,CAL. l m., May '05 599,407 
Un ited Railroad s of 1 " " '04 574,970 

San Fran cisco, _______ 5 " " '05 2,830,982 
5 u "' '04 2,687,936 

1 m., May '05 
SAVANNAH, GA, 1 " " '04 

Savannah Electric Co. 12" " '05 
12h •• ' 04 

50,569 27,936 22,633 10,554 12,079 
45,it-l l 25,895 19,586 10,878 8,708 

562,:.m 322,923 239,374 126,923 112,451 
530,608 305,502 225,105 123,130 101,975 

1 m., May '05 208,608 132,7'75 75 834 24,955 50,879 
SEATTLE, WASH. 1 " •• ' 04 197,848 133,593 64,256 23,486 40,770 

Seattle Elec t ric Co ___ _ 12" " '05 2,378,040 1,632,848 745,192 . 301,416 443 776 
12" " '04 2,213,89S 1,548,917 664,981 273,068 391:913 

1 m., May '05 
TAMPA, FLA. 1" " '04 

Tampa Elec. Co----- - 5 " " '05 
5 ~, "' '04 

'J;'ERRE HAUTE, IND. Im., May '05 
Terre Haute 'l'r. & Lt. 1 " " '04 

Co .. ... .................. .. .............. 12u "' '05 
12" " '04 

1 m., J une '05 
TOLEDO, 0, 1 " " '04 

Tol edo Rys, & Lt, Co._ 6 " " '05 
6 u u '04 

YOUNGSTOWN, 0, 1 m., May '05 
Y oungstown-Sharon 1 " " '04 

Ry. & Lt, Co .....•••. g :: ;; ::::

1 

34,953 
32,573 

163,921 
144,557 

20,697 
19,877 
99,067 
85,290 

14,256 
12,696 
64,854 
59,267 

1,885 
2,112 
9,494 

10,464 

51,749 36,143 15,606 10,854 
46,637 31,221 15,410 10,2r,o 

588,558 379,145 209,413 118,654 
517,124 346,158 170,966 102,338 

12,371 
10,1>84 
55,360 
48,803 

4,752 
5,161 

95,760 
68,628 

163,226 * 80,846 82,380 41,771 40,609 
148,635 * 76,941 71,694 41,642 30,052 
895,793 * 463,736 432,057 253,815 178,242 
825,858 * 456,964 368,894 250,349 118,545 

44,407 * 23,689 
38,693 * 2:?, 881 

213,954 * 119,176 
186,925 * 115,123 

I 

20,718 
15,812 
94,778 
71,802 




