
Street R_ailway Journal 
VOL XXI. NEW YORK, SA TU RDA Y, MAY 2, 1903 No. 18 

Pt1BLISHED EvERY SATURDAY BY TH& ~ --~~ to its growing importance are arising every day with the ex-

McGRAW PUBLISHING COMPANY ' tension of the interurban field of operation. 
'( ' -

M --0- t ~ The Saratorra meeting will have several excellent papers, AIN FFICE: ~ "(.. I:> 

NEW YORK, ENGINEERING Bu1wrnJ , rr4 LIBERT; JTREET. ~ and t_he disc~1ssions of th~sc topics will ~oubtless ?rove valuable 

Chicago: Monadnock Block. 
BRANCH OFFICES: , d iand mterestmo· but the mfluence of this gathenng should not \ I • , t,, 

Philadelphia: 929 Chestnut Street. 
Cleveland: Cuyahoga Building. 

~"--.. '>:. _ ✓«9(2 measurable by these contributions alone.' important :hough 
.,~- 1 ,,_. ~ t ey may be, but the practical results growmg out of this con-

London: Hastings House, Norfolk ·street!1Strand. • . Tl t 
i -,C ~ ent10n should be of much greater moment. 1e mas er 

~ , ,( · . d d' b Cable Address, "Stryjourn, New York,"-Lieber's Code us • 111echa111c s now have an opportunity to meet an 1scuss su -

TERMS OF SUBSCRIPTION 
In the United States, Canada and Mexico ...................• . ,$4.00 per annum 

Single copies, first issue of each month, 25 cents; other issues, 10 cents. 

{ 

$6.00 
To all Countries outside of the United States, Canada and Mexico.,,, ~-gf, 

Fr. 31 
Single copies, first issue of each month, 40 cents; other issues, 15 cents. 

Subscriptions payable in advance, by check or money order. Remittances 
for foreign subscriptions may be made through our European office. 

Entered as second-class matter at the New York Post Office. 
Copyright, 1902, McGraw Publishing Co. 

BDITORIAL NOTICE! 

Street railway news, and ail information regarding cha11gcs of officers, 11ew 
equipments, exte11sions, fina11cial changes and new enterprises will be ereatly 
appreciated for use in these colum11s. 

All matter intended for publication must be received at our office not later 
than Tuesday mort1it1g of each week, in order to secure insertion it1 the 
current issue. 

Address all communications to 

Master Mechanics' Meeting 

THE STREET RAILWAY JOURNAL, 
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The newly-formed association of railway master mech:mics 

and electricians 1s now assured a successful meeting at Sara­

toga in conjunction with the parent organization, and, judging 

from the enthusiasm displayed by those who have been actively 

engaged in the preliminary work, the movement to give in­

creased prominence to the mechanical department of electric 

railway organization is recognized by the management of the 

properties that have been approached as an important step 

that should be commended and encouraged. 

lTp to the present time the master mechanics and the elec­

tricians of street railway properties have remained in the back­

ground, and it is quite probable that these conditions would 

continue indefinitely had it not been for the development of 

suburban service, and then the building of interurban lines, for 

which standards had to be adopted entirely different from those 

which have been fo llowed heretofore. More than mere modifi­

cation of old methods was needed to meet the new conditions ; 

indeed, the departure in some instances was as radical as any 

mad e in the transformation from horse cars to trolley, and it 

was in the solu tion of problems thus presented that the me­

chanical <lepartmcnt proved its importance in electric .ra ilroad­
ing to-day. 

The new organi zation wi ll have a tendency to develop still 
further capacity and invention i11 this l,r ;111cli uf !li e serv ice, 

and it will give opportunities f11r th1Jse eng·agcd i11 thi s work 

(() meet and di scuss methods and devices cn1pl oyed 011 their 

respective systems. In tim e the new assoc iation should wield 

great influence in elec tric rai lroading, as condition s favorabl e 

jects in which they are interested and to gain valuable infor­

mation from those engaged in similar work on other roads, ancl 

the results should be of great benefit to the industry generally 

as well as the individual members and the properties they rep­

resent. There are great probabilities in this organization, and 

it remains wholly with the master mechanics themselves to 

determine whether they shall take advantage of these oppor-

tunities. 

Some Problems in Hygiene 
T he recent experiments of the air in the London "Tuppenny 

Tubes'' sets one a-thinking on the various questions of ventila­

tion that arise in rapid transit systems. It is inevitable that 

when heavy traffic is crowded into an underground space the 

ventilation should leave much to be desired, but the London 

results make one somewhat anxious about the results in this 

Metropolis, where the traffic conditions are on the whole much 

more severe than in London, and the underground run per 

passenger wi ll be longer. To be sure we shall not here deal 
with a deep tunnel of the London variety, while on the other 

hand the piston effect of the trains in the close-fitting tubes will 

be absent, and ventilation here must be purely artificial. In 
the London experiments it was found that the station elevators 

presented the worst conditions, while in the tunnel itself the 

air gradually righted itself to a considerable extent during the 

night. It is tolerably obvious that the tunnel space can be kept 

in fairly good condition by a proper sys tem of fans. 

\Ve do not remember that the conditions in the Boston Sub­

way have been investigated with any care, but the general 

impression made on patrons is that the air is kept in pretty good 
condition. In this instance th e cars, both surface and elevate<l, 

make the major part of thei r runs in th e open air, so that they 

can be taken care of by ordinary methods of ventilation. 
\Vhen, however, the cars are most or all of the time in the 

tunnel itself it is far from an easy matter to keep the air in the 

cars in even tolerably good condition, and ways and means for 

doing thi s arc well worth consideration. Closed and heated 

cars cannot be crowded for several hours at a time without 

getting into a state of nastin ess that is not pleasant to contem­
plate, to say nothing of the danger to health involved. 

\Ve have no desire to emul ate a certain olcl lady of our ac­

quaintance who always spread newspapers over the seat in any 
public conveyance before sitting down, but a census of microbe!'\ 

in the air of even a closed surface car, toward the close of the 

rush hours, would not he a cheerful suhjcc! uf stuJy. Tt would 
sl'em as though, from ;1 hygienic sta11dpui11 t, it \\"1luld he de · 

sirahle to introduce a systematic plan fo r ventilation uf the cars 
, ,n any underground line. The or<l inary process ()f opening the 

roof vcn1ilators or even 1hc windows cannot he continuously 
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applied without violent protest on the part of the passengers. 

\Voulditnotbepossible to "blowoff" the cars on an underground 
line at frequent intervals through the day, while at the termini , 
so as to change the a ir thoroughly and quickly? Estimating the 

cubical contents of a car at about 2500 cu. ft., it wou ld be en­
tirely possible to run, say, a four-car tra in under an exhaust 
hood, with its doors opposite air flu es of equal area, and to blow 
it out in say two minutes if such. haste were necessary. Cer­
tainly a very modes t blowing outfit would enable the fou l air to 
be cleared out and rep laced by fresh air several t imes a day, 
and the effect wou ld be most striki ng. It is quite impossible to 

air-out cars by natural draft without taking considerable time 
for it , but under fo rced draft the work can be very quickly 
done. An edict of the Board of Health aga inst spitting in street 

cars produced a most salutary effect, but it certainly is at 1east 
as bad to have the air befouled as the floor, and there is no 
remedy available but venti lation and plenty of it. Bad air wi ll 

not leave merely upon a polite invitation-it must be shown 
the door and ki cked out. Vie hope the lesson of the London 
underground will not be wasted here. 

Reformers Who Sell Short 
The result of the inves tigation which is now bei ng conducted 

in the New York courts to dete rmine whether Mr. Amory is a 
''notorious person" has been an interesting one in more par­

ticular~ than one, as those who have followed the summary of 

the investigation in this paper will have discovered. It has 

already been shown that well-known bear operators in \Vall 

Street were closely connected with the alleged investigation 
into the finances of the Metropolitan Street Rai lway Company, 

and that considerable sums of money were made by selling the 

stock short as a result of tips furnished as to the time at which 
the alleged di sclosures would be made public. The publication 

nf the correspondence between those making the attack and 
those who were profiting by it has intensified the feeling in 

leading financi al circles against tactics of this kind, and has 

solidified the sentiment which has always been favorab le to the 
Metropolitan Street Rai lway Company. It has often been said 
that modern business is built up almost entirely on credit, so 

th at any unjust attack on the credit of any company or indi­

Yid ual has as direct an injury to person or corporation attacked 
~rs has the destruction of any other kind of property. This is 

particularly true in \ Vall Street matters, owing to the fact that 
d .e investors a re proverbially timid and are often will ing to 

s:1crifice their stock in a company at the fi rst rumor of sus­

picion aga inst its stabi lity or good fa ith.. Fortunately, the 

~tanding of the Metropolitan Street Railway Company and its 
tackers is so high that the fin al announcement of the alleged 
Jiscrepancy in its accounts caused practically no change in the 
quotations of its stock. A nother reason was undoubtedly the 

0ffer promptly made by the management, upon publication of 
the charges, to open all of its books to the district attorney, 
with whom the charges had been fi led, in order to allow him 

to make a thorough examination of the accounts of the com­
pany. Vlhile this might be perfectly practi cal with the Metro­

politan Company and, perhaps, j ustifiable, we think that com­
panies should have a means of defense against attacks of th is 

kind other than that of being obliged to disclose all their detai ls 
of operation to the public. Such an obligation wi ll often give 

competitors information which they have no right to obtain. 
and in many cases would work a direct injury. The exhaustive 
report made by three independent public accountants of the 
accounts of the company and publi shed in this issue is a com­

plete refutation of the charges brought against the company. 

The Power of Railroad Commissioners 
A n interesting decision and one very significant of the ten­

dency to grant enlarged powers to State governing boards, such 
as railroad commissioners, has recently been rendered by the 
Supreme Cou rt of Connecticut. T he cond itions under which 

the case was brought to the court we re bri efly as fo llows :' 

T he street railway companies in Connecticut are obliged by 

law to do a certain amount of paving in the streets through 
which thei r t racks run. T he Hartford Street Railway Com­

pany, acting under this law, applied to the city authorities for 
permission to r eplace certain asphalt pavement in the city of 

Hartfo rd with creo-resinate wood paving. As the city 
authori t ies refused to grant this permission the railway com­
pany took an appeal to the Board of Rai lroad Commissioners. 
which, after investigating the proposal, "permitted and 

directed" the rai lway company to lay the paving between cer­

tai n designated points in order to test its practicability and 

efficiency. T he city authorities took an appeal from this action 

of the Commissioners to the cou rts, claiming that the Commis­
sioners had no authority in the premises, but, according to the 

opinion just rendered, it is held that under the statutes the 

Rai lroad Commissioners are the supreme authority in matters 
of this kind. 

T he decision has naturally evoked a great deal of discussion 
in Connecticut and is the subj ect of considerable adverse criti­

cism on the part of the city authorities, who claim that such a 

decision defeats home government and takes the streets away 

from the control of the citi zens. T hi s is undoubtedly true to a 
certain extent, but we believe that the inte rests of the greater 
number of people will be better conserved by the regulation of 
all such matters by a State Commission. I t may have been 

proper, when st reet ra ilway companies confined their oper a­
tions within the limits of one city, to make the authorities of 

that city the judges of what is required. But at present there 

is hardly a street rai lway in the country whose lines lie within 
the boundaries of one city. All of them serve suburban terri­

tory as well , and many of them connect a large number of 

different cities, towns and villages. It is certain, therefore, th at 

questions will arise which vitally affect la rge numbers of people 
who wi ll not be represented if problems of this kind are settled 

by the authoriti es of the muni cipality in which they ari se. 
T he question is one which , of course , depends entirely on 

State statute, so that however important th is decision is in 

Connecticut it wi ll not affect roads outside of that State. The 
tendency is and wi ll be, however, in all States to increase the 

powers of State boards in matters of this ki nd. A t prese1~t 

there are hardly two States in the country in which the r ail­
road laws are uniform. As is well known, in the New E ngland 
States and in New York the boards of rai lroad commissioners 

have considerable authority over street rai lways, but in many 
other States practically all questions are settled by the local 

authorities, and in some States the permission of every abutting 
property owner to the construction of the new line must be 

obtained. T he diversi ty in practi ce as regards street r ailway 
questions is perhaps illustrated in no better way than in th e 

t ribunal to whi ch is left the adjustment of such questions as 
g rade crossings wi th steam r ailroad compani es in case of dis­

pute. T his would seem to be an emin ently proper question for 
adjudication by railroad commissioners, but in some States, as 

fo r instance New Jersey, these questions a re settled by the 

Chancellor. while in Indiana it is the State Auditor, who is 
des ignated by the sta tute as the i'l \l thority whose rulings must 

g-overn, 
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Estimating Earnings of Projected Interurban Lines 
The first question that comes up when a new interurban 

electric railway is projected is whether the population to be 
served is sufficient to make the enterprise profitable. Before 

this can be answered we must determine what proportion of 
the total population reached can be assumed to be probable 
patrons under prevailing conditions. The minimum paying 
population per mile is constantly being decreased as a result of 
larger experience. Seven years ago capitalists hesitated about 
investing in interurban enterprises serving populations which 
we now know by experience to be sufficient to make gilt-edge 
propositions. Every year these roads are entering less popu­
lous territory, a~d yet the results do not show where an abso­
lute limit is reached. 

We have been asked many times, what constitutes a sufficient 

tributary population to justify an interurban road, and have 
likewise put this question to many engineers who have been 
active in interurban work. The answer is almost invariably 
the same, namely, that every case has features peculiar to itself 
which make comparisons very difficult. A very serious diffi­
culty is encountered, moreover, in the fact that the gross re­
ceipts of interuran companies are withheld in a great many 
cases from the public, so that it is not always possible to reach 
conclusions of much practical value, because of lack of infor­
mation regarding the full annual earnings of the propertie3 
which it is proposed to take as guides. 

The assumption should not be drawn from this statement 
that the wisest plan in estimating the earnings of a proposed 

road is to select an existing road in another State with a dis­
tribution of population along its route approximately the same 
as that on the road under discussion, and then blindly accept its 
earnings as those which will be secured on those of the pro­

posed road. The industrial character, wealth per capita and 
traveling proclivities of the persons in the territory traversed 

all affect the rides per capita, and these would have to be 
determined before any reliable conclusions could be obtained. 

Differences as high as 25 per cent have been noticed between 
two closely corresponding properties in adjacent States, due 
only, so far as can be seen, to differences in the riding habit 

and occupations of the population. vVhatever errors there may 
be, therefore, in basing probable earnings on averages, they 

will, in most cases, be less than if single examples are taken as 
the sole guide in determinations of this character. The safest 

way is to combine the two methods, that of general averages 

and that of specific comparisons, and apply the results with that 

judgment which only comes through long experience in con­
sidering statistics of this kind. 

It is also necessary to classify interurban roads under several 
distinct heads, not the least important of which should consider 
their geographical location. For example, in Eastern Massa­
chusetts towns are close together, the right of way is largely 
over highways, the schedule speed is slow, and these roads 
helong to a class distinctly different from the high-speed inter­
urban lines of the Middle West, which operate over private 
right of way at steam-railroad speed, and serve an entirely 
rlifferent kind of territory. In this discussion we will consider 
more particularly the latter class, since it is in the great Middle 
West that high-speed interurban building is most active, and 
at present, .1t least, holds out the greatest promise. 

High-speed interurbans may again be divided into two 

classes, namely, lines radiating from a large city terminal, such 
as Detroit, Cleveland or Indianapolis, and those which connect 

a numher of moderate-sized town s and villages, in which there 

is no great preponderance of population at any one point. In 
calculating population tributary to a road radiating from a 

large city it is not customary to include all of the population of 
this large terminal; otherwise a road with scarcely any popu­
lation outside of the large city would make a magnificent show­

ing in population per mile of track. The effect on the, traffic of 
having a large city as one terminal has not been thoroughly 
determined except that we know that the size of the city is some 

form of reverse function of the rides per capita, and that the 
traffic to any particular interurban lines from a terminal city 
with a population of about 100,000 is almost as large as one 

much greater, that is at this point, the curve representing rides 
per capita would tend to become asymptotic to the axis of popu­
lation. Below that figure the curve tends to rise, that is the 

total traffic from a city is more nearly proportional to its popu­
lation. Roads serving moderate-sized towns can generally be 
fairly compared with each other by counting in all of the 
population and vi llages touched by the line. 

Another feature which is likely to produce confusion in 
making comparisons is the manner of obtaining the population 

along the line. One man would take the 1900 census, and count 
only the population of the incorporated towns and villages di­

rectly reached by the road; another might take the population 
of the towns and villages along the route and add to it all the 

rural population within 5 miles or IO miles on either side, to­

gether with the population along lines immediately connecting 
with the projected road. In the latter case a handsome showing 

would be made in the prospectus, and the actual population 
increased enormously. Now, any of these methods is all right, 
provided the population figures are obtained in the same way 
for all the roads included in the comparison made, and all the 
facts clearly set forth. The enthusiastic promoter in some cases, 
however, is likely to forget to include in the population of the 

roads which he is citing as examples anything but the 1900 

census of the towns actually touched, while on his proposed 
road everything is included. 

So far this discussion has covered mainly the work pre­
liminary to actual comparison with existing operating statistics, 
and it is perhaps unsafe to proceed farther to attempt to formu­
late rules where it is admittedly dangerous to generalize, but 

there are a few operating results obtainable from several pros­
perous and well-managed roads radiating from large centers, 
which may safely be depended upon as typical of their class. 

Gross earnings per mile of track per year are reported on these 

at $ro per capita of population, based on the latest census 
report in the incorporated towns and villages along the lines. 
There are some roads with a population of 300 per mile or less , 
which are doing much better than $ro per capita, and there are 
many more with larger population earning less than $ro per 
capita. It is a notable fact that the less the population per mile 
of track the greater the earnings per capita; in other words, a 
system operating through a number of large towns will not 
secure as much business from each and every person in those 
places as it will from those in smaller towns. If it were not for 
this fact the limit of profitable interurban building would be 
reached much sooner than it is. If the earnings of a large 

number of int_e rurban electric railway companies were available 

curves could no doubt be plotted showing the relation between 
receipts per capita and population per mile of track. Such 

curves would show higher receipts per capita as the population 
per mile of track decreased. Just what this relation is no one 
can say at the present time without more statistics upon which 
to base conclusions. 
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THE SEATTLE- TACOMA INTERURBAN RAILWAY 

BY HOWARD S. KNOWLTON 

Among the cities of the great Northwest which attract the 
student of progressive civilization, Seattle and Tacoma offer 
many features of interest. Situated on the borders of Puget 
Sound, in a r egion famed for its superb scenery, with the mag-

,~~;::::---~. . - ~~--~~. · .. _, , .. -· . 
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LOOKING NORTH FROM THOMAS 

nificent Cascade range of mountains on the east and the 
Olympic Mountains on the wes t, these two cities enjoy the 
commercial advantages of quick and easy communication with 
the Far East, as they are terminii of the long American trans­
continental routes of the Great Northern and Northern Pacific 
Railways. A t the same ti me 
the vast forests of the State 
of VVashington constitute the 
foundation of a great lumber 
business, while coal and valu­
able mineral deposits are 
found about equally dis­
tributed in the neighborhood. 

Seattle, the metropolis of the 
State, is located on the eastern 
shore of Puget Sound, and has 
a fine deep water harbor, large 
manfactures of lumber, shin­
gles and machinery and an im­
portant trade in lumber, hops 
and fi sh, salmon fi shing being a 
leading branch of industry in 
the State. Its population by 
the census of 1900 was 80,671, 
and it has long been known as 
one of the objective points of 
Klondike gold prospectors on 
their way to Nome and the 
farthermost regions of A laska 
It has also the reputation of being a thoroughly al ive and 
energetic Western city. The electric car lines of the city are 
about 87¼ miles in total length, and are operated by the Seattle 
E lectric Company, which also carries on the electric lighting 
business of the city. T he popul at ion served by these lines is 
estimated at the present time at u5,ooo. 

Tacoma, likewise. is an enterprising and progressive city, 
beautifully located on the southeast shore of Puget Sound, and 

surrounded by extremely level and fertile valley lands, espe­
cially adapted to agricultural pursuits. It is also a great lumber 
tcwn, carries on a large ocean traffic to the Orient, has numer­
ous manufacturing establishments and is the great wheat port 
of the State. Over 1,000,000 tons of coal were taken from the 
mines wi thin 40 miles of Seattle and Tacoma in the year 1898, 
and shipbuilding, fruit growing and grazing are rapidly grow­
ing industries on Puget Sound. 

As residential cities both Seattle and Tacoma enjoy magnifi­
cent scenic advantages. The Cascade Mountains lie about 50 
miles to the eastward, and from elevated points in either city 
fine views of the range abound, extending from Mt. Baker 
(10,719 ft. altitude ) on the north to the mighty ice-capped 
dome of Mt. Rainier, or Tacoma (14,526 ft. high), on the south. 
On the west lies the Sound, with its 2000 miles of shore line 
,md numerous islands and tributary rivers, while the sunsets on 
the Olympic Mountains are said to be almost unrivalled in 
splendor. 

ELECTRI C RAILWAY SYSTEM 

The electric railway business of both cities is now under the 
controlling management of the firm of Stone & Webster, of 
Boston. T he Tacoma lines are operated by the Tacoma Rail­
way & Power Company, those in Seattle by the Seattle Electric 
Railway Company, while the two cities are connected by the 
Seattle-Tacoma Interurban Railway. 

This interurban r ai lway was opened for traffic on Sept. 25, 
1902, and in its equipment and similarity to steam railway 
standards of practice in roadbed, track and right of way, it is 
one of the most interesting hi gh-speed electric third-rail sys­
tems in the United States. It was built under the direction of 
Stone & \Vebster, and its distinctive features constitute the 
chief subj ect matter of this article. 

The population tributary to the interurban line is estimated 
at about 180,000, on the basis of the growth of the cities of 
Seattle and Tacoma since 1900, together with the population 
along the line itself, which is probably about 35,000. 

The track runs for the most part through quite level country, 

WHITE RIVER, LOOKI NG NORTH 

the maximum interurban grade being 2 per cent. Many long 
tangents abound, and from Renton Junction to Auburn the 
route is practically a level air line for over 11 miles, and being 
a private right of way, with superb roadbed and track, it is 
specially adapted tu speeds of from 50 miles to 60 miles per 
hour. The line runs on an average about 3 miles inland from 
the Puget Sound coast. Drawbridges have been built where 
the track crosses the Duwamish River and White River, be-
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tween Race Track and Renton Junction, and fixed bridges are 
found at the White River crossing near Kent, and the Puyallup 
River crossing at Tacoma city line, and at Bay Street, Tacoma. 

The principal stopping points and distances from Seattle, as 
shown on the company's time-table, are shown in Table I: 

TABLE I. 
Running 

Distance time 
from Seattle from Seattle 

Stations 
Seattle ............................... ................... .• 
Connecticut Street ........•....••......•..•............... 
Argo ..................................................... . 
Georgetown ............................... ............... . 
Denny •.................................... ...............• 
Race Track ................................... ........... . 
Riverside ........................................ ........ . 
Foster ........................................... ......... . 
Black River ...................................... ........ . 
Renton Jun ction .......................... . ........ . .... . 
Orillia ...... ... ..........•....................... .......... 
(J'l.lriens ....................................... ........... . 
Kent ........ .............................................. . 
Thomas ...... . ........................................... . 
Christopher .............................. , ............... . 
Auburn ........ .......................................... . 
Farrow ..................................... ............ . 
Bluffs ......................................... ........... . 
Edgewood ............................................ .... . 
Milton ............................................... .... . 
Bay Street ..................... , ................. ........ . 

l\liles Minutes 
0 0 
0.2 3 
3.2 12 
3.8 15 
6.1 20 
6.1 25 
8.01 29 
9.1 31 

10.2 33 
10.7 35 
12.5 39 
14.6 43 
16.7 46 
18.5 49 
19.5 52 
21.8 57 
23.03 60 
25.1 63 
27.2 70 
29.3 77 
34.3 85 

Tacoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.3 100 

RIGHT OF WAY 

The clearing for the right of way extends on the average 50 
ft. each side of the center line of track. Earth excavations 
were generally 16 ft. wide at grade, and the side slopes of exca­
vation were made standard, at a ratio or one horizontal to one 
vertical. As far as possible no excavation was made within 
4 ft. of the right of way limits or right of way fence. Rock cuts 
were made 16 ft. wide at bottom as far as possible, with slopes 

ONE MILE SOUTH OF SUMMIT, LOOKING SOUTH 

of I to 6, and all rock cuts were excavated to a depth of I ft. 
below grade. Embankments were made 14 ft. wide at grade, 
with side slopes 1¼ horizontal to I vertical, with bermes not 
less than 4 ft. in width between embankment slopes. Log cul­
verts were made of straight, green logs, from which all bark 
was first removed, the logs being not less than 10 ins. in 
diameter at their small ends. As far as possible each log ex­
tends the entire length of the culvert. The joints of all drain 
and culvert pipes were stopped with mortar composed of one 

part Portland cement to three parts sand. Log and timber 
cribs were constructed from logs varying from 10 ins to 18 ins. 
in diameter, and all riprap stone placed for the protection of the 

A LONG STRETCH OF STRAIGHT TRACK 

slope of embankments, or about the foundation or ends of cul­
verts, was required to have a volume of at least I cu. ft. 

FENCI NG 

The entire private right of way is fenced in, the posts being 
of cedar, sawed or split square, and measuring at least 6 ins. on 
each side, their length being about 7 ft. 6 ins.; gate posts 
measure at least 8 ins. on a side, and are I I ft. in length. The 
fence posts are set 8 ft. apart on centers along the fence with 
the bottoms 2¼ ft. in the ground. The bottoms of gate posts 
are at least 4 ft. in the ground. The minimum dimensions of 
boards a re: Length, 16 ft.; width, 6 ins.; thickness, I in. They 
are of fir, and there are five tiers of boards. 

TRACK 

The track is laid out as carefully as though the road was to 
be operated by steam locomotives. Cross-ties number at least 
2816 to the mile. The service rails are 70-lb. A. S. C. E. sec­
ti on, in 30-ft. lengths. The gage is 4 ft. 8¼ ins. on straight 
lines. The spreading of gage on curves is shown in Table II: 

TABLE II. 
Add to gage 

Degree of of track 
Curve Inches 

2 ¼ 
4 ¼ 
6 % 

Degree of 
Curve 

8 
10 

Add to gage 
of track 
Inches 

½ 
o/s 

This increase of gage is accompanied 
of the outer rail shown in Table III: 

by the superelevation 

TADLE III. 
Degree of Sup<'relevation Degree of Superelevation 

Curve Inches Curve Inches 
deg. min. deg. min. 

0 30 % 4 3¼ 
1 11·16 4 30 3% 
1 30 1 3·16 6 4 
2 1¾ 6 413-16 
2 30 2 7 6¾ 
3 2 7-16 8 6 7-16 
3 30 213-16 
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T he superelevation tapers out in 5 ft. per degree of curvature . 
Ties are 7 ft. 6 ins. long_, 8 ins. wide and 6 ins. thick, th e 

material being Washington fi r. T here are four spikes to each 

TRESTLE CONSTRU CTION 

ti e, two inside and two outs ide the rail , staggered to avoid 
spli tting the tie, and the two inside sp ikes are driven in the 
same edge of tie so as to keep the ties at right angles to the 

• track. Spikes were driven not over 4 ins. from center to center 
on a line parallel with the ra il. T he ra il s were laid to break 
joints, not more than I ft. va r iation, centering j oint a t the 

_l_ 

1_1 

Plan of Tracks. 

side of the rails, the ends and edges of the plank nearest the ra il 
being bevelled. \Veber j oin ts are used. 

T H! 1{D RA I L 

T he thi rd or contac t rail weighs 100 lbs. per yard, and is 
located with its central verti cal axis 21 7-32 ins. from the gage 
line of the service rail and at the outside of the track. It is 
laid in 30-ft. length, and is suppor ted by reconstructed granite 
insulators, furni shed by the General E lectric Company. The 
top of the insulator brings the rai l base 6 ins. above the ties, 
and the insulators weigh about 25 lbs., and are fitted with a 

TABLE I V. 
Deg, _es Allowance Degrees Allowance 

Fahrenheit lnches Fahrenheit Inches 
80 1-16 50 ¼ 
70 l/4 40 5-16 
60 3-16 30 ¾ 

rn alleable iron cap and base. T hese insulators are located IO ft. 
apart, or prac tically every fifth t ie, whi ch is lengthen ed to 9 ft., 
i:1 order to provide proper suppor t. At breaks in the third rail 
the contact-shoe approach tapers in a gradual curve to a thick­
ness of I in., the distance required being 6 f t. from the joint of 
the approach sec tion with the main line of third rail. The 
proper curva ture is accomplished in 5 ft. , and one insulator is 
the only support required as ide from the joint. The third rail 
is bonded with a Chase-Shawmut 750,000 circ. mil. "Clark" 
bond at each joint. The service rails are bonded with a similar 
Chase-S hawmut connection of 500,000-circ. mil. capacity. 
These bonds a re soldered to the ra il and are too well known to 
req uire any extended descrip tion. 

SPLI CE BARS AN D FEEED E RS 

A ll the track ra ils are drilled for splice bars as follows: 
End of r ail to een ter of fi rst hole 3 15-16 inches 
Center o f fi r st Dok to center of secon d hole, 5 in ehcs. 
Diameter o f holes, 1 ineh. 
Base of rail to cen ter of h oles, 2 3-64 i nches. 

T he drilling of the contact or third r ail is : First hole, 2¾ 
in s. from end of rail; second hole, 5 ins. further; third hole, 
5 ins. furth er than the second. The center line of all holes is 
2 65-128 ins. above the bottom of the rail , while all holes are 

------15~n-"--- ---- _______ ,.! 

1 - __ I Lr 
PLAN AND SECTIONS OF T RACK, SHOWI NG POS I TION O F THIRD RAI L 

middle of th e opposite rail being allowed. The allowance made 
fo r ex pansion and contraction of rails is shown in Table IV : 

J oints on or with in 4 ft. of cattle guards, open culverts and 
1 oad crossings were avo ided wherever possible. At road and 
farm crossings the planking is placed 2_½ ins. from the gage 

r¼ ins. diameter. Only the first hole from the end of the rail 
i<; used for the splice bar. 

The third rail is laid only upon the private right of way, 
No. oo trolley being used in Seattle, Tacoma and on the county 
1oad and highway. At farm and road crossings it is discon-
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tmued, the cables being carried beneath the crossing in conduit 
or t rench. Generally the length of a two-car train is sufficient 
to span the gap between successive sections of the third rail, in 
case the cars should become stopped on the crossing. 

l'U\VER SfATlU N 

T he power for operating the interurban rail way is distributed 
a t three sub-s tations on the line, located respectively at George­
town, Kent and .M il ton. A high-tension transmission lme, 
opera ted at about 25,000 volts, extends from a step-up trans­
fo rmer stati on located at Massachusetts Street, Seattle, through 
to " S tation A" in Tacoma. The Massachusetts Street station 
in Seattle is connected with the Post Street station of the 
Seattle E lectr ic Company by a two-phase circuit, composed of 
four No. 0000 Brown & Sharpe copper cables. These cables are 
connected to the 2200-volt a lternating-current bus-bars of the 
Post Street station, which station is the main generating plant 
of the Seattle Company. T he interurban road is at present 
opera ted by water-power, the Park Street station serving 
as a relay plant. T his la tter plant is steam driven, the 
generating units being two l 600-kw Westinghouse direct-con­
uected, 2200-volt, two-phase a lternators, having an overload 
capacity of 50 per cent for four hours. These machines are of 
60 cycle frequency, and are each driven by a 2500-hp McIntosh 
& Seymour vertical marine type cross-compound condensing 
engine of 2500-hp rating, cylinders 23-in. and 48-in. diameter 
by 42-in. stroke, speed 120 r. p. m. 

The steam generating plant is composed of six 500-hp Ault­
man & T aylor " horizontal" water-tube boilers, operated at 160 
lbs. per square inch steam pressure, and fed by Roney me­
chanical stokers. A Holly g ravity drip system is also in use, 
and the condensers a re of vVheeler admiralty design, surface 
type. 

The Post Street station supplies current at three 500-kw 
Westinghouse 60-cycle, two-phase, 360 r. p. m., 250-volt direct­
connected rotary converters for power and lighting service, 
and also to five 500-kw W estinghouse railway rotaries, running 
400 r. p. m. , three-phase at 550 volts fu ll load. Each rotary is 

BOILER ROOM 

l 

_ <ar 
\ ,,* 
\ 

GENERA TING UNIT 

supplied with alternating cur­
rent by two 300-kw trans­
formers . The exciter set for 
the a lternators is a steam­
driven unit, being a 75-kw, 
250-volt \ Vesting house set, 
making 290 r. p. m. A 40-ton 
Brown hand crane is operated 
over the engines, a 20-ton 
Brown hand crane over the 
rotaries, and a 12-ton vVhit­
ing hand crane over the 
transformers. 

The switchboards are lo­
cated on the main floor and 
on a gallery back of the 
rotary converters. Direct 
current for the trolley lines 
of the Seattle Electric Com­
pany is supplied by the rail­
way rotaries above men­
tioned. 

BATTERIES 

There is also a railway bat­
tery in this station, built and 
installed by the Electric Stor­
age Battery Company. This 
battery is composed of 278 
cells of "type-G" elements. 
Each cell has 23 plates in the 
tank. The full load voltage of 
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the battery is 578, and the discharge capacity is 880 amps., at the 
one-hour rate. The battery room is 69 ft. rn¼ ins. long, 42 ft. 
4 ins. wide and 10 ft. 6 ins. in height. The battery discharges 
and is charged through a General Electric motor-driven differ­
ential booster , the motor being a 4-pole, 53-hp, 600-volt, 600 r. p. 
m. machine, direct connected to a 6-pole,33-kw, 50-120-volt, gen­
€rator. The battery is designed to float upon the direct current 
station bus-bars at average load, the rotaries supplying the 
current for the surface lines of cars. When the load exceeds 
the average the different ial winding of the booster causes the 
battery to discharge and take up the fluctuations by the over-

~ :=r.; 

117.; K.W. ~rotor 0 
Exciter Set o 

MW ~: 
ExcHe.· Se< I ~-----~ 
~ (o Toilet 
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Lightiu g 
Rot a 1y 

STEP-UP TRANSFORMER STATION 

The step-up transformer station at Massachusetts Street, 
Seattle, is located on the tide fla ts, and is a substantial brick 
bui lding built upon piles, two stories in height, and rectangular 
in shape. It is about 60 ft. long, 30 ft. wide and 43 ft. 6 ins. 
high above the floo r line. I t is amply lighted by three rows of 
windows, the larger ones being 7 ft. I in. high, 2 ft. 6 ins. wide, 
and the smaller 3 ft. high by 2 ft . 6 ins. wide. There are twenty­
seven large windows and twelve small ones. The roof is flat, 
and in five-p ly tar and gravel, and is surrounded by a galvanized 
iron coping. The second floor is 17 ft. above the first. A door, 
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PLAN OF POWER STATION 

powering action of the series fields upon the shunt field coils. 
When the load is below the average the booster shunt field is in 
predominance, and the rotaries, therefore, charge the batteries. 
Owing to the fact that this booster is designed to operate in 
connection with five 500-kw rota,:ies its series field design was 
unusually difficult, and the terminals had to be supported on a 
,:;pecial terminal board located on the floor beneath the main 
1 c,tary room. 

The battery and booster switchboard is located near the 
booster, and is composed of two panels, with the usual com­
plement of switches and instruments. The coal supply of the 
station is, in the main, obtained from the company's mine at 
Renton, and condensing water is obtained from the Seattle 
harbor through a long suction pipe. 

12 ft. high and 8 ft. wide, serves as admission for heavy ap­
paratus to the transformer room. I n this station the 2200-volt 
wires from Post S treet station enter the building over a suppor t 
held up by brackets 6 ft. on centers, the wires being spaced 
1::: ins. apart. 

T hese wi res enter the building at the second-story and pass 
down through the floor to 2200-volt oil switches, and thence 
to the primary windings of the two 500-kw step-up trans­
formers. These transformers are located on the first floor of 
the building, and are of General E lectric make, being of the 
usual wate r-cooled type, designed to transform 2200-volt, two­
phase current to 25,000-volt three-pha'se. The full load primary 
current is 227 amps. and the secondary current is 20 amps., the 
ra tio of transformation being 11.35 to I. Each transformer re-

.., 
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quires 400 gals. of oil, and 3.½ gals. of water per minute are 
needed for cooling purposes. 

E ach transformer consists of a set of flat primary and sec­
ondary coils, placed vertically and surrounded by a built-up 
steel core, the coils being so placed as to admit the free circu­
lation of oil between them, which acts not only as an insulator 
but also as a cooling medium by conveying heat from the in­
terior portions of the transformer to the tank by natural circu­
lation. T he coi ls and core are enclosed in a boiler iron tank, 
the base and cover being cast-iron. The water circulation pipe 
is placed in the oil in the upper part of the tank over the core 
and surrounding the ends of the windings. The core is built 
up of steel laminat ions, carefully annealed and insulated from 
each other, to reduce eddy current losses. The primary and 
secondary coils are wound flat, each with one turn per layer 
for suitable ventilation. The primary and secondary leads are 
brought out at the top of the transformer through suitable 
bushings. Each transformer has an overload capacity of 50 per 
cent fo r two hours without undue heating. The full load 
efficiency is 97.8 per cent, and the quarter load efficiency 93.5 
per cent. T h~ height of each transformer over all is about 

-- Tar arnl GraHl Roo f 

8 und fi lled in with Pikh, 8 • 

Cross Section of Battery Room. 

::,11n t l~:nlw:1y ,lu11rual Battery Room. 

floor, and thence to the jack switches located in the second 
story, after which they leave the building through a high­
tension wire shelter bushed by glass plates, and thence to the 
transmission line. Space has been provided in the step-up sub­
station for six additional 500-kw transformers in the future. 

The switchboard for the step-up station consists of two 
1000-kw, 25,000-volt transformer panels, each containing hori­
zontal edgewise ammeters, overload and time limit relays, oper­
ating levers for three single-pole, single-throw, 27,500-volt 
automatic oil switches current transformers, 2500-volt single­
throw automatic oil switches, potential transformers, lightning 

1'o.r and Gra.,·c\ Roof 

~ 1ilvanfaed l ron CopinJ 
1 Ta1· 11011 Gran?! Jloof 

Cross S ection. 
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SECTIONS OF STEP-UP TRANSFORMER STATION 

I ro inches, the floor space 68 ins, x 38 ins., and the weight, 
without oil, 12,700 lbs. T he oi l weighs 3200 lbs., making the 
total weight of the transformer per kilowatt of capacity 31.8 
lbs. The floor space per kilowatt capacity is nearly 5.2 sq. ins. 

Each of the 500-kw transformers is provided with four taps, 
giving voltages of 2000, 2050, 2100, 2150 and 2200, by means of 
which the secondary connection can be adopted to the voltage 
received from the line and the high-tension voltage maintained 
ar 25,000. T he transformers will also stand a voltage of 27,500 
on the high-tension side, which would be the result of an ap­
plication of 2200 volts to the 2000-volt low tension tap. 

From the t ransformers the high-tension wires, which are No. 
t Brown & Sharpe copper, three-phase, pass directly to the 
General Electric 25,000-volt automatic oil switches, on the same 

arrester switches, etc. The lines are provided with lightning 
arresters and switches, while the ground connection is made 
by a No. r bare stranded copper wire attached to a copper 
ground plate. 

All the interurban sub-stations were designed for ultimate 
oi::eration at potentials up to 50,000 volts, and the spacing 
of apparatus and high-tension circuits was laid out with this 
1n view. 

The step-up transformer station measures 57 ft. x 27 ft. inside 
the transformer and oil-switch room on the first floor, which is 
an allowance of about .39 sq. ft. per kilowatt of ultimate 
capacity. A second three-phase transmission line can easily 
be run out of the building should future circumstances require 
its addition. 



STREET RAILWAY JOURNAL. [VoL. XXI. No. 18. 

T he 2200-volt oil switch barriers are each S ft. long and 3 ft. 
wide, while the 25,000-volt oil ·switches require each a floor 
space 7 ft. 4 ins. x 3 ft. 

The trans fo rmer station is also provided with a work bench 
S ft. long and 30 ins. wide, and access to the second floor is 
obta ined by a spiral stairway of twenty-five risers. A large 

EXTERIO R O F POWE R STATION 

opening fo r th e passage of wires from the first in to the second 
story runs nearly th e entire length of the station, its width being 
7 ft. 6 ins. There is a basement in th e building about S ft. in the 
clear below the first floor. One man per shift is all the at­
tendance required. 

SUB-STATIONS 

T he fir st sub-station reached after leaving Massachusetts 
Street station is a t Valley Street, Georgetown. T he building is 
of brick, and is di vided into three parts-a transformer room two 
stori es high, a generator room and a battery room. T hese three 
sections of the building adj oin an old car house, which is to be 
used by the Seattle E lectr ic Company. F oundations fo r t rans­
formers, oi l switches, trenches and pits are of hard-burned 
squa re edge bri ck. gravel concrete being used fo r foo ting 
courses . T hese foundation walls, as well as those fo r ma­
chinery, are stopped at a point 5 ins. below the floo r line, and 
fini shed out with broken stone concrete to match the concrete 
floor and bonded into it. 

Over the enti re area of generator and t ransfo rmer rooms, 
except those por tions occ upied by machinery or switches . is laid 
a concrete floor 5 ins. thi ck. composed of broken stone concrete 
4 ins. thick, and a fini shed surface I in. thick, composed of one 
part Portland cement and one par t clean, sharp sand. In pits a 
gravel concrete floor bonded into foo ting courses and surfaced 
with cement is provided. All ducts in floors are laid in con­
crete. The battery room floo r is also la id with concrete, 7 ins. 
thick at the ridge , and sloping uni fo rmly at a rate of I in. in 
IC ft. to gutte rs at either end of the room. On top of the con­
crete is a finished floo r of vitrified shale t ile, set in clear cement 
g-rout fo r about half its thickness, the remaining portion of the 
joint being fi lled with pitch poured in from the top. 

The high-tension wires enter · the station through the pipes 
approximately 4 ft. in diameter. 

All timber framing which carries high-tension wmng is 
firmly anchored where it extends into the walls, and where such 
tJmbers are supported on uprights they are fastened with 
wrought iron clips or angles cut to the proper size. Brackets 
for bus-wires are framed and bolted together and fastened to 
the wall with through bolts with heavy washers outside. All 
bolts used in framing timber are provided with washers under 
heads and nuts. 

All roofs are covered with the best five-ply composition tar 
and gravel roofing. The battery room walls are carefully 
sheathed, and large ventilators are provided for the exit of the 
a.cid fumes . This room is carefully separated from the room 
containing electrical machinery, and every precaution has been 
ol:served to prevent the acid fumes from getting intu the motor 
ge nerator, transformers and wiring. 

Each of the interurban sub-s tations is provided with a 300-kw 
n, otor generator set, a storage battery, differential booster, 
switchboard and transformers. 

GEO~G ETOW N BATTER Y ROOM 

The Georgetown battery room is in external dimensions 
66 ft. 5,½ ins. long by 43 ft . 1 r ins. wide, and has a maximum 
clear head room of about 9 ft . It contains a battery of 288 
cells of th e Electric Storage Battery Company's type-"G" ele­
ments, there being seventeen plates in each tank. The maxi­
mum capacity of each tank is twenty-three plates, and the full 
load rating of the battery under present conditions is 640 amps. 
a.1. the hour rate of discharge, the average voltage being 600 on 
the basis of 2.08 volts per cell. The ultimate capacity of the 
battery }vhen the tanks are fill ed with twenty-three plates is 
880 amps. at the hour rate. The differential booster occupies 
J floor space 9 ft. 7,1/s ins. x 6 ft. 6 ins., and operates in pre­
cisely th e same mann er as that in the Post Street station of the 

TRANSFORMERS I N SUB-STATION 

;:,eattle E lectric Company. It is located in the motor generator 
room. 

~OTOR GENERATOR ROOM 

The motor generator room is 43 ft. 11 ins. long by 24 ft. 3 ins. 
wide externally, and also contains a General Electric type 
M. P., 8-pole, 300-kw, 450 r. p. m., 600-volt direct-current 
compound-wound railway generator, direct coupled to a Gen­
eral Electric 450-hp, 2200-volt, two-phase, 60-cycle induction 
motor. Each induction motor has sixteen poles and a full load 
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efficiency of 92.5 per cent at 90 per cent power factor. The 
direct-current generator has an efficiency of 93 per cent be­
tween full load and 50 per cent overload. The rotor of the 
induction motor weighs 5500 lbs., and the stator 12,500 lbs., 
while the set' weighs 53,000 lbs., or about 177 lbs. per kilowatt. 
The floor space occupied by the 
set is about 80¾ sq. ft., the foun­
dation layout being practically 9 
ft. 6 ins. x 8 ft. 6 ins. This g ives 
about 39 sq. ins. per kilowatt. 

TRANSFORMER ROOM 

The transformer room at the ·0 

end of the building is 46 ft. 6 
ins. long by 30 ft. wide outside. 

the transformers. From the d1rect-current generator the nega­
tive main cable passes to the generator panel in the switch­
board, the size being 800,000 circ. mil, triple braided, water­
proof. The field wire is No. IO rubber covered. The positive 
cable, also of 800,000-circ. mil capacity, goes directly to the 

-32~ G" -~,+<-- -.J'. 6.'.'.__ 
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Its first story contains two 
General Electric 180-kw, 25,000-
2200-volt, 60-cycle oil-cooled 
three-phase two-phase step-down 

PLA N OF STANDARD P ASSENGER CAR 

transformers, which convert the high-tension line current into 
a two-phase lower-tension current, adapted for the use of the 
induction motor-generator set. These transformers are of suf­
ficient capacity, allowing for power factor, to supply one motor 
generator set when driving the generator at its 50 per cent 
overload for two hours without undue heating. Each trans­
former weighs, without oil, 10,500 lbs., the oil adding 2400 lbs. 
to make a total of 12,900 lbs. , or 72 lbs. per kilowatt. The floor 
space occupied by each is about 62 in s. x 51 ins. , and the height 
over all is roo ins. The full load efficiency is 97 per cent. 

TRANSFORMER CON N ECTIONS 

On the upper floor of the transformer room the high-tension 
line wires enter tr.e building by the wire shelter, and pass across 
lightning arresters to high-tension jack switches mounted in 
cells on the wall. They then drop vertically into the first story, 

:~-
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positive bus and feeder panels of the railway system. The 
high-tension line is also arranged to pass through another set 
of automatic oil switches behind the transformers, so that in 
normal operation the sub-station is simply connected in multiple 
on the transmission line, and if desired all stations to the 
southward can be cut off and suppli ed from either Tacoma 
or by the Snoqualmie Falls Power Company's lines at Kent. 
where a connection is made with the interurban transmission 
line in case of need. 

SWITCHBOARD 

The switchboard is located between the differential booster 
and the Valley Street wall in the motor-generator room. The 
automatic high-tension oil switches are arranged for remote 
c:mtrol by levers passing beneath the floor of the transformer 
mom, and terminating in the walls, where proj ecting handles 

INTERURBAN PASSENGER TRAIN 

where they pass into si ngle-pole, single-throw General Electric 
27,500-volt automatic oil switches, encased in cells. Thence 
they pass to the transformers. The secondaries of the trans­
formers are connected to the induction motor generator set by 
a two-phase circuit of No. 2 copper wire, passing through a 
double-pole, double-throw motor-starting switch, which starts 
the induction motor by its connection with half-voltage taps on 

enable the switches to be operated by hand. The switchboard 
contains one 2000-kw, 25,000-volt line panel, containing the 
c,perating mechanism of the high-tension automatic oi l 
switches, voltmeter, time-limit relay, current and potential 
transformers and indicating lamps. There is also an induction 
motor panel containing an overload relay, operating levers for 
the high -tension oil switches, current transformers and lamps, 
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and a 2200-volt starting panel containing a double-pole, double­
throw switch. T he generator panel is of 300-kw rating, and 
contains one 1200-2000-amp. General E lectric fo rm "K" circuit 
breaker , one 1000-amp. Thomson illuminated dia l ammeter, 
one 600-amp., 600-volt Thomson recording wattmeter, one 
single-pole, single-throw, 1200-amp. quick break ma in switch, 
a 100-amp. lighting switch, voltmeter and potential receptacles, 

~ I 
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work continuously at 60,000. They are provided with eaves to 
carry drip water away from the cross-arm. 

The size of wire used between the Massachusetts Street 
step-up station and Race Track is No. 1 Brown & Sharpe 
copper, while from Race Track to Milton the line is No. 4. 
Between Milton and Tacoma the size is not standardized, 
several Brown & Sharpe sections being used in the circuits. 
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At station "A" of the Tacoma Railway & Power 
Company are located two 500-kw step-up trans­
formers similar in all respects to those at Massa­
chusetts Street, Seattle. 

TROLLEY WIRE 

The trolley wire is No. oo Brown & Sharpe. 

~ ery-o --u I I r)-_JG-0-u = 
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F rom the Seattle line to Race Track a 500,000-
circ. mil feeder is run as supplementary to the 
trolley. From Georgetown to Kent a 350,000-
circ. mil feeder is run, tapping to the third rail 
at frequent points, and from Kent to Milton a 
350,000-circ. mil feeder supplements the third 
rail. The branch line to Renton from Renton 
Junction, about 2 miles, is equipped with third 
rail and two 350,000-circ. mil feeders. The 
crossing connections of the third rail are made 
by 500,000-circ. mil cable. These connections PLANS OF ELECTRIC LOCOMOTIVE 

field rheostat mounting, etc. The positive and equal izer 
switches are each single-pole, single-throw, of quick break, 1200 
amps. capacity. 

OTHEl{ SUB-STATIONS 

T he sub-stations fo llowing that at Georgetown are at Kent 
and Mil ton. T hey each contain the same capacity in motor 
generators, boosters and transformers, and a re laid out in many 
respects along the lines of the Georgetown sub-s tation. 

T he battery room at Kent is 99 ft. 4 ins. x 54 ft. 7 ins., outside 
dimensions, the generator room is 34 ft. long by 24 ft. 7 ins. 
wide, and the transformer room is 46 ft. 6 ins. long by 30 ft. 
wide. At Milton the generator and transformer rooms are of 
the same dimensions as at Kent, and the battery room is 54 ft. 7 
ins. long by 51 ft. IO ins. wide. T he Mi lton and Kent batteries 
each are composed of 288 cells, type-"G" elements, but the 
Kent battery is a duplicate of that at George­
town, whereas the present installation of plates 
in the Mi lton outfit is but fifteen per element, 
giving an hour rat ing of 560 amps. T he ul ti 
mate capacity is twenty-three plates, however, 
as in the other batteries. 

TRANSMISSION LINE 
-=, 
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a re covered by 2,½-in. standard wrought iron 
pipe. T he th ird rail section switches are 600 amps., Anderson 
make. A t road crossings poles are guyed by 7-16-in. seven­
strand galvanized wire. 

FURTHER POWER P LANS 

F urther power plants are now being built on the White and 
P uyallup Rivers, the enterprises being directed by Stone & 
W ebster. The interurban will undoubtedly receive power from 
these in the near future. 

R OL L I NG STOCK 

T he rolling stock of the road consists of five combination 
passenger and baggage cars, four of which are motor cars and 
one a trai ler , and ten standard passenger cars, four of which 
are motors and six are trail cars, all made by the J. G. Brill 
Company, of P hiladelphia. The length of the motor car bodies 

I 
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The transmission line is built up on red cedar 
poles, 40 ft . to 45 ft. long, spaced 1 ro ft. to 120 
ft. apart. T he transmission wires are spaced on 
a 42-in. equi lateral triangle, and the line can be 
operated at 60,000 volts if desi red. A telephone 

l\ 
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PLAN OF COMBI NATI ON BAGGAGE AND PASSENGER CAR 

arm is placed before transmission arm, and is arranged to con­
tain four standard insulators from 12 ins. to 18 ins. on centers. 
This arm is 4 ft. 2 ins. long and its ends are 3¼ ins. x 4¼ ins. 
Two feet below this arm is a feede r-arm, 5 ft. 3 ins. long and 4 
ins. x 5 ins. wide, capable of car rying four insulators, 17 ins., 21 
ins. and 17 ins. on cen ters. Both telephone and feeder arms are 
firmly braced and secured to the pole by Ys-in. bolts. T he high­
tension cross-arm was boiled in paraffine before being installed. 
The pins which support the high-tension insulators are of eu­
calyptus, 16,¾ ins. long, and 2¾ ins. in maximum diameter. 
They are round and are threaded at the top for a distance of 
2,¼ ins., to receive the insulator, the thread tapering from a 
diameter of 1 ¼ ins. to l .½ ins. The transmission insulators are 
Locke "No. 318," chocolate-colored porcelain, 10¼ ins. in 
diameter, guaranteed to withstand a test of 120,000 volts, and to 

over the platfo rm crown pieces is 41 ft. 6 ins., and the width at 
the sill, including panels, is 9 ft. The height inside is 9 ft. The 
windows are eleven in number in straight passenger cars and 
eight in combination cars, arched, with double sash. The plat­
fo rm lengths are 4 ft. 6 ins. The side sills are of yellow pine 

, and are r einforced with heavy iron plates, the end sills and 
center cross joints being of white oak. 

The corner posts of the body framing are 4¾ ins. thick, the 
side posts 3¾ ins. thick, with a ¾-in. rod through the center. 
T he roofs are of monitor-deck pattern running the full length 
of the car body. They are strengthened with concealed steel 
rafters Ys in. thick. Each car is provided with three steps. 
On each platform is a hand brake to supplement the air brake 
equipment. ' Van Dorn automatic couplers are used. Ham 
sand boxes and "Dedenda" gongs and Hale & Kilburn seats are 
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used. The steps are fitted with Mason universal safety tread, 
about 3 ins. wide, and the cars have Westinghouse automatic 
air brakes witn independent motor-driven compressor pumps. 

Two sets of wrecking tools, consisting of saw, axe, hammer 
and crow-bar a re provided for each car, one being set in a 
locker with a glazed door near the encl of the car, and one set 
under the car in an emergency tool box, including replacing 
f1og and ratchet jack. Dull Mexican mahogany finish is em­
pioyed in the cars. 

In combination cars one end is fit ted wi th a baggage com­
partment, 8 ft. 9¼ ins. long, with a sliding door on each side. 
The minimum distance from the track to the bottom of the sill 
is 37¼ ins., which allows a minimum clearance of 3¼ ins. 
above the top of the motors. 

All trailer car bodi es are similar to the motor car bodies and 

--· 

thereby being adapted to operation by multiple-unit control 
when desired. Each four-motor equipment, with a gear ratio 
of 1.54, fifty-seven-tooth gear and thirty-seven-tooth pinion, is 
guaranteed to propel a 50-ton train consisting of a 30-ton motor 
car and a 20-ton trailer at 56 m. p. h. on a level with 33-in. 
wheels at 550 volts. 

WEIGHTS 

T he motor cars weigh 30 tons empty, and the trail cars 16 
tons, the total train weight with full-seated load being 5 I tons 
and 54 tons with standing load. 

ELECTRIC LOCOMOTIVES 

The freight equipment is composed of an electric locomotive, 
operated by four General Electric "66" motors, gear ratio 3.94, 
and has the capacity to haul a 275-ton trailing load at a speed 

<'" ~ 
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ELECTRIC LOCOMOTIVE AND TRAIN OF FREIGHT CARS 

so designed that they may be converted into motor cars when 
. desired. The bell cords are designed to make a continuous 

train line if it is needed. 
TRUCKS 

The motor cars' are mounted on extra heavy Brill No. 27-E 
trucks, having chilled cast-iron double-plate wheels, 33-in. 
diameter, 3½-in. tread and I-in. flange. The wheel base is 
6 ft. The trucks weigh approximately 9000 lbs. each, and are 
duplicates, except wheels, of those of the Brooklyn Elevated. 
The axles are 6½ ins. in the gear fit, 6 ins. in motor linings, 
with 4¼-in. x 8-in. journals. 

The support for the third-rai l shoe consists of a cross piece 
of wood fastened to lugs cast on the boxes, and is designed 
for a third rail located with center line 2r 7-32 ins. from the 
gage line of the bearing rail, and with top of rail 7¼ ins. above 
top of bea ring rail. 

The axles of the trailer trucks are 4¾ ins. in diameter, and 
the journals 3¾ ins. in diameter. The wheels are 33 ins. 
diameter like the motor trucks, and the wheel base is 5 ft. 
Brake-shoes for the motor trucks are mounted inside the wheels 
and those for the trail trucks on the outside of the wheels. An 
additional safety chai~ is attached to the under side of each 
draw-bar. The trucks of both motor and trail cars are adapted 
to a max imum speed of 65 m. p. h. 

MOTORS 

All the equipments used in passenger service are equipped 
with four General Electric "66" motors, with type-M control, 

of about 12 m. p. h. on the level. The motors are connected 
permanently, two in series, the series pairs being thrown in 
multiple for full speed running. Recently wi ring the equip­
ments for 25 m. p. h. maximum instead of 12 by throwing all 
four motors in multiple has been considered. In this case air 
would be blown through the motors, either by a special fan 
motor or by natural draft with the covers open. It is also 
planned to operate express cars equipped with four General 
Electric "66" motors, gear ratio 1.54. 

It was found that the passenger equipments made too high 
.'l speed in the Seattle streets, so a commutating switch has been 
installed, which permits operation with all four motors in 
series. 

CAR HOUSE AND GENERAL OFFICES 

The principal car house of the road is located at Kent, and is 
a wooden structure one-story high, with a capacity of sixteen 
cars. The repair shops are closely connected with the car 
house and have a capacity of twe'.ve cars. 

The general operating offices of the road are located at Kent 
ir the second story of the passenger and freight station. On 
the ground floor is the general waiting room and ticket office. 
and a large express and baggage room with a freight track 
running into the center of the building between platforms. The 
t::-ain clespatcher's office is located in the second story. In ad­
dition to the offices of the superintendent and clerks there 
are special rooms for trainmen, containing beds, lockers, 
hilliarcl tahle, reading facilities, etc., with a suite of rooms 
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dining room, kitchen and bedrooms-for the use of the station 
agent and his fa mily. These have a private entrance from the 
station plat fo rm. T he company's buildings are heated from a 
steam plant installed in the car house. 

FARES AND SPEED S 

T he minimum schedule t ime between Seattle and Tacoma 
is about one and one-quarter hours for express t rains and one 
and one-half for local trains. The fare one way is 50 cents, a 
round trip costing 75 cents. 

u r FI CERS 

The operation of the road is under the immediate charge of 
VI. S. Dimmock, of the T acoma Railway & P ower Company ; 
the superintendent of the interurban being L. C. Bradley, and 
the trai nmaster, E. W. Mason. A large part of the electrical 
construction in the fi eld was carried on under the general over­
sight of D. P. Robinson, ass istant general manage r of the 
Seattle E lectric Company, and the engineering of the road was 
planned and directed by Messrs. Stone & Vi/ ebster , of Boston , 
the general managers. ___ .... ___ _ 

DOUBLE-DECK CARS IN GREAT BRITAIN 

I t is a somewhat remarkable fact that although double-deck 
cars have gone out of use entirely in the U nited States and 
almost entirely on the Continent of E urope, th ey still remain 
popular in Great Britain. It is true that there a re sti ll a fe,v 
double-deck cars in P aris, Milan, and perhaps one or two other 
cities in I taly, but one could vi sit eve ry city in France, except 
Paris, and every important city in Belg ium, Germ any, Austr ia 
and Switzerland and see nothing but the single-deck car. 

T he STREET RAILWAY Jou RNAL recently made an investiga­
tion into the causes of this popular ity of double-deck cars 
among the prominent English r ailroad managers, and found 
that there was a un animity of opinion among the t ramway 
manager s in the larges t cities that double-deck cars will remain 
in favor in that country, although admitting that the different 
conditions in the United States would prevent the double-deck 
car from giving satisfac tory service th ere. A few of these 
opinions are quoted below: 

A. Baker, general manager of the London County Council 
T ramways, states th at he believes that ''s ingle deckers wi ll 
never supersede the top-seated car in the Uni ted Kingdom. 
I n the first place they do not carry as many passengers. and to 
equal the carrying capacity of a top-seat car they would have 
to be of such length as to render them impract icable. It must 
be remembered that in the United Kingdom the number of 
passenger s allowed to be carried is generally limi ted by th e 
number of seats provided, while in Amer ica a car is never full 
while there is anythin g above the wheels to be seen. No one 
can deny that single-deck car s have one great advantage. They 
can be loaded and unloaded at the te rmi nal points very much 
more quickly than the top-seat cars. A better time schedule 
can be maintained. inasmuch as there is no waiting while pas­
sengers ascend or descend the stairs. T his feature in itself far 
outweighs some of its di sadvantages. as rloubtless our American 
cousins are well aware. On my visit to America last year I 
came to the conclusion, after giving the matter careful con­
sideration , and having regard to weather conditions. the single­
deck car is the right thing for Ameri ca, but for this country 
the top decker cannot be improved upon." 

J. B . H amilton, general manager of the Leeds City Tram­
ways, considers that "the reason that double-deck cars are 
used so extensively in Great Britain is that the var iations of 
temperature are not so extreme in this country as they are 
in Ameri ca or in the central portions of the Continent, and 
passengers. except in the very extreme cold of winte r , ar e 
qui te able to sit on the outsides of ca r s for th e rlistance which 

they ride. This distance, owing to the operation of the graded 
fare, will not average so long as it does in America, where 
the effect of a uniform fare is to discourage short-distance 
riding. T hen again, the fact that these cars came as successors 
to horse cars, which were practically all double deckers, has had 
its effect in determining the wish of the people to continue the 
use of a vehicle which will permit of smoking freely on the 
outside. T he experiment which was made of having single­
deck cars in Glasgow at the very fir st fa iled, I think, largely 
because it was opposed to the usual custom of having a seat on 
the outside. The narrow, crowded streets of many of the prin­
cipal cities in Bri ta in are no doubt well served by the adoption 
of double deckers, as they economize space in the street, a 
double number of passengers being handled per lineal yard of 
line. One other reason for the use of double-deck cars is that 
passengers, as a rule, are not allowed to stand on the platforms, 
and th is has no doubt had its effect in dete rmining what is now 
an un iversal custom." 

W illi am M. Murphy, general manager of the Dublin Tram­
ways, made several trips to America and the Continent before 
deciding between single and double-deck cars. A fter full con­
sideration, however , he selected the double-deck car, and has 
had no reason to r egret this decision. H e believes that double­
deck cars "possess the great advantage th at with a small in­
crease of weight the seatin g capacity is more than doubled, while 
r iding outside is very agreeable, affo rding the passengers an 
extended view of the town or country which they do not obtain 
from the single-deck cars. One of the obj ections rai sed to the 
top-seat car is that it takes more t ime to unload and fill again 
a t the encl of the journ ey. I do not find that the difference in 
t ime is appreciable. I think that these cars would be in general 
use all over the world but that the cl imates of most countries 
have long spells of extreme heat and extreme cold, when no one 
would desire to r ide outside. There is not a single day in an 
average E nglish summer when a parasol will not be sufficient to 
protect a passenger from being inconvenienced by the heat of 
the sun, and there are very few days in winter , except when 
it r ains. that people of fa ir constitution cannot enj oy a ride and 
smoke outside. More than twenty yea rs ago I tri ed single-deck 
covered cars wi th open sides for summer service, but they were 
taken off a fte r a very short experience. T hey are all right as 
open cars without a roof. \Vhile the roof affo rded protection 
from a shower it caused a draught , which on all but excep­
tionally hot days sets half the passengers sneezing before they 
proceeded ve ry far. I am convinced that the double decker has 
come to stay. I think that a car of moderate dimensions to seat 
about twenty-four passengers inside will be found the most 
suitable size for ord inary street traffic. 

Thi s opi,i ion is also coincided in by J. Cli fton Robinson, of 
the London United Tramways Company. who states that in 
spite of the austerity of the Briti sh cl imate on occasions. there 
is a strong publi c op in ion in favor of outside travel, such as 
rloes not seem to prevail anywhere else in the world. 

T he Liverpool Corporation Tramways was another to go 
carefu lly in to the subject of single and double-deck cars. Ac­
cording to C. R. Bellamy. general manage r of that sys tem, the 
corporation considered it des irable to make a practical test. 
As a result the fo llowing cars were put in service : 

Fifteen typical modern single-deck car s, American type, pur­
chased from the J. G. Brill Company. 

F ifteen Continental trains. consisting of single-deck motor 
and a single-deck trailer, obtained th rough Messrs. Busch & 
Company, Hamburg. 

T welve double-deck cars, obtained through the British 
Thomson-H ouston Company, Ltd.; five through the Brush Elec­
t rical E ng-ineering Company and ten through Messrs. Dick, 
Kerr & Company. 

The following statement indicates the weight, length, seat­
ing capacity and energy used of the five types of car: 
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Seating Capacity Kw. 

Type of Car Weight Length 
1 
_______ 

1 
Hours 

Over All O per Car 
Inside ,idt; Total Mile 

Amerkan ________ _________________ 2:\,265 lbs. 33' 6½" 40 4.0 1.25 

Germani -rr~\i!r-::::::::::::::::: 
16.280 27' 6" 20 -- ( 38 1.6 8.2~0 .. 25' 2· 18 

Double deck ordinary ____________ lS.9:!0 .. 2; 1 l¾" 22 2H 50 087 
llouble deck, L'pool ti•pe staircase, :W,lti0 " ~,, 4• 22 34 rn ( 
Double deck, L 0 pool type, top cover 2!,210 ,, :!7' 4" }!2 42 64 0.9 

It will be seen that in point of weight, total passenger ac­
commodation and energy used, the figures are all in favor of the 
double-deck car. 

It was originally urged against the upper-deck car that it 
would be much delayed owing to the time occupied by passen­
gers in descending the stairs. To meet this difficulty Mr. 
Bellamy devised a reversed stairway for electric cars, which is 
now largely adopted throughout the country. It can be used 
with the utmost safety when the car is traveling at any rate of 
speed, and passengers are required to descend to the lower 
platform before the order is given to stop. Some interesting 
statistics of the number of days during which the top seats 
are desirable for riding purposes have been compiled by Mr. 
Bellamy. He says in regard to them: 

"I have taken from the meteorological report the days during 
the past year on which the rainfall exceeded .05 of an inch, 
and which could be described as in any way wet, and the days 
upon which the temperature was below 35 <legs., and could be 
described as cold. I find that under the first heading there are 
seventy-four, and under the second thirty-two, and that four 
of these are concurrent days, giving a total of rn6, or 29 per 
cent of the traffic year, when outside traveling could be re­
garded as inconvenient. On the other hand I have taken out 
the number of days when the temperature was 50 <legs. or 
over, when outside traveling would be undoubtedly preferred, 
and find that they total 173, or nearly half of the whole year. 
For the remaining eighty-six days, nearly one-fourth of the 
year, that are dry, with the temperature over 35 <legs., the out­
side seats are very largely occupied. It must be borne in mind 
that the outside accommodation is much greater than inside, 
forty-two against twenty-two, and with our climate I have 
demonstrated that it is practicable to use a collapsable covering 
for the upper deck of the cars, which renders them available 
during the whole of the year. With the advance of sanitary 

Table Showing Average Monthly Temperature (in degrees Fahr.) in Several British 
and American Cities. 

There is no doubt that the more equable temperature in Great 
Britain accounts in large measure for the popularity of the 
double-deck cars in that country, but it is also true that the 
average rainfall is considerabiy greater in America than in 
Great Britain. This may seem surprising to those to whom 
the "moist climate" of England has been a long-cherished 
tradition, but the American rains make up in severity what they 
lack in continuity. This fact constitutes an additional obj ection 
to double-deck cars in the United States. Outside riding during 
a slight drizzle is not very objectionable to many persons when 
suitably clad in rainproof coats, as a glance at the upper decks 
of the cars in most British cities during a "Scotch mist" will 
indicate. If, however, these same passengers were exposed to 
a downpour or cloudburst, such as is not infrequent in many 
American cities during any except the three winter months, the 
conditions would be quite different. 

The rainfall in different cities varies quite considerably, but 
an examination of the accompanying table will show that it is 
less in London than in any of the other six cities selected for 
the purposes of comparison; and that even Glasgow, with its 
traditional wet weather, has an average rainfall extending 
throughout the year considerably less than New York, and 
only slightly more than Philadelphia, \:Vashington or St. Louis. 
The American figures are taken from the official reports of the 
United States \Veather Bureau, and the British from the rec­
ords of the Royal Meteorological Office. A table of average 
temperatures by months for the same cities is also appended. 

\Vhen these differences in character and quantity of rainfall 
are added to those of temperature it is easy to understand why. 
for those r easons alone, 1.he double-deck car would be unsu it­
able for 1.he United States. In fact their practical use would 
be confined to a small portion only of the year, while their in ­
conveniences, in the way of delaying traffic, would be con­
siderable. They were tried and abandoned during horse car 
days in Philadelphia, ·w ashington, Pittsburg and other cities. 

In spite of the fact that the managers of most of the largest 
tramway companies in Great Britain advocate double-deck cars, 
there is no doubt that there is a growing tendency. certainly 
among the smaller British towns, toward the uc;e of si ngle-deck 
cars, especially combination cars, such as are known in America 
as the California type. Among the cities which are using this 
car are \:Volverhampton, Rothsay. Southport, Gateshead and 
Sunderland, while . a consi<lerable number of others are using 
the standard closed car, either si ngle or double truck. similar to 

T able Showing Average Monthly Rainfall (in In ches) in Several British 
and American Cities 
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* Ave age ror ,10 years, 1871-1900, reported hy Royal l\leteorological Office. 

knowledge among the people there is an undoubted growth in 
favor of outside traveling, and at times of epidemic sickness a 
considerable section of the public will only ride outside. 

"The provision of the upper deck deals also most satisfac­
torily with the smoking difficulty. The single-deck car, unless 
it is run round a loop at the termini , must, on alternate journeys, 
have the smoking compartment ahead, when great annoyance 
is caused to .the rear non-smoking passengers. With the upper 
deck the difficulty is entirely overcome, as smoking is only per­
mitted behind the trolley standard. Taking the matter of rev­
enue earning capacity to first cost, which, after meeting the 
public requirements, must remain the principal question, the 
double-deck car certainly leads the way." 

1.80 2.85 2.19 35.53 

t Avera,e;e for 10 yea rs. 1892- 1901, rep orted by U. S \\'eat li er B11reau. 

the standard American car. The chief advantage of the single­
deck car is that it can be loaded and unloaded much more 
quickly, and as the tramway systems develop and the traffic 
becomes more dense it is thought by many that the single-deck 
car will come into somewhat more general use. 

One other point remains to be considered, and that is the 
wear on the track. The double-deck cars in Britain are almost 
exclusively of the single-t ruck type, with a 6-ft. or 6¼-ft. wheel 
base. With the 1-in. grooved rail used generally, and with the 
30-ft. and 35-ft. curves. which are common. there is undoubtedly 
an excessive amount of flange wear on both wheel and rail. 
The increased weight per wheel of a loaded double-truck car 
must have a detrimental C'ffect on the rail-joints. 
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CONDUIT CONSTRUCTION IN BRUSSELS 

In the September, 1902, issue of this paper a description was 
published of the Brussels tramways and of the underground 
conduit system which has been adopted in that city. T his con­
duit, as is common in European cities, is laid on one side of the 

VIEW OF PARTIALLY COMPLETED WORK 

track and forms one of the track r ai ls, the flange of the wheel 
running in the slot of the conduit. 

One of the accompanying views shows the method of laying 
the conduit, and as it differs from that originally followed some 
particulars of it will be of interest. The method is practically 
the same in principle as that 
followed in New York city, 
but as the conduit is laid at 
the side instead of in the 
middle of the track there are 
necessarily some points of 
difference. 

The original plan was to 
excavate a trench for the 
entire width occupied by the 
conduit, or by the two con­
duits in case of a double­
track road. The bottom of 
this trench was then laid 
with concrete, and after this 
had set the yokes were 
placed in position and held in 
place by cf'ment. After this 
the slot rails were laid on the 
yokes and aligned. This 
always occupied considerable 
time, as any slight d isplace­
ment of the yokes threw out 
the alignment of the slot 
rails. When this work was 
accomplished, however, the 
conduit was built up by 
means of concrete blocks 
prepared in advance, or by brick, or else by means of concrete 
tamped into place around moulds. The constrcction was then 
allowed to set, after which the earth was tamped in around the 
conduit and the paving was laid. 

This method of construction involved the removal of a con­
siderable amount of earth, the opening of the street for four 

or five weeks and difficulty in aligning the rails . Moreover, 
during this time it was necessary to keep along the line of work 
a quantity of earth in order to replace it around the conduit. 
This created an obstruction on the street as well as a consider­
able disarrangement of the tramway service, as both tracks 
were usually open at the same time. 

The new method followed avoids practically 
all of these difficulties, and as only one con­
duit is laid at a time, one track and half of the 
street is still free for tramway and vehicle 
traffic. 

A trench is first constructed of exactly the 
dimensions which will be taken by the com­
pleted conduit, so that the quantity of earth 
removed is a minimum and it can immediately 
be carted away. The yokes are placed 1.25 m, 
about 5 ft. apart, and niches are carefully cut 
in the trench at exactly the points required to 
accommodate these yokes ; the yokes are then 
put in place. After this has been done wooden 
timbers are placed across the trench to sup­
port the slot rails, and at such a height that 
when the slot rails are placed on them they 
will rest on the yokes, and will be in their 
proper future position. O n these timbers are 
mounted cast-iron clamps, which are of just 
the right shape to fit the base of the slot rails. 
The rails themselves are then set in these 
clamps, after which they are held together on 
top by means of a T-shaped clamp which em­

braces the heads of the rails and fits into a mortise in the lower 
clamp. In this way the proper position of the rails is secured in 
an exact manner, and it is only necessary to align and level 
them, which is easily done by adjusting the position of the 
wooden timbers. In other words, the track is aligned by means 

I NSERTING MOULDS IN TRENCH 

of the slot rails, which is the end desired, and the rest of the 
structure is made to conform to it. The next process is to 
attach the yokes to the slot rails, which is done by means of four 
bolts. The brace rods connecting the web of the slot rails with 
the yokes are then put in place. The only work now remaining 
to be done is to build up the conduit proper. 



STREET RAILWAY JO URN AL 

As has already been said, the outside section of the trench 
serves as the exter ior mould of the concrete. The interior 
mould is illustrated herewith. It consists of three parts, a semi­
circular piece made of wood and marked A., and two vertical 
pieces markep B. This mould, as shown in the longitudinal 
section, is made in two parts 
held together by bolts and pins 

fitting against the upright pieces of the mould a small wooden 
secondary mould marked F. The bearing for the brace holding 
the insulator is obtained by placing it in the concrete at the 
time of tamping by means of clamps of the proper form, and 
which are afterwards removed. 

Longitudinal Section, 
so that it can easily be taken 
apart and removed from the 
conduit after the concrete has 
been packed in place. The 
mould is fitted with two long, 
upright handles provided with 
a flexible joint, by means of 
which they can be straightened 
out against the lowest surface 
of the rail. The handles also 
serve to shove along the mould 
from one part of the conduit to 
another as the work progresses. 
To prevent the lower piece 
from wedging against the verti­
cal pieces and to secure a good 
joint between the parts the 
lower part is tpade slightly less 
than half of the arc of the 
circle. The vertical pieces, B, 
are also of wood, and are held 
in position at the top by the 
brace B, and in vertical posi­
tion by the wooden wedges E. 
No bolts are used, so that the 
mould can be put together in 
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position or taken apart in less than a minute. The conduit 
used is made of one part of Portland cement with three parts 
of sand and five parts of broken stone. The concrete is first 
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tamped under the yokes and then around the sides of the mould. 
The tampers used for this purpose are of wood, shod with steel 
and weigh about 3 kg (6,½ lbs.). 

The insulators are placed every 5 m, and are set in small 
recesses left in the concrete. These recesses are obtained by 

In this way a concrete body of great density, well set in the 
soil, is obtained. After the tamping is finished the cross ties 
are removed and the top of the conduit is covered with steel 
plates intended to distribute the weight of the pavement evenly 
on the conduit. The only work remaining is then the in­
stallation of the secondary rail, which is placed in the usual 
way, and the paving. 

The time of accomplishing this work depends upon various 
circumstances, but averages about five days in streets paved 
with blocks and about double that in streets paved with asphalt, 
for the reason that time has to be allowed for the concrete to 
set before tamping down the asphalt. 

The work of reconstruction of the Brussels lines was com­
menced in May and was finished late in the year. They will 
be put in operation as soon as the new power station is com­
pleted, which will be during 1903. 

The third line of cars from suburban lines outside the system 
of the Boston Elevated Railway Company to run into the Park 
Street subway station has been placed in service. The route is 
from Natick, Mass., over the Newton Street Railway Com­
pany's tracks, via Washington Street and Commonwealth 
Avenue, Newton, and Commonwealth Avenue, Beacon S treet 
and Boylston Street, Boston. This gives a through car from 
Na tick to Park Street every half hour. The Newton Company 
has been running cars between P ark S treet, Wa ltham and 
Auburndale by a similar arrangement for some weeks. 

One of the plans of the Boston & 'vVorcester people is to 
bid for the contract to transport the Boston companies of the 
State militia from the camp ground to Boston next June. The 
brigade will break camp June 24, and the South Framingham 
power house of the railway company is directly opposite the 
camp ground. Although it will take more time to carry the 
troops to Boston by trolley instead of by steam road, the line 
will land them in the center of the city rather than at the foot 
of Summer Street. 
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THE WINDING UP OF THE EVERETT-MOORE SYNDICATE 

T he recent financing and the removal of the receivership of 
the Lake Shore E lectri c Railway practically marked the closing 
of the last problem to be solved in the rehabilitation of the 
electric railway properti es of the famous Everett-Moore syndi ­
cate, of Cleveland. But the prediction free ly made in the 
early stages of the embarrassment, to the effect that a few 
months would see the syndicate on its feet in shape to carry 
out its proj ects and to assume its fo rmer position in the front 
rank of the financial giants of the country, seems at present 
improbable of realization. T he gentlemen identified with the 
syndicate are unquestionably still very wealthy men, but they 
can hardly regain the prestige they have lost or gather together 
again the vas t g roup of proper ties that have been, to a large 
extent, disrupted during the past year. 

As a matte r of fac t no less person than Mr. Moore has made 
the statement that in the future the heads of the syndicate will 
work as individuals, and that while they are bound to be more 
or less alli ed through fr iendship and their mutual interests, 
there will be no more concerted ac tion to the extent of the 
endorsement of paper as a syndicate. Mr. Everett wi ll devote 
his attention to the development of the properties in which he is 
interested, since hi s fo r te has always been in the operating 
rather than the fin ancing of proj ects, whi le Mr. Ivloore will 
devote his chi ef attention to the banki ng business. He is a 
banker by pro fession, and is in terested in several leading Cleve­
land institutions besides bei ng a member of the Boston banking 
fi rm of Moore, Baker & Company. 

To those who have watched the growth of the Everett-Moore 
syndicate since its inception, and have had a chance to know 
the important services which they rendered to the advancement 
of the electri c railway industry in general, it is a matter of deep 
regret that thei r plans should have been blasted j ust at a time 
when they were about to complete solid foundations for struc­
tures that promised to ecl ipse anything in their lines of work. 

J an. I, 1902, saw the Everett-Moore syndicate in control of 
the most remarkable groups of electric railway properties and 
independent telephone system this country has ever seen. 

T he t rac tion system included something like 1500 miles of 
electric railways in operation, with several hundred mi les of 
road under construction and projected, while the independent 
telephone propert ies included the control of thirty or more 
leading exchanges in Ohio and Michigan, linked together by 
the most important independent long-distance system in the 
country, connecting nearly 400 exchanges with about 9000 
miles of toll lines. 

T he electric railway properties that were absolute ly con­
trolled by the Everett-Moore syndicate are detailed herewith : 

Capital Miles of 
Name Stock Track 

Cleveland Electric Railway .. $13,000,000 136 
Defroit United Railway. . . . . 12,500,000 380 
Toledo Railway & Light..... 12,000,000 ro2 
Lake Shore Elec. Railway. . . 6,000,000 160 
Northern Ohio Traction Co.. 2,500.000 95 
Cleve., Painesville & East'n.. r ,500,000 38 
Dt. & Pt. Huron Shore Line. 2,000,000 ro8 
Toledo & Maumee Valley... 300,000 15 

Annual 
Earnings , 

1901 
$2,296,889 

2,919,171 
r,3rr,084 

358,rSo 
617,or 1 
164,971 
327,148 

London Street Railway. . . . . 450,000 28 141,846 
I t had under construction the Detroit & Toledo Shore Line, 

the Scioto Valley Traction Company, the Cleveland, Paines­
vi lle & Ashtabula Railway, and the I llinois Central Traction 
Company. It was also heavily in terested in the Aurora, E lgin 
& Chicago, the Vvashington & Baltimore. the Miami & E rie 
Canal, the Cleveland & Eastern, the Cleve land & Chagrin F alls , 
the Chagrin Falls & Eastern, the W heeling Traction Com­
pany and probably a number of other proper t ies. 

The history of this great group of properties is interesting. 
Henry A. Everett started as an offi ce boy with the E ast Cieve-

land Rail way, of which his father, Dr. Everett, was founder 
and president, and he inherited the control of this property. 
A lso interested in the E ast Cleveland road was Charles Wason, 
who has since become identified with all Everett-Moore 
propos1t10ns. In 1892 a number of Cleveland lines were con­
solida ted into the Cleveland Electric Railway, and later Mr. 
Everett obtained control and became president of the system. 
In 1892 Mr. E verett supervised the electrification of the To­
ronto, Can., horse car lines, and later did similar service for 
the JVIontreal and London, Ont., lines. He became manager 
and a large stockholder in • these properties, and retained con­
tro l of the T oronto and Montreal lines until 1900, when he dis­
posed of his interests, because they were too far away from his 
chi ef field of action. 

I n 1894 Mr. Everett secured a franchise in Detroit, which 
finally resulted in gaining control fo r himself and his asso­
ciates of a ll the Detroit city lines, which were consolidated 
under the present title of the Detroit United Railway. In 1895 
Messrs. Everett, W ason and others built their first suburban 
line, from Cleveland to P ainesville. Soon after they obtained 
a controlling interest in the Akron, Bedford & Cleveland line, 
whi ch was later merged into the Northern Ohio Traction Com­
pany, through the purchase of the Akron city lines with subur­
ban lines to Cuyahuga Falls, Kent and Barberton. About the 
same time )\fr. Everett became interested in the Lorain & 
Cleveland line, which was owned largely by Barney Mahler, 
who has since been a leading member of the syndicate. 

In 1900 came the formation of the Everett-Moore syndicate 
and the launching of a systematic campaign for the upbuilding 
of an immense electric railway system as well as an inde­
pendent telephone system; Mr. E verett having become inter­
ested in the telephone movement th rough the purchases of the 
franchi ses in Cleveland of the crippled Home Telephone Com­
pany. E dward W. Moore, who from a clerkship had worked 
himself to the secretary-treasurership of a prominent bank in 
whi ch Mr. Everett was interested, was invited to become the 
active financial man of the group. 

T he years 1900 and 1901 saw the remarkable development of 
the plans of the syndicate, which fo r a time threatened to ab­
sorb all the leading traction and te lephone properties in the 
Centra l West. T he controlling interest in the Toledo city lines 
was obtained at low figures, and the Toledo Railways & Light 
Company was formed, including all the electric railway and 
lighting proper ties in the city. T he Toledo, Fremont & Nor­
walk Rai lway was purchased and work was immediately 
star ted to connect it with the Lorain & Cleveland Railway, to 
form a through line from Cleveland to Toledo. Incidentally 
the Sandusky city lines and lighting plant, the Sandusky & 
Interurban and the Sandusky, Norwalk & Southern Railway 
were absorbed, and the whole merged into the Lake Shore 
E lectric Railway. The Canton-Akron and the Canton-Mas­
sillon interurban lines, together with the city lines of both the 
latter towns we re absorbed and merged into the Northern Ohio 
Tracti on Company. The Toledo & Maumee Valley Railway 
was purchased and later its stock was absorbed by the Toledo 
Rai lway & Light Company. The Toledo & Monroe Railway 
was acquired to prevent its being extended to Detroit, and thus 
make competition for the Detroit & Toledo Shore Line, which 
the syndicate had partially completed between Toledo and 
Detroit ; it was the intention to have consolidated the Toledo & 
Monroe with the other road, thus making a double track line; 
one track was to have been for freight and the other for fast 
passenger traffic. 

The most gigantic acquisition was the purchase of five of the 
six interurban lines radiating from Detroit, a total of nearly 
300 miles. The _remaining Detroit line would doubtless have 
been absorbed, as negotiations were still on when the crash 
came. They were merged into the Detroit United Railway, as 
was also the Sandwich, Windsor & Amherstburgh, on the 
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Canadian side, opposite Detroit, including also the lighting 
system of \Vindsor, making the Detroit United one of the 
largest systems in the country. 

To lend prestige to these comyanies Messrs, Everett and 
Moore acquired stock and became directors in the Cleveland & 
Eastern and the Cleve.land & Chagrin Falls lines, since con­
solidated into the Eastern Ohio Traction Company. T hi s 
nominally extended the syndicate properties from Youngstown, 
Ohio, to Port Huron, Mich., traffic arra ngements having been 
made to reach the former city. 

T he plans made by the syndicate for developing these prop­
erti es have been touched on from time to time in the columns 
of the STREET RAILWAY JouRNAL, but they are worthy of re­
view. I t was proposed eventually to form a controlling com­
pany to have a capita l stock of something like $100,000,000, and 
to contro l a ll the rai lway properties under one head, as had 
already been accomplished in the telephone field through the 
Federa l Telephone Company. This was to have been accom­
pli shed by fi rst merg ing the properties into groups, the Detroit 
United system being the first step in this direction. It was 
planned to effect g reat economies through the standardization 
of equipment and the purchase of supplies and material in 
la rge quantities. The Everett-Moore Managers' .Association 
was form ed, and considerable work was actua lly accomplished 
in the standardization of city cars; about 200 city cars were 
purchased and are now in use in Cleveland, Toledo, Detroit 
and A kron. A standard "Everett-iVIoore Red'' was adopted as 
fini sh for inte rurban roads and a standard yellow for city cars, 
and they are sti ll in use on the majority of the roads. A stand­
ard for numbering cars was also adopted. The· central pur­
chasing department, wi th Charles vVason at the head, made 
many heavy purchases of material while it was in operation. 
It was the plan to eventually centralize power stations and to 
effect the economies resultant from generating current in large 
quantities. A trac t of coal lands, located near Massillon, was 
to have been purchased, and fuel was to have been handled at 
night over the syndicate's own lines. Repair shops were to 
be centra lized, and while this, point was denied, it was un­
doubtedly part of the plans for the future to build all their 
own cars. T he freight traffic was to have been developed by 
an interchange of business and it was the plan to handle heavy 
fre ight during the night. Great attention was to have been 
paid to developing summer traffic, and there was to have been a 
chain of parks and places of amusement, all under syndicate 
management, and with attractions that were to make regular 
circuits of the various resorts. The lighting business was also 
to receive considerable attention, and the syndicate was quietly 
at work securing franchises in all of the towns touched by its 
lines. There were offic ial predictions that a very short time 
would see li mi ted trains in operation from Pittsburg to Detroit 
and other points, with parlor and sleeping cars. 

Reasons almost without number have been assigned for the 
Everett-Moore emharrassment. In fact it was a complication 
of ci rcumstances, but it can be summed up in the single sen­
tence: "Lack of capital." It is not within the writer's 
province to crit icise those who are still millionaires through 
thei r own efforts, but undoubtedly had the syndicate confined 
itself to either line of enterprise-electric railways or tele­
phones-there never would have been any occasion for writing 
thi s article. And as a matter of fact it is extremely question­
able if the embarrassment might not have been averted had the 
syndicate kept its money strictly in these enterpri ses alone. 
As it was the Everett-Moore people fi gured in enterprises with­
out number. T hey were stockholders in numerous banks in 
Cleveland and vicinity and in the East. They were among the 
largest owners of real estate in Cleveland, and controlled 
several office bui ldings, a theater, a hotel and several apartment 
houses, besides being interested in two or three realty com­
panies operating in the neighborhood of Cleveland. It has 

been said that they would buy anything that was offe,ed cheap 
enough, providing the sellers would take part or a ll payment in 
Everett-Moore securities. 

The earlier propositions were all financed in Cleveland, and 
they aided in acquiring for the Forest City the ::eputation of 
being the greatest traction and independent telephone center 
in the country. There was a local pride in building and owning 
these properties, and as the majority of propo:;itions were suc­
cessful, or appeared promising, the securities were eagerly 
taken up by all classes of people. Gradually the movement 
spread until Everett-Moore securities permeated the business 
interests of the entire State, and they were looked upon as first­
class investments. Cleveland banks and later the smaller in­
stitutions throughout all the cities and villages of the district 
loaned money to the syndicate, as well as to individuals on the 
syndicate securities and on notes endorsed by the syndicate. 
Finally there came a time when Cleveland institutions were no 
longer strong enough to float the huge propositions, and at the 
time of the Detroit United deal the syndicate turned to New 
York capitalists with a $30,000,000 bond issue. This was 
finally put through at a reduced figure after many trying vicis­
situdes. Propositions were then presented for the sale of bonds 
on the Lake Shore Electric Railway and the Detroit & Toledo 
Shore Line, and at the same time the syndicate attempted to 
raise money on a block of telephone securities. It is generally 
believed that it was this telephone proposition that proved the 
' 'straw that broke the camel's back." Independent telephone 
securities were not fully appreciated by the moneyed interests 
of the East, and while it may or may not be true that the 
American Bell Telephone Company brought pressure to bear 
and thought to stifle with one blow the lusty independent giant 
that was developing with tremendous strides in the Cent ra l 
\;Vest, the fact remains that the telephone proposition hung 
fire for many months, and was presented under several d ifferent 
plans, among them the collateral trust plan, which, for a time, 
seemed likely to prove successful. The wonderful growth of 
the telephone properties astonished even the promoters them­
selves, and in nearly every exchange they were forced to make 
extensions at once, in some cases before they were fai rly 
started. This fact incurred heavy debts for the Reserve Con­
struction Company, the telephone construction company of 
the syndicate, causing the telephone supply people to press their 
claims. 

At the same time Cleveland banks that held Everett-Moore 
paper had been drained of much of their ready cash through 
heavy loans in building operations, through heavy losses suf­
fered by Cleveland people in taking care of margins on Amal­
gamated Copper stocks,· a security which was held extensively 
in Cleveland, and through the general depression prevailing 
at the time. 

The crash came on Jan. 2, 1902, when the Re serve Construc­
tion Company was forced into a receiver' s hands. On the 
sa me day it was announced that the Everett-1\Ioore syndicate 
had placed its entire affairs in the hands of a coterie of Cleve­
land bankers, who would attempt to arrange with all creditors 
for an extension of eighteen months. It was stated that this 
action had been taken with the full consent of the members uf 
the syndicate, and that it was deemed the wisest move in order 
to preserve the equities of the securities owned by the public 
at large and held by the banks on loans. 

During the next few days event fo llowed event in rapid suc­
cession. The Eastern bond buyers withdrew from their agree­
ments to take the Lake Shore Electric and the Detroit & Toledo 
Shore Line securities, and these roads were forced into the 
hands of receivers, the latter being wholly tied up. The Toledo 
& Monroe Railway reverted to its former owners owing to the 
failure of the Detroit & Toledo line. The effect on Cleveland 
and vicinity was tremendous. Everett-Moore securities had so 
permeated the entire commercial and banki ng tabric of the 
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district that the situation may almost be described as appalling. 
T here were runs on three banks, in whi ch the syndicate was 
in teres ted, and one of them fa iled as the indirect result. Sev­
eral small banks in neighboring towns were seriously embar­
rassed, and one or two went out of business. T he syndicate 
securities, and in fact a ll traction securities, w hich had been 
declining for several weeks past, owing to tight money, su f­
fered a decided slump, but to the credit of the good sense of 
Clevelanders there was not the panic that might have been 
expected, and within a very short time a reaction took place, 
caused by the demand fo r many of the securities at th e pre­
vailing low pri ces. Confidence was restored to a la rge degree 
as soon as it was seen that the individual propert ies, which 
were in good shape, could not be involved, and a g reat many 
people seized the opportunity of making good investments. T he 
w isdom of this, so fa r as the traction secur it ies are conce rned, 
is a mply demonstra ted in the quota t ions of the stocks of the 
leading roads presented herewith. T he first column represents 
the figures soon afte r the embar rassment, the second column 
the high quotations during September, 1902, when the bull 
mo vement reached its cl imax, and the th ird, the present quota­
t ions, w hich are cons idered very low owing to the general 
decline in a ll stocks: January, September, April, 

1902 1902 1903 
Cleveland E lectric Railway........... 69}i 92¼ So 
Cleveland, Painesvi ll e & Eastern. . . . . . 331/s 35 a 
Detro it Un ited Rai lway............... 56Vi 95¼ 85 
Toledo Railway & Light Company. . . . 20 40 33 
Lake Shore E l. (common)........... IO 22½ 14 
Lake Shore EI. (preferred). . . . . . . . . . . 45 61 53 
Northern Ohio Traction (common)... 20 70 b 
North ern Ohio T raction (pref en rd). . So 98 

a No recent sa les recorded on Cleveland Exchange. b Company reorganized 
with larger capital. 

The work of adjusting the affa irs of the syndicate was a 
herculean task. vVi th in a very short time credi to rs, to the 
amount of nearly $12,000,000, had fi led thei r claims, and with 
but one or two exceptions agreed to the eighteen months' ex­
tensions. T hen the bankers' commit tee announced that it was 
open for proposals on the various properties. And they came 
thick and fast. T he affa irs of each of the various properties 
we re placed in the hands of sub-committees, whose duty it was 
either to refinance them or arrange for the sale of the Everett­
Moore interests. After careful investigation the bankers com­
mittee announced that the majority of traction propositions 
we re in good shape, and that they would not be disposed of at 
up-set prices. Bargain hunters were disappointed, and the 
wisdom of this decision was soon made apparent, for the longer 
the committee held off the better figures it was enabled to com­
mand th rough the return of the public confidence in the sound­
ness of the propositions. T he first impor tant transaction was 
made February 15, when 43 ,000 shares of Cleveland E lectric 
Ra ilway at So, and 5000 shares of Cleveland City Rai lway at 
105 were sold to a syndicate headed by Horace A ndrews. The 
<:yndicate's equities in these sales were said to have been nearly 
th ree-quarters of a million, and the money went a long way 
towards taking care of pressing obliga tions. 

There was a touch of the pathetic in the sale of the Big 
Consolidated, the foundation of Henry Everett's career, espe­
cially in v iew of the fac t that the supremacy passed into the 
hands of one whom Mr. Everett had twice before vanqui shed 
in contests for control. .Numerous proposals were considered 
fo r leasi ng the Detroit and Toledo systems, but they fell 
throug-h. A n offer of 75 fo r the entire capi tal stock of the D e­
troit United failed, because a sufficient numbe r of shares could 
not be obtained to make the plan operative. Finally la rge blocks 
of the Everett-Moore h oldings were sold to brokers in various 
centers, who, in turn, placed them on the market. In this way 
the stock was widely scattered, and it is understood that some­
thing like 22,000 shares out of the 30,000 shares owned by th e 
syndicate were disposed of at between 70 and 78. By retaining 
8000 shares it is believed that the members of th e syndicate are 

still the largest individual stockholders in this prope r ty, and 
through the interests held by their fr iends are still theoretically 
in contro l. An offer of 20 was declined for the 80,000 shares of 
syndicate's Toledo Rai lways & Light stock, and 40,000 shares 
were disposed of through brokers at an average of about $ 22.50 

per share. T his sale was a magnificent deal fo r the syndicate, 
fo r the stock is said to have cost them only about $7 to $9, and 
they we re still enabled to retain the contro l. In the Northern 
Ohio T raction Company the syndicate owned 6244 shares of 
the 10,000 preferred, and 14,080 shares of the 25,000 common 
stock. A proposi tion was received to sell the entire property 
a t 37½ fo r the common, and 87½ for the preferred, but the 
minority stockholders declined to sell, and the syndicate's por­
t ion of the preferred stock was fina lly sold at $80. T he wisdom 
in holding the common is apparent when the above table of 
quotations is referred to. T hrough its common stock the syndi­
cate still reta ins control of the Northern Ohio T raction. An 
option was given on the London Street Rai lway but this fell 
through and the syndicate remains in control of a ve ry valuable 
property. The syndicate 's interest in the Aurora, Elgin & 
Chi cago was sold for $200,000. Its 60 per cent in te rest in the 
underwriting of the Scotia Valley Traction Company was sold 
to Columbus and Cincinnati people, who are now finishing the 
road. The franchises and right of way for the Cleveland, 
Painesville & Ashtabula were sold to Cleveland parties for 
$65,000, and the road is now being completed. T hrough failure 
to complete the purchase of the Canton-Akron and Canton­
Massillon lines these roads reverted back to T ucker, Anthony 
& Company, of Boston, from whom they had been purchased. 
A large amount of valuable real estate was disposed of early in 
the game; one piece adjoining the E lectric Building, on which 
i t was proposed to erect another office building, selling at $no,­
ooo. A large amount of Eastern and local bank stock was also 
di sposed of, among this being 15,000 shares of Dime Bank, 
whi ch brought 150. 

To provide for much needed improvements the Northern 
Ohio T raction Company was reorganized into the Northern 
Ohio T raction & Light Company. The capital stock was in­
creased from $2,500,000 to $7,500,000, of which $6,500,000 was 
issued. The road is now showing wonderful increases in earn­
ings, and it is well able to take care of th is increased load; the 
new stock is at present worth considerably more than the old 
c-ommon was a year ago. 

T he g reatest obstacle encountered by the bankers' committee 
was the refinancing of the Detroit & Toledo Shore Line and the 
Lake Shore E lectric Rai lway. Efforts to merge th e former into 
the Detroit U nited failed, and after many controve rsies the 
proper ty was fin ally sold to the Grand Trunk fo r use as a steam 
line. The electrical apparatus was sold to the Toledo & Monroe 
fo r its extension to Detroit. The syndicate netted its invest­
ment and inte rest and the creditors a re to be paid in bonds 
guaranteed by the steam company. The Lake Shore E lectric 
refinancing proved even more perplexing. Eastern bankers 
declined to touch the securit ies, and a syndicate of Cleveland 
banks finally agreed to buy them, but they required that th e 
receivership be first lifted. It was arranged to accomplish this 
th rough the sale of a new issue of $1,500,000 preferred stock, 
which was to be taken by the old preferred stockholde rs at 60. 
Many of these stockholde rs obj ected, in view of the fact that 
the preferred stock was selling at a considerably lower figure. 
For many weeks the plan was held up, and it was feared that 
property would have to be fo reclosed. Finally the Everett­
Moore syndicate removed the deadlock by taking 9000 shares 
of th e preferred. In Cleveland financ ial ci rcles this move is 
looked upon as an extr emely magnanimous one, since the 
syndicate, being th~ la rgest creditor of the road, could have 
fo reclosed the proper ty and could probably have bought it in 
at a low figu re. The receivership was removed A pril 1, and the 
road is being placed in fir st class shape. While the syndi<"ate 
owns the majority of the L ake Shore stock the coritrol is vested, 
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for the next five years, in the hands of the syndicate of Cleve­
land banks that purchased the bonds. 

T he adjustment of the affairs of the telephone properties 
presents a difficult proposition, but by reason of the rapidly 
increasing earnings of these properties the problem is daily 
becoming easier, and it is believed matters will soon be ad­
justed. The . largest creditors practically control the manage­
ment of these properties, and it is probable that some of them 
will be disposed of. The Federal interest in seven or eight 
exchanges has already been sold. 

The effects of the Everett-Moore embarrasment were wide­
spread and in a measure disastrous. T he promotion of electric 
rai lways in Ohio and adjoining States was practically stifled 
for many months, and many propo::: itions that had been par­
tially financed and were under way, were tied up through the 
bankers withdr~wing their support. Many roads that were 
planning extensions and improvements put as ide their tools 
and waited developments. ~VIaterial men who attempted to 
se ll electric railway supplies in Ohio during the summer of 
1902 have painful recollection s of th e truth of these statements. 
But there is another phase to the situation ; it taught would-be 
promoters that electric railroad s could not be built without 
capital, and it practically wiped out a cloucl of wild-cat pro­
j ects that threatened to throw into disrepute plans for building 
these latest harbingers of a higher stage of civilization. 
The outcome has demonstrated beyond a question of a doubt 
that well located and well designed electric railway properties 
are among th·e safest investments known to modern financi ers, 
and there are hundreds of wealthy men in Cleveland and the 
Central West who made their fortunes by investing in Everett­
Moore and other traction securities in the early days of the 
syndicate's difficulties. 

•• 
CONNECTING TRENTONt N. J.t AND DOYLESTOWN AND 

EASTONt PA. 

The New Jersey & Pennsylvania Traction Company's exten­
sion from Yardley to Newtown, Pa., is expected to be in opera­
tion early in June. Two cars have been ordered from the 
Brill Company, of Philadelphia, f9r delivery by May I. A n­
other car will follow shortly after and others as they a re 
needed. The general specifications call for a car 37 ft. over 
bumpers, equipped with four 40-hp motors, Christensen air 
brakes, cross-seats, enclosed vestibules, etc. T hey will be built 
largely from special plans evolved by General Manager Barry, 
of the New J ersey & Pennsylvania Company, and will weigh 
about 20 tons net. The road will run entirely over private right 
of way from Yardley to Newtown, Pa., and there will be less 
than I mile of the 7 miles between Newtown and Yardley 
where the grades . will exceed 2 per cent . There will be two 
short sections of 4 per cent grade and two of 3 per cent. A 
30-ft. right of way has been purchased. The 12 miles from the 
center of Trenton to Newtown will be covered in about 40 
minutes, and the fare will be 15 cents for the entire distance. 
The completion of thi s line will afford connections between 
Trenton, N. J., and Doylestown. Pa., 26 miles, and through to 
Easton, Pa., with the completion of the. Philadelphia & Easton 
Railway Company, between Doylestown and Easton. 

•• 
On Feb. 10 a disastrous fire occurred in the borough of 

Mornington, New Zealand, by which the power station and 
car house of the Mornington Tramway Company were cle­
st rnyed. The loss is es timated hy M r. E unson, general man­
ager of the Mornington Tramway Company, at about £10,000. 
The immrance carri ed on the property was £5,735. T he road 
was operated by cable and was built in 1883. Negotia tion s are 
pending for the purchase of the road by the local authorit ies, 
amt it is possible th at these negotiat ions will be hastened by 
the fire. In this case elec tricity will probably be used. 

NOTES ON THE VALTELLINA 20t000-VOLT THREE-PHASE 
RAILWAY IN ITALY* 

DY WlLLlAi\l J. H i\MMEl{ 

About two years ago I had the pleasure of visiting the works 
of Messrs. Ganz & Company, in Buda-P est, Hungary, and 
through the courtesy of Director Otto F . Blathy, I was given 
fac ilities to study the company' s 20,000-volt three-phase system 
for operating electric railroads. In September last I embraced 
the opportunity of visiting the generating plant and railroad 
equipment in Northern Italy. 

For nearly two years Ganz & Company have been installing 
this plant, and it was officially started up Sept. 4, 1902; and this 
firm and the Societa della Rete Adriatica, for whom the work 
was carried out, are to be congratulated upon the pluck and 
perseve rance they have shown in grappling wi th the we ll -nigh 
in superable difficulties they have had to contend with, and the 
very able manner in which they have carried out this stupen­
dous undertaking. It represents the most important and inter­
esting electric railway insta llation in the world, and it is, in­
deed, remarkable that so little attention has been given by 
engineer s, especially in this country, to this important and 
successful effort to establish long-di stance electric ra ilroading 
under steam railroad conditions. 

I visited the railway early in September, 1902, almost simul­
taneously with the starting up of the road, and spent some 
<lays traveling over the entire line; and, although the Lecco­
Colico section was not being electrically operated at the time 
of my visit, all the rest of the road was; and I can bear testi­
mony to the remarkable success of the operation of the road, 
which compared very favorably in smoothness and reliability of 
running, in starting and stopping, etc ., with any road I am 
familiar with, either here or abroad; and I am informed that the 
company already has under contemplation the equipment of the 
road from L ecco to Milan in addition to the 72 miles already in 
operation. 

Thi s railway system has until recently been operated by 
steam, and is known as the Lecco-Sondrio and Chiavenn a Line. 
E normous difficulties have been met with in the in sta1lation of 
this plant, not so much in the employment of the initial voltage 
of 20,000 volts, but in dealing with the difficulties of the road­
bed, which, as in all Italian roads, is execrable; also by reason 
of the length of the line, the problems in freight and passenger 
haulage, the very large number of tunnels the road had to pass 
through, the high winds and freshets in the mountain streams, 
and the difficulties in elec trically equipping a standard gage 
road of 72 miles in length during the thne that it was bei ng 
constantly ope rated as a steam road. 

The power house represents about 7400 hp, with fac ili ties for 
increasing this when necessary. The plan consists of three 
2000-hp Shuckert three-phase alternators of the revolving field 
type, supplying 20.000 volts at 15 cycles ; these are direct con­
nected to three turbines suppli ed from a raceway between 2 

miles and 3 mile in length, sections of ,vhich are open cuts 
through the rock, and other sections being through tunnels. 
T he water is carried to the head stock 90 ft. above th e station 
and delivered at the rate of 35 cubic meters per sec: oncl. 

At the time of my vi sit but one alternator wa s being used, and 
it was claimed that thi s could he made suffici ent to operate 
the entire road, and the engineers have been surprised to find 
they would have such a very large reserve of power above all 
present requirements. 

T he power plant is placed at Morhegno, <) 1/2 miles from 
C olico, 'ir l 5¼ miles from Sondrio. 

The three-phase current of 20,000 volts is connected direc tly 
to the primary line, which supplies nine sub-stations equipped 

* From a lecture deli ve red !Jefore the Franklin Institu te, Philad elphia, 
Feb. 12, 1903. 
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with ten 300-kw. Ganz transformers and t l;e necessary 
switches, a rresters and motor-driven vent ilati ng dev ices fo r 
the transformers. A t these sub-s tations the current is stepped 
down to 3000 volts; these stations furnishing current to the 

l l 

motors, .::onsist of two copper rollers, each 16 ins. long and 
having a diameter of 3¼ ins. T hese ro llers a re mounted in the 
sam e axial line and have steel ball-bearings. These bearings, 
however, do not have any current passing through them, it 

having been found in a ll trolleys with ball-bearings that 
the passage of the current through them soon pitted and 
roughened the sur faces. To the left and right of these 
pa irs of rollers are copper cones about 8 ins. long, rigidly 
a ttached to the tro lley support. The base of the trolley 

J is supported on the top of the car, and has a long hori-
~ zontal hinge, and the trolley is connected to the piston of 

an air cylinder supplied by the air brake apparatus on the 
train, so that the trolley can be readily raised and lowered 
- a dash-pot preventing jar. 

FIG. 1.- EX PR ESS PA SSENGE R T RA I N, V,-\ L T EL LJ i:\'A 20000-V O LT , 
TH R E Kl'H ASE R AI LROA D 

Each of the primary or high-tension motors has its 
trolley with double rollers. T he current is taken from the 
two rollers by collecting brushes running in contact with 
gr aphite collars, aga inst which they are held by spi ra l 
springs. T he current is taken from these trolleys by 
hi ghly insulated wires in side of grounded metallic tubing, 
3000 volts being supplied direct to the motor. Each car 
is mounted on two four-whee l trucks, and is equipped with 
two "prima ry" and two " secondary" induction motors, 
there being in a ll four motors of 150 hp each. 

eleven independen t sect ions of the overhead trolley line- each 
abuut 6 miles in length. Each of these ci r cui ts is equipped 
with fu ses. T he two overhead t ro lley wi res, each 8 mm in 
di ameter, represent two of the phases and the t rack the third. 
T he line in sulato rs have five pett icoats, dec reasing in size from 
top to bottom, and are made of porcelain . T he poles a re o f 
wood. but eventua lly w ill be replaced by steel poles. 
T he line w ire, whi ch is of copper , is 7 mm in diamete r , 
and was doubly insula ted and fl exibly suspended. 

The high-tension 20,000 feeders were carried over or 
a round a ll tunnels, some thir ty- two in number, but the 
3000-volt trolley wire passed th rough a ll tun nels, being 
supported from the roof at a height of 4.80 111 . E speeial 
privi leges we re acco rded IJy the government for plac ing 
these circui ts below the regula tion height of G 111 , where 
they passed th rough the tunn els, and it was found 
necessary to replace the latera l suspension by a longi­
tudinal suspension. owing to s trai ns originally IJreaking 
the supportin g dev ices. T he increase of speecl over that 
employed in operating the road by steam necessitated 
the changing of the pi tch of the road, and a lso necess i­
tated altering the trolley circui t to prevent the trolleys 
striking the tunnel sides. T here arc seventeen regular 
stations and eight extra stopping places. T he sta tions 
a re suppli ed wi th incandescent lighting from the ra il­
road power plant at Morbegno through suitable trans­
formers. 

Passenger and fre ight traffi c is operated indepen-
dently. The types of these cars are shown in the ac­
companying illustrations, F igs. I and 2. At the t ime of my 
inspection they had ten passenge r trains and two fre ight, and 
were expecting, in addition. three more_passenger and two more 
freight t rains. 

The freight locomotives a re approx imately 700 hp, employ­
ing four motors, and a re capable of hauling 500 tons on the 
level at a speed of 19 m. p. h. 

The passenger locomotives a re also equipped with four 
primary motor s, operated in parallel, each weighing about 3.½ 
tons, and representing 300 hp. The schedule speed is about 37.½ 
m. p. h . on the level, and about half that on the grade. The cars 
of the express trains carry fifty passengers , and the local cars 
each six ty-four passengers. 

T he trolleys, which take the 3000-volt current direct to the 

The rotors each weigh about r .½ tons. T he air gap is 
only between + mm and 5 111111. 

ln sta rtii1g up a train or climbing up a grade the motors are 
connec ted in "cascade," or, in other words, while the 3000-volt 
current is direc t connected to the stationary windings of the 
··primary" motors the windings of their "rotors," which are 
des igned fo r 300 volts, are connected to the stationary wind-

F IG. 2.-FREIGHT LO COMO -:!_' l VE, VALTELLJ N.\ 20 ,000NOLT, 
TH I< EE-I'J-L\SE R .\ILRU 1\ n 

ings of the "secondary'' motors, while their "rotors'' are in turn 
connected to a fluid resistance. This arrangement gives a 
speed of about 18.½ m. p. h. T he controller is thrown to but 
two positions- i. e., half-speed and full-speed. 

\i\Then the handle of the controller (shown in Fig. 4) is 
thrown to the second or full-speed position the stationary fields 
of the two "primary" motors a re then thrown directly on the 
line, and their rotors are connected to the fluid resistances, 
which are slowly cut out of the circuit. In the meantime the 
"secondary" motors have been cut out of the circuit. This 
fu ll-speed arrangement gives approximately 37,½ m. p. h. 

The controllers at each end of the car are connected me­
chanically, and the high-tension switches are connected elec­
trically. A special device renders it impossible for any one 
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to open the boxes conta111111g the high-tension switching ap­
paratus until a key has been removed from the trolley device; 
and this key cannot be removed until the trolley has been 
lowered and the circuit thus opened, rendering it perfectly 
safe. 

A high-tension switch carrying the 3000-volt primary current 
is shown in Fig. 3, and consists of a horizontal iron plate 
pivoted on a vertical sha ft ending in a rack which engages a 
pinion worked by a crank. T he plate is rai sed by turning the 
hand crank- thi s plate having six porcela in-backed bolts with 
steatite heads mounted on the upper side. 

The coll ec ting current circuit is connected to three copper 
sockets sunk in porcela in insul ators, the cables to the three 
motors being similarly connected to three sockets. A ll of the 

FIG. 3.-PRii\IARY OR MAI N- LI NE SW ITCH (3000-VO L T) 

six sockets are directly above the pla tes, which a re ra ised by 
the crank. The insertion of the bolts into the sockets estab­
lishes a perfect connection, and on their withdrawal a rarefica­
tion of the air is produced, which to some extent prevents the 
formation of an arc, which is further ass isted by the steatite 
heads. 

\ Reversal of the current to the mntors may be effected by 
'\ rotating the lower switch-plate on its ver ti cal axis. A relay 

placed in the return circuit to the rail s causes a cutting off 
of the current to the motors by lowering the switch-pl ate 
should a safe limit be ex ceeded. A spec ial device is a lso pro­
vided in case of the potential falling, due to a break in the line, 
by means of which device the 3000-volt trol1ey circuit is 
grounded. 

The arrangement employed on thi s line is such that it is 
impossible for twn trains to mov e upon the same section o f 
track in the same direction at the same timc,as each train leaves 

the section behind it dead, re-establi :,hing the ci rcuiL as soon 
as it has passed into the next block. 

The signalling system employed, when set again~t an ap­
proaching tra in, at the same time cuts off the current from that 
particular section until the t rain is given the right of way. 

The brakes on the train a re also automatically applied the 

r 

l 

FIG. 4.-CONTROLLER, YA LTELLI NA R AILROAD 

moment the tra in endeavors to enter a section over which the 
preceding tra in has the right of way. 

During the entire time of operating thi s road but one acci ­
dent has o:curred, and tha t du e to a workman fo rcing the door 
of the high-tension box open, and thu s somewhat severely 
burning hi s a rm. 

The wires of both the fi ehl and rotor w indings pass long;· 
tudinally th rough insulated tubes in the iron . The ends of the 
winding are insulated by mi ca and protec ted by plates or caps 
bolted on, and the windings are a ll invi sibl e. T he motors are 
direc t-connected to the axl es. By this I mean no gearing is 
employed. T he axle of the ro tor is hollow, the internal 
diameter being 8 ins., and is lined with brass. T he car axle, 
which has a diameter of 4 in s., passes through this hollow axle. 

The circuits to the three collecting rings pass through 
grooves in the rotor sha ft, and the rotor sha ft and ca r wheel 
a re fl ex ibly connected, thus preventin g jarring and vibrating. 
T he smoothness with whi ch these t ra in s were started and 
stopped is remarkable. 

A t one end of the rotor is a driving fl ange which is con­
nected to the driving wheel on tha t side of the motor through 
two links, one of which acts by thru st and th e other by tension, 
the two stresses being o f equ al magni tude; a t the other end of 
the rotor the three coll ector r ings, upon whi ch rest the three 
carbon block brushes supplying current to the rotor. 

A 100-volt three-phase motor is suppli ed w ith cur rent 
throu gh an 8-kw transformer connected to the line, and is used 
fo r compress ing the a ir fo r t he air brakes, fo r ra ising and 
lowering the fluid in the res istance boxes, and for rai sing and 
lowering the t rolleys and automatically operating the high­
tension switches. 

A circuit from the same transformer supplies current for 
lighting the train. It was found tha t the low periodi city of 15 
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per second caused such noticeable fluctuation in the light of the 
ordinary incandescent lamp, that three-phase or three-filament 
lamps were made by both the Cruto and Ganz Companies for 
this purpose, and a re being very successfully employed. I saw 
lamps of both of these types tested on the circuit, and the 
three-phase lamps were remarkably steady, while the others 
were not. 

The liquid rheostat employed on these cars is very ingen­
ious, and has given very satisfactory service. It is a three­
phase rheostat, and consists of an iron box w ith three wings 
to it, from the top of which depend three separate cylinders. 
Inside of each cylinder a re two sets of iron plates which are 
rounded at the lower ext remity, and vary in length. The 
alternate plates are connected in pairs, the current entering by 
one plate and leaving by the other ; the sets being a ttached to 
the three phases of the low-tension roller circuit s, whi ch have 

T RANSFORMER 
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SHORT CIRCUIT 
CONTACTS 

The operations described are repeated in securing accelera­
tion from half to full speed, and in securing retardation from 
full to half speed, at which time the motors operate in "cas­
cade," as already described. 

The Arcioni three-phase recording wattmeter, manufactured 
by Camillo Olivetti, of I vrea, Italy, is employed to register the 
entire output of the Morbegno plant. This wattmeter, I found, 
is being used extensively in various high-tension plants 
throughout Europe, and is giving very great satisfaction. I 
know of no instrument for thi s class of work w~ich has given 
as satisfactory results. No oil switches are employed in this 
plant, ropes being used to pull the levers attached to the high­
tension switches overhead; and to these are attached Siemen's 
horned lightning arresters. 

I was informed that no lightning has ever entered the station, 
and the protect=on is doubtless due to the very interesting light-

~ 
PRIMA RY SWITCH 

EARTH 

Street Ry.Journal 

FIG . 5.~ WI IU NG l' L.\ N OF MOTOR CAR 

a potential of only 300 volts. A cooling device is attached to 
these rheostats. 

The solution employed is sodium carbonate contained in the 
lower portion of the outer case. T he upper portion of this 
outer case is supplied with compressed air, which, on being 
supplied to the case, in a greater or less degree, allows the 
solution to rise in the three cylinders. In rising, the liquid 
comes in contact with the iron plates, one after ano ther, thus 
cutting the resistance out of the circuit to a greater or less 
degree, dependent upon the height of the soluti on. This plan, 
it will be readily seen, is much simpler and far preferable to 
the raising of the plates out of the liquid. The device is the 
result of extensive experimentation, and permits the motor­
driving torque to be kept constant during accelerat ion. The 
entire height through which the solution passes is less than a 
foot. 

The exhaust yalve is the lift type of valve, normally kept 
open by a spiral spring, and the valve for operating the rheo­
stat is compound-wound, having several openings through it. 
On being operated the compound valve first opens a clear way 
for the compressed air to the cylinder and to the top of the 
piston, which compresses the spiral spring of the exhaust valve 
already referred to, and closes this exhaust valve. The air then 
slowly passes through a small throttled aperture, admitting the 
a ir to the outside of the resistance box casing at a low pressure. 

\ Vhen half speed has been a ttained, the motion of the trolley 
lever , when thrown to full speed, causes the air-cock to close 
the throttling aperture, opening another aperture, and thus 
relieving the a ir above the upper surface of the exhaust valve 
piston , permitting the compression spring of thi s valve to in­
stantly open, it thus throwing in instantly the whole resistance. 

ning arrester. Three jets of water are thrown into the air, 
each j et coming within a short di stance of a tap taken from one 
of the three-phase lines of the high-tension circuit. Any light­
ning disturbance passing over the line will jump across the 
intervening air space, and pass through the water to the 
ground. The device is most simple, and thus far has proved 
very effective. 

In preparing the data on this most interesting engineering 
development, I am very much indebted to Director Otto F. 
Blathy and Mr. Kando, chief engineer , to whom the succes" 
of thi s sys tem is largely due, and to Lello Pontecorvo, one 
of the engineers of the Ganz Company, in charge of the work, 
who very courteously took me over the road, through the 
power hou se, etc., and furnished me with many of the engineer­
ing details. The illustrations which I have presented are from 
photographs made by myself, and from photographs and 
drawings furnished by the Ganz Company. 

----♦----
The right of Ohio interurban roads to acquire property by 

condemnation proceedings has again been demonstrated in a 
recent suit brought by the Cincinnati, Milford & Loveland 
Traction Company to condemn a right of way. The attorney 
for the property owner set up the demurrer that the company 
had been incorporated as a "street" or "electric" railroad, doing 
interurban business, and that to have the right to condemn it 
should have been incorporated as an "interurban" road. The 
court held that all railroads operating outside of municipal 
corporations and between cities and villages with motive power 
other than that furnished by animals have the right to condemn 
right of way along the highways and through private property 
outside of municipal corporations. 

/ 
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NOTES ON PIPE FITTING 

BY W. H. RIPLEY 

T he screwed-flange style of steam piping connection w ill 
probably continue to be most genera lly used, because of the 
considerably high er cost of the va rious other styles of joint. 
A concession to the popular belie f that a threaded joint mu st 
leak is found in the survival of the caulking recess at the back 
of the flange. This recess is seldom made use of except that it 
is sometimes fill ed with lead or copper wire in an attempt to 
stop the blowing along the threads tha t is common in high­
pressure work of th e ordinary character. 

High-pressure steam, blowing along threads, will quickly 
cut them away until blowing occurs a ll a round the pipe, which 
may result, as the write~ has seen it do, in the pipe pulling out 
of the fl ange. Vibration of the line, or the shock of a body 
of water passing through, may complete this des tru-:tion w ith ­
out warning. 

It is a common saying among pipe fit ters that three or four 
threads will hold a pipe. This belief is fo und ed on the as­
sumption that the cross-sectional a rea of the bases of three 
threads is suffici ent to res ist, in shear , any stress to which the 
pipe will be subj ected. T he practical result from thi s reckless 
assumption is that most pipe fitt er s run a fl ange on until th e 
pipe edge is within three or four threads of the fac e of the 
flange and stop. In fact it is laid down as a rule in some hand ­
books that the pipe should neve r be nm th rough to the face of 
the flange. If the thread s are good on both flan ge and pipe, 
and the tapers of both happ e"n to agree throughout , this may 
give a tight joint a t fir st , but it soon begins to leak when sub­
j ected to vibra tion under pressure. P robably the leaky member 
is then taken down and peened. Thi s pounding of the pipe is 
injurious to the end fibres, and se ldom result s in permanen t 
tightness, as the steam always has access to the threads at the 
end of the pipe. 

The following procedure is one ·whi ch, ·with careful erecting·, 
will give joints that are permanently tight : 

( 1) The threading of the pipe end should be carried back 
slightly more than the threaded depth of the fl ange, care bein g 
taken to have the tapers of the two agree throughout. 

( 2) The pipe should be run through the fl ange practically 
" to refu sal." 

( 3) Flange and pipe end should be faced off together. 
The gasket should be of such size as will cove r th e join t 

between the pipe end and the fl ange. 
The best fo rm of flange for use with qo lbs. pressure. or 

above, is the one with r aised bearing face . as this fo rm gives a 
certain amount of fl exibility in approaching the faces, is easiest 
to adjust th e gasket on, and makes possible a good di stribution 
of the bolt tension. It also has the advantage over a pl ain 
fl ange face, tha t it is easier to g ive it a bevel, if necessary, to 
fit any special situation. 

S teel fl anges a re capable of giving better distribution of 
bolt pressure th an iron , as they are somewhat lighte r and more 
flexible for the same pressures. They are li ab le, however, to be 
"di shed" by unskillful handling. 

The ti ghtness and permanence of a high-pressure steam line 
depend much more on the skill of the fitt er s than upon the 
style or quality of its material s. Frequently we find an old line 
of standard weight pipe and fittin gs that has operated fo r years 
w ithout giving trouble. As soon as we a ttempt to remove parts 
or di sturb it in any way it begins to fai l. The writer once saw 
a line of thi s description in process of removal. Fitters would 
remove a couple of lengths during the day, and the fo llowin g 
night a couple more length s would go to pi eces, so that a large 
part of the work of removal was don e by th e line itsel f. U nder 
the influence of v ibra tion and local ex pansion and contraction , 
this old line had gr adually adjusted itself to all the various 
~tresses ancl strains of its da ily work. T hese ad justments , 

extending from boiler nozzle to engine throttle, were disturbed 
by the removal of one member of th e structure, and rapid 
destruction overtook the rest. 

It is well when rebuilding old steam plants to go to consider ­
able expense and inconvenience rather than a ttempt to make 
additions or subtractions about the old piping. It should not 
be connected into the new system even at the same steam pres­
sure, and certainly not by a reducing valve connection to 
hi gher pressure mains. It will a lways be found possible, 
a lthough sometimes involving extra expense, to operate new 
boilers and a new steam line as an independent plant. New 
boil er s w ill stand forc ing, and the general scheme should be to 
replace as much as possible of the old plant before any of it 
is removed. In order to have a ne_,~~ piping job as free as 
possible from unnecessary stresses, it should be given every 
fac ility fo r adju stin g its position when fir st put under pres­

sure. T he fi r st ti ghten ing of bolb 
should not be carr ied any fa r ther 
than is possible with a shor t lev­
erage, say about I _½ ft ., on the 
wrench, the fin a l tightening being 
done while piping is hot, though, 
preferably, not under full gate of 
steam. 

T he tendency of a bend is to 
straighten out when under pres­
sure. T he writer has seen an 
8-in . U bend, divided at the mid­
dle, stra ighten up a t the middle 
fla nges w ith a report like a gun, 
w11 en steam was turn ed into it. 
I t is qui te obvious that fla nges 
should be brought together with 

l' l l'E FL.\ :v;E . \ .'\lJ GASK ET stress on as many bolts as pos­
sible, yet , unless watched, many 

steam fit ters will draw up each bolt in succession as tight as 
possibl e. 

The use of graphi te on bolts is quite common. It is usual 
to mix it w ith oil p-ncl apply with a Gru sh. T hi s mixture wil l 
hake ha rd in use, and will make it a lmost impossible to I e­
move th e nut. A l:;etter way to use graphi te is to poli sh the 
threads with the fi nes t size, using a shoe brush and no oi l. 

I t is a cheap precaut ion to wash out each fit ti ng and length 
{)f pipe before erec tion , as sand w ill collect under the va lve 
gates and t ravel into the engine. E very piece of pipe should 
be looked th rough for possible obstructions. T he writer once 
found a cast- iron center in a q -i n. bend, held in place by fo ur 
set screws-an effecti ve proj ectile w ith 160 lbs. steam pressure 
behind it ! 

Inspection of fi ttings should he made with the aid of a 
na r row cape chise l, a 2-lb. hammer, severa l fi les and some st iff 
wi re. A clean open gas hole in a fl ange may be unobjection­
able if it does not involve two bolt holes or extend into th e 
wall of th e fitt ing. Sandy spots and cold shuts, howeve r , 
should be thoroughly explored with a wire and ch ise l, to de­
termine the ex tent of the defect and the character of the metal. 
If th e iron is weldable at the spot it is qu ite likel_v to be good 
inside. A nchors should be examined by fi ling off some of the 
boss ancl notin g the character of the un ion between anchor and 
meta l. 

Cast-iron fittin gs should always he snbmi tted to the inspec tor 
unpainted. The writer once fo und a gas hole, nea tly fil led with 
2 lhs. of babbitt, in the fl ange of a beauti fu ll y fill ed and pain ted 
elbow. 

___ _. .. ----

T he stockholders nf the H onolulu Rapid T ransit & Land 
Company, o f Honolulu , H awaii , have approved the proposed 
purchase of the r ights and property of the Hawaiian T ramway 
Company. 
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WATTMETERS ON EUROPEAN CARS 

Several of the Continental street railway companies are 
employing wattmeters on the cars to measure the amount of 
current taken by the motorman, and are offering rewards to 
their motormen for an economical use of current. The Magde­
burg Tramway Company is one which has adopted this prac­
tice. T hi s company equipped two cars with wattmeters, July, 
1901, without the knowledge of th e motormen, and different 
motormen were assigned to the se cars to see whether there 
was any important difference between them in current con­
sumption. T he results were so startling that the company 
decided to introduce wattmeters in a more general way. It was 
not considered necess~' ·· to equip all of the cars with watt­
meters, but forty-two ,v ere purchased for the total equipment 
of 130 cars, and a ll the cars were arranged so that the meters 
could be changed from one car to another so a s to test each 
motorman for about one-third of hi s time. The cost of making 
this installation was as follows : 

Forty-two meters, at 145 M. ($38.50) each .6,090.00 M. , or $1 ,522.00 
Alt erations to 130 motor cars fo r mounting 

wattrn eters ..................... ..... . 552.50 M. , or 138.12 
Repair apparatus fo r wattm eters consisting of: 

Liquid resistance fo r 50 amps............. 47.50 M., or 11.88 
Switchboard with Yol t and ammeters fo r 

6oo volts and roo amps.... . . .. ........ 480.00 M., or 120.00 
Miscellaneous repair tools, includin g a 

lathe and drill . . . . . . . . . . . . . . . . . . . . . . . 400.00 M., or roo.oo 

7,570.00 M. , or $1 ,892.00 

The cars a re of three different types, viz., ninety-seven 
single-truck cars, weighing 8.2 tonnes ( r8,ooo lbs.) each; 
thirteen single-tru ck ca rs, weighing 9.38 tonnes (20,600 lbs.) 
each ; twenty double-truck cars, weighing ro.82 tonnes ( 23 .800 
lbs.) each. 

The readings on th e wattmeter a re taken by the depot super­
intendent each morning before the motor car is put in service, 
and each time the crews a re changed, and reported to the 
head office, where the amount of power used is compared and 
the relative efficiency of the clifferent men is determined. The 
basis of compari son used is the tonne-kilmnetcr or ton mile. 
As the amount of power required varies not only with the type 
of car used, lmt also with the line on which the car is run , it 
was necessary to adopt certain formul;.e or constants by which 
the final figures could be computed. This was done by obtain­
ing averages for the different sized cars and for the different 
lines. For instance, it was found that on a certain route the 
average consumption per car was as follows : 

F or the first typ e of car menti oned 48.29 watt-hours per tonne 
kilom eter (70.24 watt-hours per ton mile) . 

For the second type of car mentioned 45.71 watt-hours per tonn e 
kil ometer (66,49 watt-hours per ton mile) . 

For the third type of car menti oned 37.72 watt-hours per tonne 
kilometer (54.86 watt-hours per ton mil e). 

The cars are r educed to a gi-\·en basis, therefore, by taking 
the second type as the standard, and subtracting 5.35 per cent 
from the r eadings obtained with fir st type of car, and by 
adding 21.18 per cent to the readings obtained with the third 
type of cars. 

The same plan was followed with different li nes, as it was 
fo und that the lines varied from 44.8_s1 to 46._s92 watt-hours 
per tonne kilometer. Readings .on the different lines a re there­
fore reduced to a common basis by adding or subtracting from 
th e readings given by the wattmeters the proper percentage. 
"\i\/hen this is <lone it is an easy matter to make a direct com­
parison of the efficiency of the different motormen. The men 
are then classified according to their records during each 
quarter . and the twenty-five motormen who make the poorest 
showing and who average about r_c; per cent of the total number 
are warned. If a man receives three warnings he is either di s­
charged or his wages are cut down. 

On the other hand, prizes a re offered to the thirty-five 
motormen (about 21 per cent in number) who show the best 
results. This practice has sensibly cut clown the output demand 
from the station, as shown by the foll.owing table of watt-hours 
per tonne-kilometer for unloaded cars during 1901 : 

First quarter .......................................... . 
Second quarter ................ . ....................... . 
Third quarter ......................................... . 
Fourth quarter ......... . .............................. . 
Average for the year ................................... . 

67.086 
59.495 
56.128 
62.26o 
61.242 

The method of computin g the prizes to be awarded is as fol­
lows: The expense of conducting the system including the 
interest and cost of renewals of the wattmeters, is first de­
ducted from the saving effected. This cost is estimated as 
fo llows: 

Twenty per cent of the original cost for 
interest and renewal account. . . . . . . . . . . 378.50 M., or $94.62 

Cost of repairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121.50 M. , or 30.37 
Increase in cl erical force as a result of the 

system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450.00 M., or I 12.50 

Total ................................ 950.00 M., or $287.50 

After making this deduction roper cent of the money saving 
effected by the system was last year distributed a s prizes 
among the thirty-five conductors mentioned. The amount 
given each motorman was proportioned to his record, the 
lowest was 5 marks ($1.25), and the highest was 78 marks 
($19.50). 

Thomson wattmete rs are used. They are placed under the 
seats, and by means of a small door can be read from the out~ 
side of the car. They are calculated for roo amps. 500 volts , 
and a great deal of care has been taken to flexibly suspend them 
so tliat they are not affected by the jolting of the car. The 
armatur e is very light, and a considerable amount of iron is 
used to give a strong magnetic field. The wattmeters are dis­
mounted eve ry four weeks or six weeks, cleaned, repaired and 
cal ibrated with the aid of a rheostat. 

The result of the introduction of thi s sys tem, which has 
been in use since A pril 1, 1902, has been very satisfactory. 
T he average reduction in current has been as follows: During 
the second quarter of 1902, 51.62 watt-hours per car kilometer ; 
dur ing the third quarter of 1902, 47.14 watt-hours per car kilo­
meter. 

The net economy realized, afte r the deductions for cost of 
operation mentioned above and the prizes to the motormen, was 
as follows, estimating the cost of power at 9 pf., or 2¼ cents 
per kilowatt-hour: 
Second quarter of 1902 ........ .. . .. . .. ... 7.128.86 M., or $r.782.22 
Third quarter of 1902 .. ........ . ......... 8,955.95 M., or 2,238.99 

PRACTICE AT RHEil\IS 

T he Rheims Tramways Company has a lso been experiment­
ing with wattmeters and has been giving prizes for the most 
efficient operation of cars. It combines thi s practice, however, 
w ith that of giving prizes based on the number of passengers 
carried by the cars, and divides both prizes equally among the 
motormen and conductors, so that each will have an interest in 
making a good record. It is argued that the conductor can 
assist the motorman in saving current by not compelling him 
to make unnece55ary stops; at the same time it is thought ad­
visable to couple the prize for economy of current with one 
based on the number of passengers carried so that the motor­
man will not run by passengers in order to better his current­
consumption record. 

The prize based on receipts is one-tenth of the receipts above 
40 centimes per car kilometer ( 12.8 cents per car mile), and is 
awarded every three months from the records of the previous 
quarter. The motormen receive half of the amount while the 
conductors divide the other half proportionately to their 
receipts. 
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The prizes for economy of current are di stribu ted to the 
employees each year and as follows: 

300 francs ($60) for an average consumption of 465 watt-hours 
per car-kilometer, or 744 watt-hours per car-mile. 

600 francs ($120) for an average consumption of 455 watt-hours 
per car-kilometer, or 728 watt -hours per car-mile. 

1,000 franc s ($200) fo r an average consumption of 445 watt-hours 
per car-kilometer, or 708 watt-hours per car-mile. 

1,600 fran cs ($320) fo r an ave rage consumpti on of 435 watt-hours 
per car-kilometer, or 692 watt-hours per car-mile. 

2, 500 fran cs ($500) for an average consumpti on of 425 watt-hour s 
per car-kilometer, or 676 watt-hours pa car-mile. 

The number of motormen employed is fifty in winter and 
sixty in summer. T he cars weigh empty 7 ton s each. 

Half of the pri ze for economy of current is divided equally 
among a ll of the conductors, the other half is divided among 
the motormen proportionally to a coeffi cient based on their indi ­
vidual records of consumption. The average consumption for 
each quarter is first obtained by taking the total consumption 
of the cars, as given by the wattmeter at the station, and 
dividing thi s sum by the total number of car kilometers. The 
efficiency of each motorman is then determined as follows: 

The company has six cars equipped with T homson watt­
meters, and the motormen take turn s in running them, one clay 
with each of these cars. The consumption during these days is 
recorded. At the end of the quarter, therefore, each motormau 
has operated a registering car for a number of times, and the 
average for the figures obtained is taken as hi s efficiency co­
efficient. It is found that thi s practice with the registering car 
is an excellent thing, as it teaches the men the proper way of 
econom1zmg power. By the plan followed a lso it will be 
noticed that each man is also interested in sav ing current 
whether he is running a car equipped with wattmeters or not , 
as the bonus for the entire force depends on the total con­
sumption. It is found in practice that a wasteful motorman 
will consequently be the subject of remonstrances and com­
plaints from both motormen and conductors. The company 
considers it indispensible to interest the conductors in the 
economy of current and the motormen in th e subj ec t of gross 
:eceipts. 

The results show a very large difference in the consumption 
of current between the motormen with the sa me car on the 
same line, ranging from 425 watt-hours to 675 watt-hours per 
car kilometer. 

The Union Internationale <l e Tramways et de Chemins de 
Fer d'Interet local has prepared a full account of the practice 
of both of these companies, with the blanks used by the Magdc­
burg Company, and is sending copies to the members of th e 
association. 

----♦+------
PAINTING SPECIFICATIONS 

BY H. AR NOLD FRENCH 

In drawin g up specifications fo r new ca rs for street rail ­
way equipment the matter of painting seems sometimes to at­
tract hut passing notice, juclg·ing from the little space allowed 
fo r the details of this portion of the contract. 

The smallest detai l is seldom omittecl in th e a rrangement of 
the wood and iron specifications in order that the prospective 
cars may be made symmet ri cal and strong, and ye t it often 
happens that no adequate provision is made to in sure their 
protection with proper pa in t. It is ge nerally decreed that "thi s 
part is to have two good coa ts of paint," or "to be fo llowed 
hy three coats of good varni sh." S uch instructions, however, 
signify nnthin g- and on ly give the contracto r ve ry liberal scope 
within which he can fulfill this part of th e contract, and yet use 
some very poor material. Thi s is owing tn the fact th at paint 
ean be produced hy compoundin g un suitalile ingredients ;md 
still be good of its kind. 

A contractor cannot reasonably be expected to furnish ex­
pensive paint material when he ca n apparently produce as 
good work Ly using cheaper material unless he specifically 
agrees to m,e the better quality. If the details of the painting 
part of a contract are carelessly left incomplete a railway com­
pany can have no grounds for complaint if in th~ course of a 
few months the painting proves to be unsatisfactory. It is 
quite plain to see that thi s neglect will offer an inducement to 
Lidders who would take th e contract at a low figure, knowing 
a ll the time that thi s would present a vulnerable point of attack 
for making good the anticipated loss. 

lt would certainly cause a manager some anxiety when the 
a rrangement of the specifications was in progress if he could 
only foresee the pussi biliti es of subsequent losses incurred by 
the oxidizi ng of iron parts, the decomposition of unprotected 
wood, interrupted electrical arrangements-to say nothing of 
the loss made possibl e by the car s being prematurely taken out 
of service to rectify the results of an inadvertently constructed 
contract; nor would it guarantee the best results to specifically 
state in a contract that Green's paint and Copal's varnish were 
to be used if more definite demands were not added. A glance 
into Copal's Yarnish catalogue would show that ten or more 
grades were listed therein, ranging in price from $5 to 50 cents 
per gallon. Any one of these varnishes could be used in this 
case without any violation of the contract whatever. I 11 all 
probability the contractor would not be so unwise as to use 
either the 50-cent or 70-cent grades on the exterior of cars, 
their presence would be too apparent; but it is fair to presume 
that for business reasons he would not be likely to furnish the 
most expe nsive quality, whi ch , by the way, is the most 
economical for st r~et cars. T he grade of Copal's varnish re­
quired should he explicitly stated in the contract-presumably 
it vrnuld be the grade used in the repair shop. The fai lure to 
furnish this particular grade wou ld doubtless be detected by the 
company's master painter, owing to his famili arity with its 
action when applied to the cars. The same caution should be 
exercised in regard to a ll paint materia l speci fi ed in the con­
tract, and by following it closely satisfactory results may be 
expPcted. 

If the painting specifications submitted by ten master car­
penters, located in widely sepa rated parts of the country, were 
brought together they would probably represent a unique col­
lection, remarkable chiefly for their di ss imilarity; and yet thi s 
diversity would not seem so strange after all if the cause is 
explained. It would not in every respect be a complication of 
opinions. but the results of tests and experiments made in their 
several localit ies. Cliinatic conditions, nature of the soil, and 
the proximity of salt water, are conditions which would have 
different chemical effects upon paint and varnish. This neces­
sarily requ ires that gum s, pigments and vehic les should he 
assembled in proportions suitable to the existing conditions. 
For instance, it is reasonable to suppose that a varnish contain­
ing an excess of oil would withstand the influence of an alkaline 
soil. which exists in parts of th e \Vest, longer than a varnish 
with less oil in it. A varnish that would do good service in 
Chicago mi~·ht not do so well in New York or Boston. To 
secure the best results paint material and the method of its 
application must be accommodated to the section of the country 
"-1,ere it is to be used. and thi s ca nnot be accompli shed except 
h· local testing and experimenting. 

- In view of these facts a standard method of car painting, 
such as has been sugg·ested and recommenclecl by a committee 
appointed hv the A meri can Street Railway Associat ion at 
Detroit last Octoher. is obviously imp racticable. Supposing 
that car painting· spec ifi cat ions are copied entirely from thi s 
stand ard- as no doubt wi ll be clone by some managers who 
never consult the master painter in the matter- what would be 
the resu lt? T hi s scheme might work satisfactorily in \Vor­
ceste r , but some other method might give better result s in Ne\\ 
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Orleans. This country is a large one, and the introduction of 
any parti cula r method of car painting w ith the expectation of 
its becoming popular throughout thi s vast territory must meet 
with indifferent success. 

A wise manager could do no better than to allow the master 
painter to be the judge of what mate rial and what methods of 
application are essential fo r their particular locality. T he 
painter is from exper ience bes t fi tted for thi s work, and should 
be r equ ir ed to draw up a ll of the paint ing speci fi cations fo r 
prospective new cars. T his places the responsibility where it 
belongs, and in the event of any quest ion ari sing subsequently 
on account of inferior painting on new car s received he will be 
in a position to answer it intelli gent ly. 

•• 
THE FRANCHISE CONDITIONS OF THE TORONTO RAILWAY 

COMPANY 

T he franchi se conditions and results secured by the street 
railway system in Toronto, Canada, a re so frequently cited in 
this country as ex amples to copy or avoid, wh en fra nchise con­
ditions a re considered, that a brief summary of the actual con­
diti ons under which the Toron to Rai lway Company operates 
wi ll be of interest. 

T he Toronto Rail way Company was organi zed in September , 
1891 , by George W . K eily and Wi lliam McKenzie, of Toronto ; 
H enry A. E verett, of Cleveland, and Chauncey C. Woodworth, 
of Rochester , to take over from the city of T oronto the opera­
tion of its street rai lway system. A short time previous to the 
organization of the company the city of Toronto had come into 
possession , th rough th e expirat ion of the franch ise of the 
Toron to Street Rai lway Company, of its property. T h is fran­
chise was granted in 1861 for th ir ty years, and provided that 
upon its expiration the city could assume ownersh ip of its 
property upon paymen t of its value, to be determined by arbi­
tration. A t the time of taking over the road was being operated 
by horse-power, and included 68.71 miles of track, laid w ith 
25-lb. and 30-lb. rai l, ninety single-horse 'box cars, fifty -six 
single-hor se open cars, ninety-n ine 'buses, forty sleighs, 1372 
horses, several pieces of real es tate with bui ldings. For th is 
property the a rb itrators award ed th ~ Toronto Street Railway 
Company the sum of $r ,453,788. 

$2,000,000 and $3,000,000, rs per cent; on all over $3,000,000, 
20 per cent. 

The fa res provided fo r are as follows: Cash fares, S cents, good 
all day, except after midnight; tickets, 25 fo r $1.00, good all day, ex­
cept aft er midnight ; tickets, 6 fo r 25 cents, good all day, except af­
ter midnight; tickets, 8 fo r 25 cents, good only between the time 
when cars begin running to 8 a. m., and between S p. m. and 6.30 p. 
m. ; tickets, 7 for 25 cents, good only on Sunday and at the hours at 
which the 8-for-25-cent tickets are valid ; tickets, IO fo r 25 cents, 
good only for children under nine years of age (infants in arms 
carried free) and fo r school children between 8 a. m. and 5 p. m. 
on school days. 

Fares on cars after midnight are IO cents. 
Every passenger whether paying a t icket or cash fare is entitled 

to a transfer fo r a continuous journey to any point on the line. 
No employee shall work more than ten hours a day or sixty 

hours a week, or more than six days a week, and no adult employee 
shall be paid less than 15 cents an hour. 

T he earnings, operating expenses and passengers carried by 
the company during the last ten year s is shown by the accom­
panying table: 

T he report fo r the year ending Dec. 31 , 1902, shows that the 
amount paid to the city during that time w as $255,551.07, of 
which $220,188 was the gross receipts and pavement charge, 
and $1 4,846 was a personal tax. T his was made up of $13,046, 
the local rate on real estate and buildings, and $1 ,800 on rai ls, 
poles and wires. 

A t the beginning of the company's franchise the only taxes 
i : was called upon to pay, in addition to the percentage on re­
ceipts and the " pavement charge," were the sch ool tax es, which 
were especially included in the franchi se, and the ordinary tax 
lev ied against the company's real esta te. A fter several years the 
city commenced to assess the company's ra il s, poles and wires. 
T hi s assessment the company contended the city had no right 
to demand, hu t in 1897 the courts dec ided that the rails, poles 
and w ires were assessable a s real estate. Accordingly since 
that date the company has paid the general tax rate on this 
proper ty, which fo r the year 1902 was assessed a t $91 ,000, or 
about $1 ,000 per mile of single track. T his assessment w as 
upon a basis of what has been termed "scrap value." The com­
pany a lso paid a provincial tax of $4,748. 

In 1898 the company paid for the first time taxes upon its 
power house plant, arid has continued to pay t axes on this . 
property. 

U nder the amendment to the assessment law in 1902 the 

T H E T O R ONTO RA I LWA\ C 0'\1 P A C'I Y; ST A TISTIC A L ST ATEMENT, YEA R S 1893-1902. 

C oM P A R A T lVE STATEM ENT. I rno2. !--~~ - 1\l0I. 1900. ] 899. ]H!18. : 897. 189ft 

---·!--- --

1895. 1894. 189.3. 

---- - -- --~ 1-- ---

G ross ea rnin gs. _____ __ ___ ___ $ 1.83-!,90R.ai $ 1,lifi l ,017.50 
R57, fl l ~.1 'l 
R0:~.405 40 
3!l.H l8 087 
13,750,038 

$ 1. 501.001.2R 
775.!l81l.R2 
725 020.41\ 
36.0fll R67 
12,5i 0,704 

$1,333 5~2.41 i l. 210.t\l R.24 $ 1,fl77 .fl12 53 
525.80U!!", 
:-,51 Rt l.2H 
25,271,314 

.t,997. 2i~. 2n. 
507,,M.31 
489.512.97 
2:'J,5:'!7,911 

$\}92 R00.R8 
4~9 914.713 
502 RR6. 04 
''3 353 2'>R 

$95R.370 74 
517,, '0i.5:'l 
440. f\63.21 
22.609,3~8 

$900.2:'!2.5() 
5 :'l7 .5!l7.15 
362.635 44 
21,215,010 

Operati ng expenses _________ 1 1,015,:'!61. 3'2 650.;\24.!\5 , !i7R,R!",7 2fl 
N e t earn in gs__ ___ __________ HHl.547 05 68-3 .2i7.R9 , o:'!J.760. 9R 

31,BZfl.940 I 28.710,3R8 I P a ssengers ca rri e d . _______ 44.4H7.67R 
T ra nsfe rs. ________ ________ ·;_ I 15,974,220 10,538,279 9,287,239 8,169,022 7,354,895 N 1:257:572 7,4:'!8 171 8.477,147 
Percentage of Operati ng e ,.. 

pe nses to ea rn ings __ __ ---- 1 55.3 51.6 51.0 48.8 47.4 48 8 50. 9 49.3 54.0 59 07 

T he tender of :Messrs. K eily, McK enzie and E verett in be­
half of the T oronto Railway Company, which was accepted by 
the city of T oronto, was only one of several whi ch were sub­
mitted. The principal provisions were as fo llows: 

The Toronto Railway Company took over all the property 
fo rmerly belonging to the T oronto Street Railway Company at 
its cost to the city, and also agreed to pay th e cost price of any 
extensions made during the time the property was own ed by the 
city. 

It has the exclusive privilege (with the exception of one or two 
streets which were th en occupied by anoth er company) of all street 
railway operation in the city fo r a period of thirty years. Sunday 
operation was prohibited until approved by a popular vote, that 
has since been obtained. At the end of the thi rty years the city 
can take over the property at an appraised value. 

The T oronto Rai lway Company pays the city $800 a year per mile 
of single track, and $r,6oo per mile of double track. This is called 
a pavement tax, an d is paid in lieu of all paving between rails or 
tracks. 

The company also pays to the city, on all gross receipts up to 
$1,000,000, 8 per cent; between $1,000,000 and $1 ,500,000, IO per 
cent; between $1 ,500,000 and $2,000,000, 12 per cent; betweeti 

! 

assessment on rails, poles and wires has been increased to 
$6,300 per mile. 

D uring the year 1902 the fo llowing passengers were carried 
under the respective r ates: 

Cash fares at S cents .... ........ .. . 
Tickets at 4 r-6 cents . ....... ... ... . 
T ickets at 4 cents . . . .. ........ . .... . 
T ickets at 3¼ cents .. . ...... . . . .... . 
T ickets at 3 4-7 cents .............. '. 
Tickets at 2½ cents . . . ........... . . . 

8,902,532 
21,167,190 
3,928,678 
8,ro4,5r2 
r,371 ,727 

765,740 

The Cleveland Stock Exchange is distributing a valuable 
manual containing complete financial information concerning 
all the large corporations contr.olled by Cleveland people. It 
indicates that no less than forty traction properties in various 
portions of our country are owned or controlled by Cleveland 
people. The securities of the majority of these roads are listed 
on the Cleveland Stock Exchange. The book was published by 
the F inance Publishing Company. 
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ECONOMICAL AND SAFE LIMITS IN THE SIZE OF 
CENTRAL STATIONS * 

BY H. A. LARDN ER 

i / 

In this day o f gigantic eng ineering enterpri ses one would be 
very conservative indeed if he placed any limit on the possible 
s ize of modern central stations. From the plans for extending 
some of the well-known plants, the engineers of the companies 
owning them apparently think they have not r eached the limit 
either from the point of economy or of sa fety. I shall certainly 
not attempt to place any limits on the size of power sta tions, fo r 
each case must na turally be considered as a separate problem. 
However, I may call attention to some of the considerations 
which induce companies to erec t la rge stations, and give an 
opinion of the objections and di sadvantages whi ch attend their 
operation. 

T E RRITO RY TO BE SERVED 

If the territory is large and the sys tem is to ser ve several 
villages or small citi es with power fo r lightin g or fo r railway 
purposes, one large station located conveniently fo r coal and 
water has a decided advantage, owing to economy in labor, 
lower cost of fuel, water and first cost. 

F requently the business in the individual towns would not 
be large enough to permit of an independent plant in each , and 
any ri sk of interruption to se rvice is put up with because it is 
the best kind of service that such a community can support. 

In fac t, until the class of territory approaches that of our 
la rgest cities the question of lower first cost and economy of 
operation must in general rule; for the size of station is not 
la rge enough to minimize those advantages or to demand the 
advantages of a service supplied by several station s, harmo­
niously designed and opera ted. 

When the territory becomes simila r to New Y ork. Chi cago, 
B rooklyn. Boston, etc., the la rge station has many claims fo r 
consideration . As the central sta tions now built in thi s class of 
territory are so much larger than those which have been 
erected elsewhere, we may confine our discussion to stations fo r 
the larger cities. 

SIZE OF UN I T FOR MOST ECON"OMI CAL OPERATION AND FLOO R 
SPACE 

From the compilation of C. D . Gray in the j ournal of the 
F ranklin Insti tute, October , 1901, I g ive the r esults of tests on 
compound Corli ss condensing engines. T he best r esults pub­
lished, and one near the average, are given fo r several d iffe rent 
sizes: 

P ressure Vac. 

155 
150 26.9 
12.1 25.6 
IJJ 25.2 
126 27.0 
120 
I I7 
151 
II2 
144 25.2 
159 25.4 
90 

I.H.P. 
1950 
1713 
1592 
1539 
II07 
ro r8 
I00I 
997 
709 
741 
595 
5..i8 

Steam Authority 
12.5 T hurston: Science, Oct. l, 1897. 
12.3 Barrus; "Engine Tests." 
13.5 T hurston : A. S. M. E.. 15-839. 
J4.I Barrus; "Engine Test s." 
14. 1 Barrus; "Engine Te:,,ts ." 
IJ.3 Barrns: A. S. M. E., 15-839. 
16.3 Sibley J ournal. 8-393. 
12.8 Barru s: A. S. M. E., 14- r ~..io. 
15.1 Stone & Webster: S.R.J .,Ang.,1898. 
13.2 Barrus : "En1sine Tests." 
12.7 Dean ; A. S. M. E., 16-169. 
13.5 T hurston ; Elec. Wo rld, J an. 5, 1901. 

I t w ill thus be seen that under proper concl itions of design 
and operation, ve ry good comparative resul ts can be secu red 
with uni ts much smaller than those in stalled in the large 
stations in New York. 

T he publi shed guarantees fo r the steam consumption are as 
fo llows in these sta tions: 

*Abstract of a paper r ca,] al the mcdin;s of the .\mcric<1n. ln sti\ ute of 
Ekctric,,i] 1':t1gint·cr,, l\'cw York, April 24, 190:1. 

Station Pressure 
The New York Edison ... . ... ... . . 175 
Manhattan Railway . . . . . . . . . . . . . . 150 
Metropolitan Street Railway . . . . . . r6o 

Vac. 
27 
26 

I.H.P. Steam 
5500 12.5 
8000 13.0 
4500 13.14 

T hat part of the cost of labor for engine operation, which 
varies with the size, amounts to but a small portion of the total 
operating expenses; and a lthough the larger the unit the smaller 
the item becomes per horse-power-hour it is r elatively of little 
importance except in very small units. 

T he question of floo r space required for reciprocating engines 
of d ifferent sizes demands the largest units practicable. 

T he vertical space required by an engine is provided murc 
cheaply than the floo r space, and as the requirements are of 
th ree dimensions the floor area should not increase proportion­
a lly w ith the size of the unit. Again, the aisle space must be 
practically the same fo r engines differing in size by large per­
centages. 

In spite of these facts the floor space in engine rooms per 
horse-power appears to be affected more by the type of engine 
used and the j udgment of the designer than by the size of the 
unit. T he E di son station with engines of 5500 hp, normal 
rating, require only about one-th ird of a square foot per horse­
power, and the Metropoli tan , w ith 4500-hp units, one-half of 
a squa re foot per horse-power against the 8000-units in the 
Manhattan station, with an a rea of .s5 of a square foot per 
horse-power. · -

It therefore appears that economy of operation and in floor 
space may be made entirely too much of in discussing the 
advantages of la rge units, although with similar design and 
type of mach inery the large un its undoubtedly have some 
advantages, provided the station is large enough to require 
a sufficient number of units to per mit of economical loading. 

T he follow ing table will give some publi shed data about the 
engines in the New Yor k Edison , Manhattan Railway and 
Metropolitan stations: 

Engines Metropolitan Manhattan Edison 
Number ... .. . . . . . . ............. II 8 8installed 

H. P. each normal rating ....... . 
H. P. each maximum rating ..... . 
Aggregate rated H. P ........... . 
Aggregate maximum H. P ....... . 

4,500 
6,6oo 

49,500 
72.6oo 

8,000 
12,500 
6..i.ooo 

I00,000 

16 ultimate 
5,500 
8,000 

88,ooo 
128,000 

From the la rge number of un its we may assume that these 
a re the la rgest machines the manu facturers cared to produce. 

L arger engines have been buil t for use aboa rd ocean liners, 
and as condit ions a re in many ways much more severe aboard 
:s hip than on land, it should be possible to have still larger units 
if cent ral station engineers really demanded them. 

T he turbine has decided advantages over reciprocating 
engines fo r d rivi ng many classes of electrical machines, as it 
g ives ideal conditions for the parallel operation of alternators 
and synch ronous apparatus on account of its uniformity of 
angular velocity. I t is well known that many difficulties in the 
operation of 60-cycle apparatus disappear when the supply of 
power is from water-wheels. and if the steam turbines are to 
help us in thi s respect it wi ll be a great point in their favor. 

D ue to the high speed at which tu rbines are operated, direct­
cur rent machines seem to be ru led out on account of commu­
tator t roubles. 

Perhaps the greatest advantage of the turbine is its economy 
of fl oor space. T he fo llowing table gives the principal d imen­
sions of some of the sizes wh ich are now being built: 

CU RTIS TURBINES AND GENERATORS 

Size Height Diameter Floor Space 
kw ft. ins. ft. ins. sq. ft. R'. P.M. 

500 12 2 7 8 46.2 r.800 
r,500 16 IO IO 78.5 ()00 

3,000 22 14 I5-t 6oo 
5,000 27 q TO 175 50() 
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WESTINGHOUSE-PARSONS TURBINES AND GENERATORS 

Size 
kw 
400 

I,000 
5,500 

Height 
ft. ins. 

7 6 
8 

rs 

Dimensions 
ft. 

19 X 5 
43 X 8 
50 X 12 

Floor Space 
sq. ft. 

95 
344 
600 

For comparison the followi ng is the floor space required by 
the vertical cross-compound condensing engines of a well­
known maker. T he figures include the space required fo r an 
alternating-current generator between the frames: 

Size Dimensions Floor Space 
kw ft. sq. ft. R.P.M. 
500 15 X 22 330 120 

I,000 21 X 24 504 rro 
r,500 22 X 28 6r6 roo 
2,500 23 X 32 736 90 
3,000 23 X 34 782 75 

The height would in all sizes exceed that of a similar size of 
vertical turbine. 

The steam consumption guaranteed for the above-mentioned 
Cu rtiss turbines are attractive, especially at light loads. The 
figures are given in dry steam per kilowatt-hour and for pur­
poses of comparison with resul ts per indicated horse-power they 
have been reduced by assuming an efficiency for generator and 
turbine of 85: 

Lbs. of Steam per kw-hour Lbs. per 
Size Pressure Vacuum Full Load Half Load I.H.P. 

Full Load 
500 150 28 20½" 23 13 

r,500 150 28 20½ 22 13 
3,000 ISO 28 20½ 2r.5 IJ 
5,000 150 28 20½ 21 IJ 

I believe that the cost of labor for engine operation wi ll be 
considerably cheapened with the turbine, and this and the other 
advantages shown should greatly reduce the necessity for very 
large units. If, therefore, steam turbines are to make the 
operation of smaller stations (with a suitable number of units 
to handle the load economically) equal in effic iency to some 
of the largest plants now installed, it will be advantageous in 
many cases to install several stations in place of one, and secure 
all the saving in distribution and safety against shut-downs that 
go with such an arrangement. 

ADVANTAGES AND DISADVANTAGES OF LARGE CENTRAL STA­
TIONS 

The advantages may be summed up from what has been pre­
viously said, and consist mainly of the following: 

The location of the station on the one most suitable site for 
the coal and water supply. 

The reduction of floor space by the use of large units . 
T he economy of fuel secured by the use of large generators 

and engines. 
T he economy of labor and general superintendence secured 

by the use of large units in one building. 
The saving in first cost effected by the installation of a large 

station with large units. 
The economy of operation secured by serving many section s · 

of a city with different hours of maximum demand from one 
station, due to the better load factor obtained. 

The installation of a large station presupposes supplying a 
very large territory from one source, and in order that the coal 
and water supply may be convenient the chosen location is gen­
erallymuch further from the load than when it is divided among 
several plants. This involves a greater expense for a dis­
tribution system, although this may be minimized bv the in ­
stallation of high potential current or by local conditio~s. 

The economy of floor space by the use of large units will 
always be an important consideration where land is valuable 
but the economy in thi s direction with the steam turbine ma; 
lead the designer of the future to give less consideration to thi.s 
point. 

The added economy of fuel, labor and general supervision in 
large units will also be reduced somewhat even with the large 
turbine units, and the first cost of the machines themselves will 
undoubtedly decrease per unit capacity with increase of size. 
However, the reduction in cost of turbine generator installation 
from the prices now paid for generators and slow-speed reciprn­
cating engines should be considerable and permit s1~1aller units 
than are now feasible. This will undoubtedly be true after 
development charges have been cared for. 

It is a question whether there is any saving in the first cost 
in the installation of very large stations, except in prime 
movers and generators. The construction of double and triple­
decked boiler rooms, long coal-handling apparatus and coal 
pockets high above the ground, involves heavy expenditures 
without compensating advantages;- It is probable in the case 
of some large stations in this city that they could have been 
built to half their capacity as cheaply per unit as to the ultimate 
size. The size of the units in ei ther case would probably have 
been the same. 

The principal disadvantage of the very large station is the 
danger to a system if the disabling of the station leaves the 
company without a source of power or takes away a larger 
portion of its supply than can be cared for by overloading the 
remaining plants. It is with this point in view that I have 
attempted to bring out all th e points which make smaller 
stations worthy of more consideration than they frequently get. 

The stations in thi s city are wonderful examples of good 
des ign in all fea tures which tend to make the1~ reliable and 
free from dangers of seriou s break-down and interruption of 
service. Nevertheless, I do not believe that there has been a 
single station built, and I do not look to see one, which is free 
from weak points capable of causing interruptions. 

The
1 

recent break-down at the station of the Niagara Falls 
Power Company is an instance in point, and while such occur­
rences have been rare, the one in question left Buffalo without 
Niagar a power for twenty-four hours, and the Niagara Falls 
district was without power for nearly two days. 

\,. I v \.. 

SAFETY DEVICES IN CENTRAL STATIONS AND SUB­
STATIONS * 

i / 
BY PHILIP TORCHIO 

In this connection no attempt has been made to deal with the 
feature of mechanical reliability of the generating systems, 
though it is as important for the mechanical equipment to be 
safe and reliable as it is for the electrical equipment to be so. 
In fact, the general principle of sub-division and independence 
of different generating units may be considered to find its ap­
plication throughout-from coal supply at the boilers, through 
the mechanical and electrical equipment at station and trans­
mitting lines, to the receiving sub-stations. 

Proceeding from the generating station to the transmission 
line and receiving sub-stations, we find the following character­
istic features more or less generally adopted or considered de­
sirable from the aspect of reliability of service. Some of the 
safeguards given in the list appear perhaps as unnecessary and 
expensive refine~nents, and probably they would be so for a 
large number of cases where continuity of service may not be 
considered absolutely essential. In a large situation, for in­
stance, the lighting and power of a large city, the conditions are 
different; and if for these conditions safety cannot be obtained 
in any other manner these refinements become of paramount 
importance. 

*Abstract of a paper r ead at the meeting of the Americ:in Institute of 
E lectrical Engineer s, New Yark, April 24, 1903. 
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GENERATING STATION 

I. Insta.Ilation of storage battery on field exciter bus at gen­
erating station. 

2. Equipment of reverse current relays and circuit breakers 
on exciter generators. 

3. Equipment of overload relays with time limit and circuit 
breakers on motors of motor-generator exc_iter sets. 

4. Separation and mechanical protection of generator leads 
of different generators. Also proper insulation and protection 
against capacity discharges of cable leads. 

5. Connection of each generator to bus-bars by means of two 
oil switches in series, prefe rably arranged to close indepen­
dently and open at the same instant. 

6. Sub-division of bus-bars, in different sect ions, enabling 
operation of generators in different groups. Also sel~c tor 
switches on each generator, enabling the same to be operated 
on at least two sections of bus-bars. 

7. Tie connections between different sections of bus-bars, 
enabling us to make, if desired, combinations of different sec­
tions or even one common bus-bar. 

8. Overload and reverse current relays on generator switches, 
these being connected to signal lamps until they have proven 
their reliability for actual tripping of main switches. 

9. Selector switches on feeders providing means of connect­
ing each feeder to at leas t two sections of bus-bars. 

IO. Duplication of oil switches on each feede r circuit, prefer­
ably arranged to close independently and open at same time. 

II. Overload relays on each feeder, with a variable time 
limit, in inverse proportion to the amount of current. 

12. Separation of all wiring and busses inside the station by 
means of ducts, fireproof septums and grooves in walls, and 
proper protection against capacity discharges, by the use of 
good glass or porcelain insulators. 

13. In connection with very high voltage step-up trans­
formers, provide low-tension synchronizing busses for gen­
erators and switches on the low-tension side of step-up trans­
formers, thereby avoiding synchroni zing on the high:tension 
side of transformers, or closing of high-tension swi tches on 
dead transformers. 

14. A void installation of single-pole main switches for each 
leg of the circuit, and also synchronizing with one-pole switch 
closed and synchroni zing transformer across the gap of the 
other pole switch. 

TRANSMISSION LINE 

15. Duplication of transmitting lines to important centers of 
distribution, selecting if possible different subway routes or 
independent transmission lines. 

16. Mounting of suitable end boxes on ends of cables at all 
terminals. Also possible equipment of spark arresters on each 
end of underground cables. 

17. Protection of underground cables in ducts by the use of 
good fireproof material. 

18. Protection of cables in manhol es, using preferably sepa­
rate manholes for high-tension cables, with asbes tos or iron 
covers on each cable, etc. 

19. Protection of lead sheath of cables against electrolys is, 
either by laying cables in vitrified ducts and rubber cushioned 
racks in manholes, thereby making the cable insulatefl from 
grounfl along its route, or laying heavy bare copper wires along 
the route of cables and connecting solidly to their lea(l covers 
in each manhole, these wires providin g a secure metallic path 
fo r the current, whi ch leaves the cable sheaths to return to the 
grounded bus at th e railway sta tion via the wires suitably con­
nectefl to the railway return feeders. 

20. Protect ion of transmitting aml receiving stations oper­
atin g- overhead transmitting lines by improved lightning ar­
resters. 

2I. Grounding of neutral of three-phase transmission lines 
fo r very high voltages. ( Gener~l practice in the California 

transmission plants. ) In the case of very high voltages, thi s 
grounding seems a nec essity. 

22. Possibly grounding of neutral for lower voltages and 
underground cables. (This is done in several places, as for 
instance, in Chicago, on the 2200-volt, three-phase, 4-wire, 
60-cycle system, as well as on the 9000-volt, three-phase, 25-
cycle star-connected system.) From the point of view of re­
ducing strains on insulation, this grounding of neutral seems 
unnecessary for moderate voltages, though it could be made 
use of fo r locating accidental grounds on the system, and in 
indicating and eventually disconnecting the affected feeder , 
which would be troublesome to locate on a system without 
grou nded neutral and operating several feeders from same 
bus-bar s. 

23. A void operation of high-tension lines at different fre­
quencies when lines are mounted on same pole line. This to 
avoid doubling of strain on insulators when two wires of differ­
ent lines become crossed. 

SUB-STATIONS 

24. Separate lines entering sub-stations should preferably be 
ope rated independently, laying out independent high -tension 
busses and transformin g apparatus on each line, the trans­
formed current being delivered either to a common set of bus­
bars or to independent sets of bus-bars, if the service will allow 
of this sub-division. In rotary sub-stations, while the rotaries 
operate in parallel on the direct-current side, they can be fed 
from independent high-tension lines not operated in syn­
chronism. Thi s allows feedi ng each sub-station from dif­
ferent groups of generators at the generating stat ion, or even 
from different generating stations. In the case of alternating 
current stations with transformers feeding into a common 
secondary set of bus-bars, the primary lines must necessarily 
be operated in parallel, and therefore from same bus-bars at the 
generat ing station. This prevents us from attaining the ad­
vantages of duplicate lines and independent sources of supply. 
as in the case of rotary sub-s tations. For thi s r eason, in 
alternati ng-current systems of secondary distribution, as ex­
tensively used in water-power plants, th e adoption of inrlc­
pendent groups of generators and independent feeding lines to 
important centers of distribution is not common. In important 
cases it may be advantageous to sub-divide the customers' sup­
Dly on different circuits fed from independent lines and trans­
forme rs operated from different sources of supply. The New 
York Edison Company operates at present the generators at 
its \Vater side station in two independent groups, aml when ­
ever a sub-station has more than one rotary converter in ser­
vice the several rotaries are divided among different feeders, fed 
from different groups of generators at the generating station. 
T he rotary converters being operated in parallel on the direct­
cu rrent side, the distribution of loads between different feeders 
and consequently between groups of generators is easi ly ancl 
perfectly accomplished. This distribution is regulated by the 
system operator at th e station, who instructs each sub-station 
how to sub-divide the loads among the rotari es. T he sys tem is 
laid out to still further sub-divide the groups of generators, if 
the further addition of generators will make it desirable. 

25. Receiving lines should be equipped with oil switches anrl 
overload relays with variable time limit in in verse proportion 
to amount of current. \Vhen more than one line is feeding a 
common high-tension bus or indepen<lent transforming ap­
naratus operating in parallel on the low-tension side ( for 
instance, rotary converters), each line should also be equipped 
with reverse current relays, with variable time limit in inverse 
proportion to the amount of current. the time limit for these 
relays be ing a fraction of the time for the overload relay. 
Reverse current relays without time limit are too sensitive to 
momentary irregularities on high-tension system and cause 
trouhl e on thi s account. 
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26. Inside the sub-stations all high-tension wiring and con­
stntction should be laid out along the same lines mentioned 
in case of generating station. A lso, the low-tension apparatus 
and connections should be properly laid out, avoiding crowding 
and crossing of cables, keeping cables of different polarities 
separate, and protecting them by means of ducts, septums and 
pipes as much as possible. 

26a. On very high voltage receiving stations the closing of 
high-tension switches on transformers subj ects them to heavy 
strains, which can, in most cases, be avoided by making 
alive the transformer from the low-tension side, if the common 
bus-bars are already fed from another set of transformers. In 
case of a single set of transformers, it may be advisable to leave 
the hi gh-tension side of transformer closed all the time, espe­
cially in water-power plants. 

27. For protection of lines from overloads or short circuits 
on transforming apparatus of large capacities, oi l switches 
with overload relays should be considered preferable to hi gh­
tension fuses. The switches should be of proper capacity 
and should be equipped with locking relays for overloads, ex­
ceeding the safe breaking capacity to avoid blowing up the oi l 
switch. The breaking capacity of an oi l switch wi ll to a great 
extent depend not only on the character of load but also on the 
amount of power back of the short circuit. 

28. c:'ompouncl-wound rotary conver ters and eventually also 
plain shunt-wound rotary converters operated in parallel on a 
common direct-current bus should be protected by some speed 
limit device to trip the alternating-current and direct-current 
circui t breakers on the rotary. when speed exceeds the normal 
liy a certain fixed percentage. 

29. It is desirable to protect the direct-current side of all 
rotary converte rs with circuit breakers to operate in connection 
with the speed limit device above mentioned, and also in con­
nection with a reverse current relay on the direct-current side 
of the rotary. This reverse current relay should be equipped 
with a variable time element in inverse proportion to the 
amount of reverse current; direct-current overload relays seem 
to be unnecessary. 

30. All relays at different points of the system and their time 
elements must be properly adj usted, to operate the different 
ci rcuit breakers in the proper order, so that if a trouble is once 
cleared by the opening of certain circuit breakers, the other 
relays reset themselves in the normal position, leaving the rest 
of the system in operation. 

31. Emergency connections between different generating 
station s are considered desirable and have found favor in con­
necting different water-power plants and also in connecting 
large generating stations in the same city as in New York. 

32. Of first importance in a lighting situation in a large city 
is the equipment of storage batteries at every sub-station. One 
large New York company, for instance, has installed or under 
contract twenty-two 8000-amp-hour, 135-volt batteries, and 
more may be installed in the future. 

33. In closing this list of safeguards it may be added that in 
all high-tension work great care should be used in applying 
tests to the apparatus, especially in making insulation tests on 
generators, cables, line and transforming apparatus. Break­
down tests can be made on samples, but it is unwise to strain 
unnecessarily the insulation of the complete plant near the 
break-down point. Close inspection of the installation will 
finally give more satisfactory results than loose inspection and 
severe tests . 

---•·♦-
Omaha is threatened with a street car strike. On April 24 

the president of the union of the employees was discharged 
by the company because of an accident in which he was im­
plicated. The union insists that its president was discharged 
because of his connection with the union and has demandc::cl hi ;; 
rein_~tatement, 

CAR FENDER TESTS 

T he accompanying cut is a r eproduction of a photograph 
taken at a test of the Eclipse car fender on the lines of the 
Cleveland City Railway Company on Feb. 5, 1903. The car 
was going at the rate of 12 miles an hour when the man was 
struck by the fen1er and picked up absolutely uninjured. At 
the time of the trial the fender had been operating on the line 
fo r a month. After two more months knocking about the 
fender was purposely bumped into wagons and other obstruc­
tions in order to test its durability, and it was found to have 
received no materi al damage from the severe tests to which it 
was put during thi s three months' trial. 

A t Wilmington, Del. , on F eb. 12, a similar demonstration 
was made. Men in the employ of the street railway company 

CAR FEN DER Or-;: CLEVELAND RAILWAY 

were picked up uninjured while the car was going at full speed. 
At Nor fo lk, Va., March 19, another demonstration was made 
and at this trial a man was picked up uninjured with the car 
going at the rate of 18 m. p. h. A similar demonstration will be 
made at Toledo, and the company claims to have arrangements 
made with the railway companies in several of the larger cities, 
where similar tests will be made. The E clipse Car Fender 
Company, of Cleveland, Ohio, manufactures thi s fender. 

T he platform of the fender- stands at an angle of 45 <legs. , 
with a hollow rubber hose 4 ins. in diameter, stretched across 
the lower end, which rides about 3 ins. fro~ the ground, but 
can be adjusted ei ther higher or lower if desired. Any person 
on the track in front of the car will be struck about the ankles 
fir st by thi s tube or hose. This blow takes up the first jar, 
knocking the man's feet and legs from under him and giving 
him somewhat the momentum of the car, dropping the weight 
of the body back against the platform. The platform, which 
swings on a pivot, immediately falls back, bringing the front 
encl with the roll on about 20 ins. above the ground, while the 
rear end is about 6 ins. to 8. ins. lower, thus forming a basket 
from which a man cannot get out without assistance. The 
back guard is made of spring steel, with 8 ins. to ro ins. play, 
and if the car is going at great speed the man's body will strike 
against that , but cannot be bounced forward onto the track 
again, because of the basket shape which the platform of the 
fender has assumed, as the platform becomes locked after as­
suming this basket shape. The fender is all that is desired in 
simplicity of construction, as there are no springs and levers 
to rust and get out of order. The fender is always in position 
and does not require any action on the part of the motorm~n 
to operate, 
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BAGGAGE CAR FOR INTERURBAN RAILWAY 

One of the most important steps taken by the management 
of the Columbus, D elaware & M arion E lectric Railway is the 
provision just made fo r hauling baggage. U p to the p rese nt 
time the company has not catered to this class of trade, but 
now it is prepared to furni sh a complete system of interurban 
service. It has added to its equipment, which was fully de­
scribed in the STREET RAILWAY JOURNAL of March 21, severa l 
baggage cars of the type shown in the accompanying cut. 
These coaches, which were built by the G. C. Kuhlman Car 
Company, a re 53 ft. over all , and comprise one continuous 

which protects it from rusting. The ends of the boat a rc fi tted 
with a ir chambers so that the boat wi ll float if overturned. 
T he chief claims for the construction arc that it is more dur­
able, handsome and safe than wooden boats. T hese boats a re 
built by W. H. Mulli ns, of Salem, Ohio. 

---+-♦+---

NEW FORM FOR MOREHEAD TRAP 

Several changes have been made in the form and construct ion 
of the Morehead trap, illu strated herewith. A cast-iron base 
has been substituted for the wooden platfo rm previously used. 
T he drum or tank is now counter balanced by a lever and 

l3AGGs\ GE C \ R FOR COLUMBUS, DELAW AR:;: & MARIO N RAILWAY 

room, as there are no divisions for motorman in the interior. 
The exterior of the coach is made to resemble a passenger 
coach as nearly as possible. The bottom construction is of the 
heaviest type, having two intermediate sills constructed of 6-in. 
I -beams, extending from buffer to buffer, each sill being r ein­
forced with heavy T -iron. The buffe rs a re continuous and are 
faced with regular V-sheeting, pl aced ve rtica lly. The inside of 
the car is sheeted w ith yellow pine beaded ceiling, ¼ in. thick , 
placed horizonta lly and neatly painted. T here a re four under ­
t russes under each car , and four windows on each side of car 
body, a rranged to drop. They a re covered on the in side with 
iron rod s made in frames. The cars a re mounted on Peckham 
M. C. B. trucks, with four \ Vestinghouse 75-hp motors, Genera l 
E lect ri c double-end type M cont roll ers, double-end Christen­
sen air brakes. ancl No. 3 Van Dorn draw-bar. T hese cars a re 
pa inted Pullman color and a re lettefecl in gold lea f. 

••• 
BOA TS FOR STREET RAILWAY PARKS 

l'\early every street rai lway park contains a body of water 
on which it is usual to have boats fo r h ire. I t is fo r thi s reason 
that any radi cal im provements in rowboats has a pract ica l 
va lue to the opera ting ra ihvay manager. The boat illustrated 

·. 1 \ . 
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META L llOAT FOR I'A RKS 

in this connection is buil t of steel pl ates, laid on a frame or 
skeleton of wood. T he keel is not fastened on the outside of the 
metal covering but is on the inside of the boat, where it is pro­
tected and where it can add to th e sti ffness. T he top ra il and 
seat rests of the boat a rc a lso of wood. T he stee l is stamped 
out of a few la rge plates, and is put through a special process 

weight having its fu lcrum attached to the base. T he weight of 
the water exerts a leverage in starting the tank to tilt over, 
and vice versa, the counter balancing weight has a powerful 
leverage to bring the tank back to its normal condition when 
the water is discharged. T he slight change made in the con­
struction of the vent to the t rap has overcome the necessity for 
the equalizing pipe, which was forme rly on the outside of the 
drum. A n improvement has been made in the seat and disc of 
the steam valve, reducing the possibi lity of destruction and 
wear. T he American Blower Company, of Detroit, manu fac­
tures this device. 

After several conferences the wage differences between the 
Youngstown & Sharon Railway Company and its employees 
have been adjusted . T he men asked for an advance of 5 cents 
an hour. but a compromise was effected on 3 cents, ancl the 

RETURN TRAP 

company abolished its bonus system, under which employees 
running six months without accident received I cent an hour 
additional. On the interurban line the new scale is 21 cents 
first six months, 2 2 cents for second six months, and 23 cents 
thereafter. On the loca l lines the sca le is 2 0 , 2 1 and 22 cents. 
T he agreement is for one year. 
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THE ROBB-MUMFORD INTERNALLY FIRED BOILER 

T his boiler, though new to the American market, has been 
manufactured extensively for severaJ years in Canada, and 
has been used for almost all purposes with all kinds of water 
and fuel. It consist s of two cylindrical shells, the lower one 
containing a cylindrical furnace and tubes and the upper form­
ing a steam and water drum, the two being connected by two 
necks or circulating pipes. The lower shell has an incline of 
about I in. to the foot from the horizontal, for the purpose of 
promoting circulation and draught. A steel casing, stiffened 
by angle-irons and lined with asbestos ai r cell blocks, fo rms the 
rear smoke box and return smoke flue between the lower and 
upper shells, the upper half of the steam drum and bottom of 
the lower shell being also covered by non-conducting material. 

T he furnace is of the well-known " Fox" or "Morrison" cor­
rugated type, without joints, providing for expansion and con­
tracti on and requiring no staying. T he heads of the steam 
drum a re spherical, and the tube sheets are stayed by the tubes, 

baffle plate, which is placed back of the front neck, and blow-off 
outlet is provided at that point. Another pocket for the deposit 
of sediment is provided underneath the furnace with a blow-off, 
so there are practically two mud-drums providing for the 
deposit and removal of sediment before the in-flowing water 
reaches the hot surfaces of the furnace and tubes, where scale 
would be formed. It is found by experience in using impure 
water that it is easy to keep the boiler clean by the regular 
use of the blow-off coc.ks, and the usual washing out through 
the hand-holes at the front and back of the lower shell and 
through the manhole in the upper drum. In addition, there are 
two large hand-holes in the shell at the rear of the furnace for 
cleaning between the tubes, the tubes being spaced in parallel 
diagonal rows, so that a bar may be passed through every row 
of tubes at the rear of the furnace, where scale will form, if at 
all. O wing to the rapid circulation of water around the upper 
part of the furnace and tubes it is found scale will not form 
except at the lower part of the boiler. In cases where ex­
ceptionally bad water is used the furnace and tubes are bolted 
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SECTIU 0.S OF L\"T ERX.\ L L Y FIRED BOI LER 

and as every part of the boiler is cylindrical except the tube 
sheets, no stay ing is requi red. T he gases, after leaving the 
fu rnace, pass through the tubes and return between the lower 
and upper shells to the outlet at the front of the boiler. 

T he fu rnace being of large diameter and highest a t the back, 
with considerable space beyond the grate surface, is favorable 
to good combustion . The tubes a re short, direct and pro­
portioned to g ive the correct area, in order that they may all 
be fill ed with hot gases. Most of the soot is carried through 
the tubes and deposited in the rear smoke box, so that all the 
heating sur faces, fu rnace, tubes and r eturn flue between the 
upper and Io-wer drum, are very effective. 

T he circulation of water inside the boiler is around the 
furnace and tubes, up the rear neck into the steam and water 
drum, where the steam is released, the water passing along the 
upper drum towards the front and down the front neck. A 
semi-circular baffle plate, which is placed about half-way 
around the furnace, causes the down-flowing water to circulate 
to the lowest part of the shell under the furnace. 

It will be seen by reference to the sectional cuts that the feed­
water enters the rear part of the upper drum, where it meets 
the current of hot water flowing towards the front, so that as 
it passes towards the front the temperature is raised to that 
of the steam and water in the boiler, and an opportunity is 
given to drop any sediment or solvent impurities on the bottom 
of the upper drum, particularly in the pocket formed by a 

in, so that by removing a row of bolts passing through the fr01,t 
ring and an exterior angle-iron ring, and another row through 
the rear tube sheet and ring the entire furnace and tubes may 
b e removed fo r mspection and cleaning. 

It is claimed for thi s boiler that it has the advantage of the 
Scotch Marine and similar types of internally fired boilers, 
without the large diameter of shell, thick plates and expensive 
combustion chamber, giving the light weight, small floor space 
and good circulation of the best boilers of the sectional or 
water- tube type, but avoiding the large number of hand-holes 
and joints usually necessary in boilers of this type. As the 
fire-box is internal, surrounded entirely by water, there is no 
loss of heat, either by radiation or air leakage, and the expen­
sive repairs incident to brick setting is entirely avoided. It 
is interesting to note in this connection that ex-Chief Engineer 
I sherwood, of the United States Navy, in discussing a paper 
on water-tube boilers at a meeting of mechanical engineers at 
N ew York, May 9, 1894, estimated the difference in economy 
between water-tube and internally-fired boilers, due to the 
fundamental differences in construction, at about 10 per cent 
in favor of the latter type. 

The manufacturers of the Robb-Mumford boiler claim that 
the best results in steam generation are obtained by having a 
rather small grate surface, strong draught and a thick fire; or, 
in other words, a high rate of combustion per square foot of 
grate, and they claim that the practice of furnishing a large 
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grate surface, as is frequently done in boilers of the externally­
fired type, to increase the capacity of the boiler, is opposed to 
good economy; because ( r) if more coal is burned than the 
heating surface of the boiler is calculated for the gases will 
escape too hot, and ( 2) when the boiler is worked at a less 
capac ity the grate surface is so large that the fir e may not 
be properly distributed over the whole grate, and is liable to 

SIDE VIE\\' OF BOILER 

have thi n or dead spots through which cold air may pass, 
causing waste and imperfect combustion. 

As this boiler consists practically of two steam and water 
drums similar to those used in water-tube boilers and con­
structed entirely of steel plate without stays, it is claimed to 
be equally as safe as the best of that type. A battery of 1000 hp 
occupies a space of about 32 ft. in width by 23 ft. in depth, and 
14.25 ft. in height, each unit is entirely distinct and may be 
completely isolated for cleaning. inspection or repairs. 

The manufacturers for the United States are the Robb­
Mumford Boiler Company, Inc., ~vith offices in New York and 
Boston. 

-- --•♦• ---

NEW COMBINATION OHMMETERS 

The accompanying illustration shows a new form of ohm­
meter which is being placed on the market by Machado & 
Roller, the licensees under the Hanchett and Sage patents. A s 
will be seen, this differs from the old form in having added a 
galvanometer and an induction coil. Two switches are also 
provided, with whose aid either the telephone receiver or the 
galvanometer may be used as current detecter at will and the 
other, which applies either direct current from the batteries or 
alternating current from the secondary of the induction coil , 

at will. 
The galvanometer is of the D 'A rsonval form , unaffected by 

exte rnal magnetic influences, well balanced so that care in 
levelling is not required and of a sensibility even superior to 
that of the telephone receiver. It is, of course, also unnecessary 
to place the meter in any particular meridian in order to bring 
the galvanometer needle to zero. 

The galvanomete r is a valuable adjunct in that it enahlcs t'1c 
set to be used where there is too mu ch noi se to make th e cm-

ployment uf the telephone receiver possible, and furt her gives 
a means of working from a fa lse zero in making the M urray 
test. The induction coil makes it possible to compare capaci­
ties and inductances and to measure the resistance of elec­
trolytes or the internal res istance of batteries. It also comes in 
when locating faults on lines w here a n electromotive force 
ex ists at th e fault , as, for instance, in a submar ine cable, w here 

one o r more conductor s a re grounded or both 
open and grounded. Dy keeping the telephone 
r eceive r circui t closed the E. NI. F. at a fau lt of 
thi s kind causes a continuous cur rent to fl ow, 
which does not affect the te lephone receiver, the 
a lternating current fro m the induction coil of the 
instrument a lone bei ng effective for use in obta in­
ing balanc e. 

T he numbe r of cell s of battery has not been 
reduced a nd the over a ll d imensions have no t 
been increased, while the weight is only about a 
pou11d more than that of the origina l fo rm of 
apparatus. 

It is claimed tha t tes ts that h ave recently been 
made under the most severe ser vice condi t ions 
show this form of meter to be superior in eve ry 
way to a bridge and galvanometer fo r th e loca­
tion of faults. 

The old form of th is ohmmeter is said to be 
ver y popula r among street railway men fo r test­
ing out the conditions of ca r equipments. Sys­
tema ti c t ests made on the r es istance of ca r wiring 
circuits with the controller s placed on successive 
notches quickly show a ny tendency toward the 
development of faults, a nd pla in res istance 
measurements made on meter-fi eld coil s oft en 
save from the sc ra p heap ones that might other­
wi se be condemned or show as defec tive some 

\Yhich as far as a ppea rances go a re in good conditi on. I t i_._ 
th ought that th e new fo rm wi ll answer still better , as car houses 
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a re oft en too no isy to allow of the most accur ate results with 
the telephone recei ,·er a lone. 

No longe r a re the private elec tric ra ilway cars to be confi ned 
to the pres idents a nd othe r offi cers of street railways, fo r a 
report from North Adam s, M ass .. whi ch there is uo reason to 
doubt, says that a wealthy r esident of the Berkshi re di strict , 
having first made the n ece,sary arra ngements with the str eet 
railway compa ni es in tha t part of :Massachuse tt s, is to have 
built for hi s own pri va te use the costli est t ro lley car i11 t he 
U nited S tates. 
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A NOVEL COMBINATION 

Within the past few weeks the J. G. Bri ll Company has 
shipped to the \Vashington \ \Tater-Power Company, of 
Spokane, \ \Tash. , sixteen cars, which are a combinat ion of the 
bui lders ' patented conv ertible and "Narragansett" types. Some 
four years ago, when the Brill Company first commenced to 
build this form of convert ible car, the \\Tashington \ Vater­
Power Company recognized its suitabili ty to condi tions found 
in Spokane, and bought the second car that was huilt. It was 
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decided to give it a thorough trial to determine th e weari ng 
<1ualities of the movable parts, the structural strength of the 
whole car, the capacity to retain heat and keep out the water in 
wet weather and to note whether the publi c regarded it favor­
ably. So well did the car answer every requirement that 
c;everal months ago th e company decided to place the above 

also suited for use with trucks havi ng equal sized wheels and 
equipped with four motors per car. 

The general dimensions of the cars are: Length over end 
panels, 30 ft. 5.½ ins.; length over vestibules, 40 ft. 9_½ ins.; 
from end panels over vestibules, 5 ft. 2 in s.; width over Z-bar 
sills, 7 ft. 8¾ ins.; width over posts at belt, 7 ft. II¾ ins. The 
Z-bar sills are 8 ins. x 6 ins. x 4 ins., and end sills of oak 4¾ 
ins. x 8 ins.; double corner posts and vestibule posts, 3¾ in s. 
thick, and the side posts, 3}'8 ins., with a sweep of 3_½ ins. The 
seats are Brill patented reversible, 34 in s. long. A isle width is 

20¾ in s. A t the d iagonal corners are 
sand-boxes, the covers of which arc 
mounted with spring cane to form corner 
seats. T he vestibules are fitted with drop 
sash. T he double-sash windows and flex­
ible double-sheet metal panels slide in all 
metal grooves into the roof pockets, ancl 
a re in nowise different from the standard 
convertible type of the builders. 

PAPERS FOR THE AMERICAN RAILWAY 
MECHANICAL AND ELECTRICAL 

ASSOCIATION 

\ Valter ]'dower, secreta ry of the Ameri­
can Railway Mechanical & Electrical As-

sociation, reports the membership of this organization as grmv­
ing finely since the organization at Cleveland in February. One 
good example of the hearty endorsement this organization is 
1 eceiving from the large companies is the application of the 
Boston E levated Railway Company for active membership, 
ac compani ed by payment for nine associate and twenty-seven 
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junior memberships for various members 
of its staff. 

Part of the programme which will be 
held at Saratoga, N. Y., Sept. 1, 2, 3 and 4, 
has been arranged. The convention is to 
be held at the same time and place as the 
American Street Rai lway Association 
convention. 

The papers which have been already 
arranged for are as fo llows: , 

"Care and Maintenance of Car Bodies," 
by C. F. Baker, superintendent motiv e 
power and machinery, Boston E levated 
Railway Company. 

~!:~~~~~~~'H.,_,, -~~~-·-··-4'-';W. 
"Improvements in Motors," by E . \V. 

Olds, superintendent rolling stock, the 
:.\1ilwaukee E lectric Railway & Light Com-NARRA GANSETT CAR Ol'EK 

order. In some respects the climatic conditions in \Vashington 
may not be as severe as in other parts of the country; but during 
the time this car has been in service the temperature has been 
as low as 12 <legs. below zero ; nevertheless, according to the 
management, the car was comfortably warmed by the use of 
four electric heaters. The adaptation of the " Narragansett"" 
type of sills and steps to the convertible design was suggested 
by the builders. The object was two-fold : obtaining easier and 
quicker ingress and egress, and adding to the longitudinal 
strength of the cars. This type overcomes two objections to 
long open cars, namely, too high steps in the case of a single­
step car, and too extreme width when double steps were used. 
T he "Narragansett" design comprises Z-bar si lls with the 
upper step on the sill, thereby utilizing space ordinarily occu­
pied by the timber sill. The Spokane cars are mounted on 
Eureka maximum traction trucks, which carry the cars low, 
and with the double steps the cars are easy and safe to enter or 
leave. It wi ll be reaciily seen that this combination of type is 

pany. 
"The Type ' ]\I' Control," \ \T. 0. Mundy, master mechanic, 

St. Louis Transit Company. 
"Use and Abuse of Controlling Mechanism," by D. F. Carver, 

chief engineer Cleveland E lectric Railway Company. 

---••-
The T ri-City Railway Company, of Davenport, Ia., has an­

nounced to its employees that after June 1 the wages of the 225 

t ra inmen, including conductors, motormen and brakemen, will 
be materially advanced. After that elate the scale of wages will 
be 18 cents an hour for the first year men; 19 cents an hour 
for the second year men and 20 cents an hour for all trainmen 
who have been continuously in the employ of the company for 
two or more years. The above advance makes the third one 
in as many years, making, all told, an advance of about 34 per 
cent. About 75 per cent of the employees of the company are 
old hands. 
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GENERAL ELECTRIC REPORT 

T he annual re po rt of th e General E lectri c Co mpany for the year 
ending Jan. 3 1, 1903, was issued Ap ril 2 0 , a nd shows a pro fit o f 
$10,277,169 (inclu din g a profi t of $973,6..i.9 upon securities sold ), 
and, aft er dedu ctin g all general and m iscellan eous expenses and 
allowances fo r dep reciation , loss es and writin g off $386,875 from 
patent account , an d $1,908,324.11 from fac t o ry pl a nt s and m a­
chin ery. Deducting $..J...J.,331.17 , i 11tcrest on deben tures, $1 .613 879 82 
fo r deducti ons fro m pat en t account , th e ba lance $8,618,958.17. 

The sales of the co m pany have incr ea sed eno rm ously during the 
pas t yea r, a s sho wn by th e fo ll owing statem ent : 

Year E n ding 
J a n. 31 

1899 
1900 
1901 
1902 ........ • ................... 
1903 ........................... . 

A mount 
Billed 

$15,Ci9,430 
:22,379,4G3 
28,783 ,275 
3:!,338,036 
36,685,598 

The order s rece ived included: 

O rders 
R eceived 

$17,431 ,327 
2G,323 ,C26 
27,969,541 
34,350,840 
39,944,454 

Yearly in-
crease of 

O r der s 
R eceived-
Per Cent 

2U, 

51.1 
6.3 

22.7 
lG.4 

Generato r s and r ota ry conve r t er s, capacity over 590.000 kw. 
Railway m otor s, m or e than rr,ooo, capacity O\' er ..i-90,000 h p. 
Transfo rmers, capacity over ..i-75,000 k w. 
$ta ti onary m otor s, m ore th an 16,000. 
A r c la mps. m or e than 80,000. 

R AiLWAY O R DER S 

R eferring to the ra ilway order s the r eport says: 
'' During the year we ha\'e del i\' ered mo st o f th e m otor s and 

control equipm ents ordered by t he l\Ianhattan E levated R ailway, 
of N ew York city. The electri ca l equi pm ent o f tha t road is now 
,·ery nea rly compl et ed. Its electri cal o per ati on h as been a com ­
pl et e success with th e excepti on of a few days in D ecember , 1902, 
wh en a sleet sto rm was en counter ed fo r whi ch th e r oad was un­
prepared. The equipment had not pro g r essed suffic ientl y to in­
clude proper fac iliti es fo r copin g with sleet. T his was the cau se 
of such diffi culti es as w ere encounter ed , and n o b lam e was at­
tached to the m oto r s or contro l. Duri ng th e two days of the 
st orm th e road carri ed 1, 105,296 passen ger s as again st 1,059,167 
pass engers carri ed during th e two correspo ndi n g days of th e pr e­
vious year. Thi s fac t is suffic ien t refutat ion of the exaggerated 
reports indi cating that th e :Manhattan R ailway was out o f service 
for a consider abl e porti o n of th ese two days. 

N EW YORK SUBWAY 

"After m onth s of inves tiga tio n , com petiti n t ests and tri als, in 
which the superio rity of our control syst em was conclusively 
proven, the Interborou gh R apid T ransit Co m pany awarded to the 
Gen eral E lectric Com pany the co ntract for all of the con tro l 
equipm ents of it s car s. 

MULTIPLE U N IT CO NTlWL 

" The de m and s of modern t ransportati on in th e matter of 
schedul e spee ds, power required and fl exi bility of m o vem ent h ave 
resulted in the development of a new m ethod of control k nown as 
the 'multiple unit ' system, in whi ch two or more o f the car s in a 
t rain are each equipped with moto r s and con troll ers, and, in ad­
diti on , with master swit ch es and controlling lin es. so th at t hey may 
be o perated ei ther individually or in t ra in combi na ti o ns o f anv 
required length , with o r w ithout oth er cars which ar e not equipped 
with m oto rs, a nd all m ay be cont ro ll ed by th e m aster con troll er 
on any ca r. Thi s system is in di r ect co ntrast with th e locomoti ve 
system, where all o f the power is concen trated in the locomotiv e. 
The multipl e un it contro l is th e most im po r tant r ecen t develop­
m ent in elect ri c tract ion work, making poss ibl e th e use of electric 
motor s in urban rapid t ran sit an<l standard steam r ai lroad service 
in such m anner a s t o secure rapid acceler ation an d quick se rvice 
whi ch resul_t s cannot be ob ta ined with a locom otive. 

" By the purchase of the Sprague paten ts we have come into 
possession of the onl y fund am ental and detai led paten t s, outside of 
those a lready owned by o ur company. cover in g a successfu l and 
sati sfa cto ry form o f m ul tiple un it contro l. T h is system, now 
k n c:,wn as th e Sprague-General E lect ri c Syste m , is in success fu l 
oper ation on many roads. Th e fo llowin g is a li st of mads wh ich 
have been eq ui pped with o r have co ntracted for thi s system of 
control : 

No. of 
NAl\ I E LOCATIO N Cars 

Man hatta n Ry. Co .. .. .. .. ...... .. ...... .... New York City ................ !JOO 
Au rora, E lg in & Ch icago Ry . .. .. ........ .. Chicago, Ill ........ . ........... 38 
H ou ghton Conn ty R y. Co . . ... .. .. ...... . .. IT oughto n , J'vTich . .. . .. . . .. .. . . . 8 
Boston & M aine Hy. Co .... .. .. .. .. ...... ... ( C'on 'cl & i\lan 'stc r Di v.) N. If. ]2 
Ch icago, Bu rl ing ton & Quincy Ry . .... ... ( Dcad woo rl & L. C. Di v.)... .. 9 

Canton & A kron R y ...... .. .... .. ... .... ... Cctnton , 0 . .... .. ..... .. ......... ]ll 

Columhn s, Ti uckcyc L & N cwark Ry . .... . Colum li us, 0. .. . ................ 9 
Colnmhus, l lc lawa re & ~Iarion Ry .. .. ... . . Columbus, 0. ................... H 
Colnmhus , London & S pri ng fi eld Ry . ..... . Columbus, O .... ,, .. , .. ,,,...... 11 

No . of 
N ,\ME LUCXf!U N 

J >ctruit & Chicago l{y..... . .... lJetroit, Mich ..... . 
lJen ver & North western l{y ................ lJen ver, Col. ......... . 
in ternational l{ y ............................ l..:u ffa lo, 1\ , Y ....... . 
Cent ra l Lun don l{ y ........................ Lundon, England .... . 

Cars 
10 

36 

Grea t Nor thern & Ci ty l{y ................. Lundon, England ............... 35 
Ch emin de Fer de L ' Ouest, .France ........ France ....................... . . 
i\l edite r ranean Ry. Co . . ........ .. ......... ( (_;allaratc Division) .......... . . 
Lake Shore Electric R y ........... .... .. ... T oledo, U......... . . . . . . .. . . .. .. 28 
1\l o r th westcrn E leva ted Hy .................. Chicago, 1 11 ..................... 67 
Seatt le & 'lacoma I nterurba n Hy .......... Seattle, \Vash ................... 10 
Fonda, J ohnstown & Gluve rs ville Ry ....... Gloversville, N. Y.............. ,; 
Schen ectady Ry. Co ........ . ....... ........ Schenectady, N. Y ............. 22 
A th en s & P ir aeus Ry ....................... Gr eece .. . . . . .... . . . .. . . . . . . . .. .. l 
Prussia n Govern men t R y ................... (Anhalt Suburban lJivi sion) .. 1!) 

In terborough Rapid Tran si t Co ............ New York .................... . 34cl 
I:oston & \Vorcester E lectric Ry ........... \Vorceste r , Mass . .. ... .... .. .... 36 
M ilwau kee E lectr ic R y. Co ................. l\li lwaukee, \Vi s ....... ......... 25 
Baltimore & Oh io R. R. Co ................ Baltimore, l\ld.................. 4 
South S ide E levated R y. Co ............... Chicago, Ill .................... . 
Jl oston E!t:va ted Ry. Co . ................... Boston, Mass ... .............. .. 
\\iilkesbarre & H azlet on R y ................ \Vilkesbar re, Pa . .............. . 
1\ orth Eastern l{ y .........•... . ............ Englan<l ... .... ........ . ....... . 

150 
156 

6 
50 

T ota l number of roads.................................................... 31 
·i ota! n umber of cars . .. ........................................... . ....... 2081 

l{ A lLWAY MO T ORS 

"Th e r eport of June 28, 1897, stat es: 'Since th e organizati o n of 
th e co mpany, in 1892, we have sold 30,912 rai lway moto rs, having 
a to t al capaci ty of 795,120 hp.' Si nce that date we have sold 54,3..J...J. 
motors , having a to tal capac ity of 2,304,986 hp. T he g rand t o tal 
of rai lway m oto r sales in the past eleve n years is 85,256 m otors, 
hav ing a to ta l capacity of 3, 100,106 h p. T hese motors are in oper a­
ti on in a ll part s of the world. " 

1\IANUFACTUlU N G 

E x penditures aggregat ing about $2,500 ,00 0, exclusi\'e of the cost 
o i patterns, small tool s, etc., have bee n m ade during the yea r fo r 
r eal estate, ex t ensions to exist in g buil di n gs and th e erectio n of 
new on es, and fo r addit io nal mach ine ry; all required to take care 
of th e increased busin ess, and in 1903 the fac tory floor space was 
3,000,000 sq. ft ., and the fac tor y em pl oyees 18,000. 

ENGI NEERING 

E ng in eerin g wo r k of th e past year has been lar gely devot ed t o 
the development of es t ab li shed lin es of apparatu s. The number 
and va ri ety o f use ful appli cat ion s of electr ical machinery have ke pt 
pace with th e in cr ease d vo lume of o ur busin ess. Standar d ap­
paratus ha s been improved in quali ty and efficiency, and con­
siderabl e spec ial appar atu s has been design ed an d manufact ured to 
m ee t novel con dition s. 

Th e di stance to whi ch elect ri city h as been delive red has b een 
la r gely increase d and m any new lo ng- distance plant s hav e been 
in sta lled, using pressures of fro m 60,000 yo]ts to 80,000 volts and 
deliver in g power at di stance of fr o m 50 miles to 150 mil es. A 
notable instance is th a t of the transmi ssion of 6000 h p from th e 
fa ll s of th e Caunry Ri Yer, 90 m il es t o the Kolar go ld fi eld s in 
1Iyso r e, Indi a. Th e entir e tran smi t tin g and receivin g machi nery 
of thi s plant, as well as th e t ransmission line, was constructed by 
t he co mpany. Th e plan t was star ted last year and has contin ued 
in m os t successful operat ion . Six of the eleven 5000-hp gene r ator s 
fo r th e n ew power statio n a t Niagara F alls h aYe been put in opera­
tion and ar e hi g hly successful. I t is int eresting to note that th e 
size and vo ltage of gen erators an d tran sfo rmers used in connec­
tio n with long -di sta nce tran smissio n have g r eatly incr eased. Th e 
co mpany has in successful operatio n transformers of 0Yer 50,000 
yo]ts, and haYe ord ers for o thers to be use d at 80,000 volts. 

T h e demand fo r dir ect -current ge nerat or s of la r ge size, 2000 

kw and oyer. h as fa ll t n off. Thi s has been due to th e increasing 
use of a lt ern a tin g current in th e ge n er at ing station and its co n­
yersion, wh er e n eeded , into dir ect curr ent 'at sub-sta ti ons th ro ugh 
th e medium of r o tary conve rt er s. T hi s system has now becom e 
st anda rd fo r all la r ge undertak ings in th is count r y, and is bei ng 
ra pidly int roduce d ab road. Its great economy and flexibility has 
undoubt edly co ntribu te d la r ge ly to th e successfu l and extended 
use of elec tri city fo r all purpose s. I t is interesting to no te that 
th e ca paci ty of som e of th ese sub-stat io ns is m uch g reater than 
that of th e larges t generatin g statio ns that we r e in exis tence a 
few year s a go. 

Cash .. 

BAL ANCE S H EET 
ASSETS 

Stocks a nd bonds ......................................... . 
!{cal est ate (ot her than factor y plants ) ........................... . 

..... $ 3,fi:~~,556.17 
12, 682,214. G3 

1:11.-IG!'i.9i-i 
U,SlG,G07.04 
1. 7G!J..l!'i6.4!l 

11,r",(il ,21G.72 
:,,000,000. 00 
2,000,000.00 

N otcs a nd accoun t s rccciva lik .... ... .............................. . 
\ \ 'o rk in progress .. .. ..... ... ...................................... . 
1\l erch and1se inve ntorie s ........................................... . 
l•;1~ tory plnn!s ........ . ........................................... .. 
J'~,tcnls, fr a nchises nncl g-ood wi ll ................................. . 
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LIABILITIES 
5 per cent gold coupon debentures .....••...... ............ 
3½ per cent gold coupon debentures .......... ................... . 
Accrued interest on debentures ...... .................. ........ ... . 
Accounts payable ...•.•.•.•. .......... .............................. 
Unclaimed dividends .............................................. . 
Capital stock ......................................... ............... . 
Surplus . . . ..................................•........ .............. 

Cost of sales 

PROFIT AND LOSS ACCO UNT 
EXPENSES 

Interest on debentures ............................................ . 
Profit for the current year 

$99,000.00 
2,049,400.00 

825.00 
1,378,960.42 

1,886.29 
41,880,733.33 
4,482,701.99 

$49,893,507.03 

$!!8,844 ,881.40 
44,331.17 

10,232,837.99 

$39,122,050.56 
Deduction from patent account for expe nditures incurred chiefly 

in acquiring tne patents of the Sprague Electric Company ...... $ 1,613,879.82 
Dividends paid in cash . ... ........... . ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . ·2,677,263.50 
Stock issue d m restoring percentage of reduction made in 1898.... 16,746,133.33 
Surplus at J an. 31, 1903, carried forward to next year.... ........ 4,482,701.99 

$25,519,978.64 
EA RNINGS 

Sales . . . ..................... .... ................................... $36,685,598.00 
l{oyalties and sundry profits . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 814,958.66 
Dividends and interest received on stocks and bonds owned...... 393,961.49 
I nterest and discount . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253,882.67 
Profit on sales of stocks anJ bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 973,649.74 

$39,122,050.56 
Surplus brought over from last year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,287,140.65 
Profit for the year ending Jan. 31, 1903. ........................... 10,232,837.99 

$25,519,978.64 

----••••-
PARIS LETTER 

( From Our Regular Correspondent.) 
Public interest in Paris cont inu es to mani fes t it se lf around the 

Metropolitan undertakings. It will be remembered that the line 
No. r , running from Vincennes to the Etoilc, will form a large 
loop with line No. 2, running under the outer bouleva rds on the 
right bank, which will be entirely completed in one month , when 
the section of lin e No. 2, cutting line No. l at the Place de la 
Nation, will be opened for public service. The station at the 
latter place wi ll form th e main car depot . The tunnel is doubled , 
and four parallel tracks run for a distance of 1200 meters, under 
which distance a re built pits to facilitate inspection and cleanin g 
of equipment s. 

Line No. 2 will have a total length of 12 km, 11 km of which arc 
in actual operation. A six-minute train service is arranged for , 
and the number and length of trains will be augmented, giving 
a three-minute service, soon after the last stage of the work is 
completed. The schedule time for the whole distance of 12 km is 
forty minutes. An interesting and unusual feature of this line is 
contained in the Anvers-Bagnolet section , just opened for se rvice. 
O n a len gth of 1800 meters th e Metropolitan trains run either on 
a leve l or above ground. T,his was made necessary owing to th e 
passage over a canal and important railway lines encountered at 
this point. 

Meanwhile the Compagnie Generale des Omnibus is making a 
stubborn fi ght for public favor, and is using steam traction and 
trailer cars on the lin e running parallel to lin e No. 2. The open 
trailer cars have been well received by the public, and the service 
will be increased in the near future. 

Nevertheless, the Omnibus Co mpany is beginning to recognize 
that its future sphere of action will be in con nection with the 
services to be organized betwe en any two points not served by the 
yet incomplete Metropolitan. H owever complete the Metropoli­
tan line will be, it will be seen that in a large city there is always 
room for su rface traction . Thus a new omnibus line has been in­
troduced joining the Gare du Nord and the Gare des Invalides. 
two very busy centers , which are yet unserved by any completed 
li ne of the Metropolitan. 

The tramway and omnibu s companies are still clamoring for 
graded fares giving them th e right to charge acording to the 
distance traveled. Thev still state that the old svstem. of 3 and 
6 cents within the city limits has ceased to be profitable. esoecially 
wh en taken in conjunction with the use of an accu mulator or con­
duit system of traction. They wisr 11at•p·ally to use the trolley 
line. which appears to be the only remedv ,.) r thei r troubles . The 
sol,1tion I is watched with considerable interest. 

Anoth er aspect which has to be taken into acconnt in Paric; is 
the use of horses for war reserve nurposes Th e cah and omnibu.c; 
companies are naturally liable to be called upon in case of mobili -

zation to hold at disposition of the government a certain number 
oi horses. The attention of the authorities has been directed to 
the fact that the number of animals of burden is on the decrease 
in a ll districts of Paris. The following figures will show this de-
crease: 

Horses in Paris in 1901 ..................... . 
Horses in Paris in 1902 ................. · .... . 
Horses in Paris in 1903 ..................... . 

96,868 
91,976 
90,926 

Thus the effective cavalry reserve has decreased in two years 
by about 6000 units, which would be serious on a war footing . 
The decrease is mainly di.:e to tile action of the General Omnibus 
Co mpany, which has made a reduction of 2822 horses of its stud, 
due to the Metropolitan competition. On the other hand, the cabs 
and small carriages have slightly increased during this period, that 
is, by about 300 horses. 

In further reference to the question of fares of the tramway com­
panies, which has been vrged above all by the so-called ' 'tram­
ways de penetration," it has been stated that the East and West 
Paris line threatened to stop their service immediately owing to 
the decision of the tramway and omnibus committee, from which 
it would appear that sectional fares are not to be permitted, nor 
will the fare be increased, although just as this letter is being 
mailed some temporary concessions have been made. The West 
Paris line has, it appears, made ~ loss for the first six months of 
1902 of something like f. 194,000, which is 25 per cent more than 
its receipts for the same period. It is estimated that with a con­
cession for an increase of fare s and the introduction of the troHey, 
this loss would disappear and a profit of the same or greater 
amount take its place. In fact, the company's estimate that the 
economy to be realized by the use of trolley in place of accumula­
tors would amount to f. 222,500 annually. 

A few words will be well said regarding the actual state of con­
struction of the Metropolitan. It will have been gathered from the 
preceding that the lin e No. l anc. the part of line No. 2 now in 
ope ration have been complete successes, and the same can be well 
predicted regarding the other iines now being constructed. The 
foUowing figures were kindly given us by Mr. Bienvenue, chief 
engineer of the construction rlcpattment of the Metropolitan, and 
will speak for themselves co-ncernin g th e magnitude of the work 
in hand for ·this scheme : Fifte en contracts have been given out 
for the No. 4 lin e, running from Porte d'Orlc:ans to Clignancourt, 
which ha s been commenced, and for line No. 3, now well under 
way. At the end of January last over 4500 workmen were em­
ployed on construction, and there are more than this to-day. This 
number of men represents the men actually under the orders of 
the city engi neers building the Metropolitan. As a matter of fact, 
this figure would be greatly augm ented hy taking into account the 
number of men employed by th e Metropolitan Company for por­
tion s of th e line in operation. 

In 1902 th e total amount expended in construction work was 
f 25,000 per day. The daily expe nditure in hJ02 was f. 70,000, and 
thi s wi ll be increased to f . 85,000 per day during the present year. 
Th e total expenditure to date o n the Metro;iolitan has heen over 
f. 75.000,000. It is estimated that to complete the work the city of 
Paris must borrow the sum of f. 170,000,000. 

On line No. 2. by reason of the overh ead construction and t.he 
canal and railways to be crosser!, no less than 11,000 ton s of metal. 
exclusive of rails. were employed, and 18.oc.,o tons of sand and 
r2.ooo tons of earth used for the embankments. 

One of the interesting points in connection with the southern 
exte rior line is the passage m,der the Scea11x Railway station. 
Th e line under the exterior bo'll evards is at 3 great depth at this 
point, while the level of line No. 4 is, for certain reasons. quite 
close to the surface, and, in fact , on a level with the line at Sceaux 
station . It will be r emembered that lin e No. 4 is the intersecting 
line running directlv north and south of the city, and will be re­
fe rred to directly. The line N ')_ 4 is connected with the Denfert 
R ochereau station. which station is posed on two cantilever con­
structions which it has been found necessary to further strengthen , 
by reason of the Metropolitan t1~nnel arriving at this point. 

After long and hot debate it has been decided that the Institute 
shall not be disturbed and another route under the Seine has b;en 
chosen for the Metropolitan. The favored street is the Rue Dan­
ton. and the Seine will be crossed by passing under the St. Michel 
~tation of the Orleans Railway. The construction of the entire 
line is being rapidlv pushed forward: the loans necessary will soon 
he passed by the Chamber of D eputies. It is considered that this 
line will be second in importance onlv to line No. 1 running from 
Porte Maillot to Vincennes. Line No. 4 will incl11de in its route 
four of the principal railway stations of Paris, Gare du Nord. 
Gare de l'Est. Gare de Montparnasse and Gare <le Sceaux. The 
line will be entirely underground. and will c0ntain some twenty­
two stations over a distance of 11½ km. The speed scheduled 
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will allow the distance to be run in thirty-fiv e or forty minutes. 
T he total estimated cost of this line is f. 31,500,000. It is hoped to 
open the line for public service about the end of 1904 or the com­
mencement of 1905. The line has already been commenced as 
far as tunnel construction is concerned. 

A recent legal decision has just been given affecting tramway 
interests. At Cannes a tram way company ioun<l it desirable to 
install a stub track in a certain street, so ·that cai·s could be held 
there pending the arrival of a car from another direction. The 
a butting prop erty owners claimed damages for the space occupied 
in the stree t, and their contention has been upheld by the Conseil 
d'Etat. 

The Antwerp-Brussels railway scheme has again come to the 
fore in a scheme proposed by Mr. Mnllender . It con sists of a 
doubl e track of standard gage in a tunnel in one straight line with 
a total length of 42 km. The height of the tunnel would be 6 
meters, and ventilation would be assured by 420 chimneys of a 
meter diameter each, fitt ~d with an electric exhaust fan, the chim­
neys being situated at every 100 meters . The speed of the trains 
would be 120 km. an hour, covering the 42 km. in twenty-two 
minutes. A ten-minute train schedule would be arranged with 
twelve motor cars of a seating capacity of thirty. 

The ex penses of construction are estimated at f. 38,532,000, work­
ing out at f. 916 the meter. Two and a half years are ask ed for 
constructi on. A concession of ninety years has been asked for 
with purchase by the State ( optional) aft er fift een years' oper­
a ti on. 

LONDON LETTER 

( From Our Regular Correspondent.) 
C. R. B ellamy, general manager of the Liv erp ool Corporation 

Tramways, on his return from his trip to N ew York, wher e he 
went recently at th e invitation o f the National Convention on 
Municipal Ownership , has been presented by th e employees of the 
tr amway department a handsome silver tea and coffee ser vice and 
also a diamond pendant for Mrs. Bellamy. The presentation was 
made by Alderman Petrie, who, in making the presentation, stat ed 
that the Liverpool tramways owed much of the energy, ability 
and skill to Mr. Bellamy. Mr. Bellamy in accepting the gifts r e­
ferred to his visit to America and stated that he considered Liver­
pool very much ahead of America in the matter of proper pro­
vision for passenger accommodation on tramway cars. Mr. Bel­
lamy will doubtless ere long present a full report to the Tramways 
Committee regarding his visit to N ew York, which will be awaited 
with considerable interest. 

Progress is being made with the electrification of the North 
E astern R2ilway Company's branch line near Newcastle and most 
of th e contracts for the complete electrical equipment have been 
let . A short portion of the third rail to be used ha s already been 
laid for experimental purposes by the British Th omson Houston 
Company, which has also the contract for the rolling stock, includ­
ing fifty motor cars and fifty trailer cars. It has now been decided 
by the Newcastle Electric Power Supply Company, from whose 
main power station at Neptune Bank, Wallsend, it was originally 
intended to take power to build a new power plant, as 
Neptun e Bank is already working up to its full capacity. 
This new po wer house is being erected on a site on 
the Tyne side adjoining the ship building yard of 
Messrs. Swan & Hunter. It is expected that this year 20,000 
hp will be installed there and all the arrangements are being car­
ried out by C. H. Merz, who is the consulting engineer to the 
Newcastle Electric Power Supply Company, and also consulting 
electrical engineer to the North Eastern Railway Company. Bab­
cock & Wilcox have already received the order for th e boilers , 
superh eaters, stokers, pumps, economizers, fans, steam pipes, etc. , 
for thi s plant. The coal will be brought into the house above the 
boilers by means of a siding from the railway, and all will be 
handled automatically. 

The London United Tramways Company has just open ed an­
other important extension to its system by means of which many 
of the most picturesque spots in the Thames Vall ey will b~ 
IJrought within easy access. This extensior, is what is known as 
th e H ampton Court loop, by means of which the gates of Hamp­
ton Court Palace are reached. Two routes are available, one by 
Twickenham through the town of Hampton, and the oth er by 
way of T eddington and Hampton Wick. It is now possible to 
t ravel fro m Shepherd's Bush to Hampton Court for 6d. A new 
car depot and sub-station have been er ected at Fulwell , wh er e ac­
co mmodation has been made for 200 cars. It is inter esting to 
11ote that the Kin g had to be approach ed with regard to the im­
proved faciliti es fo r reaching Hampton Court , as a sli ce of Bushey 
P ark was necessa ry and was g r::i cionsly accorded by His Majesty. 

The new lines were open ed recently, C. T . Yer kes performing the 
cer emony. Garri ck's V illa at H ampton, which has recently been 
acquired by the Lon don United Tra mways Company, was used fo r 
the luncheon cer emony, where the usua l speeches of a congratu­
latory charac ter were made. N eedless to say that the regular serv­
ice since the formal opening has been patro nized to an eno rmous 
degree, and on the r ecent Eas ter holidays the company was almost 
overwh elmed by the numb ers of passengers desir ing to take th is 
open-air route through such attra ctiv e scenery. 

A n offic ial confirma tion has been issued t hat the Prince of 
\Vales has co nsent ed to open the new London Cou nty Council 
Tramways in London on F riday, May 15. His Roya l Hi ghness 
will be accompani ed by the Princess of Wales, and it is proposed 
to in vite the L ondon members of P arl iam ent, the mayors and 
aldermen of all the L ondon boro ughs and other public men. I t 
ha s been arranged that th eir R oyal Highnesses will enter th e fir st 
electric car and ride to the terminus at T ooti ng and back to 'N est­
minster Bridg e. I n conn ec ting with these tramways it has been 
decided to adopt the queue system a t Blackfriars, and barricades 
are to be erected th er e whi ch will serve to assist a staff of official s 
in preventing the struggling whi ch at present takes place to enter 
the cars at this point. Preparato ry to the openi ng of this system 
a ,regula r course of tuitio n has been given to many of t he co unty 
council s horse drivers, and many of these have successfully 
passed. 

Preparatory to the fo rmal opening of the system by the Prince 
of W ales on May 15, it is interesting to note that tria ls of the new 
electric cars on the conduit system have recently been made in the 
early morning after midnight. It is most satisfactory to note that 
these trials were perfectly successful , and the cars ran' from end to 
end of the route without a single hitch. As this is practically the 
first long conduit system in England ( with the exception of 
Bournemouth, whi ch was opened only a few months ago) the 
result must have been ex tremely gratifying to the London County 
Council, M essrs. J. G. White & Company, the contractors for the 
whole of the conduit work, and a lso to Dick, K err & Company, 
Ltd. , who furni shed a ll the electric cars with their compl ete electric 
equipments. It would thus appear that everything will be in perfect 
order by May 15, when the South London will have an electr ical 
tramway system thoroughly up to date, as good, if not better , than 
any electrical system in the world, as the work has been most 
thoroughly don e in truly British mann er. 

The Brush Electrical Engineering Company's annual report thi s 
year is particularly interesting from certa in statements which were 
made by the chairman, Lord Vaux , of H arrowden. T he financial 
results of the year have shown a marked improvement and a 6 per 
cent dividend has bee11 declared on the preference shares, £5,000 
placed to reserve and a balance of £ I I,o86 carried fo rward. T he 
net profit for the year wa s £ '24,186 after deducting genera l 
charges, maintenance, interest on debentu re stock and £6,500 
placed to depreciation reserve fund . T ne in teresting statement, 
however, which was made was with regard to some new types 
of work which the Brush Company proposes to enter into this yea r. 
They have been for some time ex perimenting in the manufacture of 
steam turbin es and now feel that these machines are probably 
destin ed to play an important part in the future of electrical engi­
neering undertakings. They have taken a license to manufacturt­
steam turbines under the Parsons patent. It may be remembered 
also that the Brush Company has man ufactured reciprocating 
engines in the past, but this work was recently discontinued. It 
is now also announced that they have designed an excellent type 
of vertical reciprocating high-speed steam engine sui table either 
for compound or triple expansion and fo r two or three cranks. 
They have already built one of this type of 500 hp which has a l­
ready been in regular daily work fo r over six month s. T he di­
rectors have also decided to add polyphase generato rs to their line 
of manufactures, a s it is evident to the boa rd t hat such machines 
are absolutely necessary to keep pace with the progress of electr ica l 
work both for railways and power di st ribution. 

With regard to the various underground enterprises before the 
House of Commons at present , the committee has passed the 
preamble to the City & South London Ra il way bill , by which 
powers are requested for extend ing the existing tube fro m the 
" An gel" to the London & Nortn W estern Rai lway terminus a t 
Euston , and also to take over th e powers alrea dy granted by Parlia, 
ment to make a tube from Brixton to the city. The City & North 
Ea stern Suburban E lectric Railway bill , by which it is proposed to 
run a tube from the Monument to the N orth E astern suburbs, is 
also making progress in committee. though meeting wi th strenuous 
opposition from the Grea t Eastern Railway, the Nor th London Rail­
way and the London County Council, though many s ta tements have 
been made befo re the committee proving that the railway accommo­
dation to these suburbs is totally inadequate. T here is little to be 
said about the var ious other tube schemes, as they seem to have 
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received a ll the privileges which they had been desirous of secur­
mg. In the meantime the Royal Commission is i1n-estigating 
the whole problem, and mo st of the new schem es will probably 
be held up unt il some decision is a rrh·ed at by th<.: Commiss ion. 

The one interesting featu re, perhaps, in rega rd to the under­
ground situation is the delinry by the Brush Electrica l E ngineer­
ing Company of two experimenta l trains :which have been built 
fo r the M etropolitan District Ra ilway Company, and whici1 a re now 
being use d at South H ar row. These trains will be illu strated in an 
ea rly issue, and here it wi ll be sufficient to ::,av that one has been 
equipped by the British Thomson-H ouston Ccm\pany , and the other 
by the Briti sh \ Vestinghouse Company. The ca r s arc of the long 
type used on the Central London Railway, and which ha _; come to 
be considered as the r epresentati ve A m erican . The seats a re all 
placed longitudina lly along the sides with a broad corridor run­
ning down the middle, and in addition to the doors at either end of 
the ca rs with platform gates, as on the Central London, the Di s­
tri ct car s have a lso side doors in the middle. which. howeYer , do 
not open ou twards, but slide, handles bei ng pro,·i ded so that they 
can be worked either from the in side or from the sta tion platfo rm ::,. 
s-\s has a lready been :otated , it is the int ention of the Metropolitan 
District Railway to keep these ca r s in r egular sen- ice on the Har­
row Branch for a lJout a year, when it is expected the whole Inner 
Ci rcl e wi ll bL: ready for equipment. During that time a complete 
system of experiments wi ll be made and nrnc h Yal uable informa­
tion securell. and these trains will a lso form a valuable educational 
featurL: fo r the employees. 

The Londo n Coun ty Council has just placed a co,1trac t {or 200 

tram cars , with the British \ ¥estinghouse Compa ny, at a price of 
-£ r 18,980, which is about £ 12.000 cheaper tha:1 what the London 
County Council had to pa) tnr a , imilar number last time. Only 
,, bo ut £5,000 of thi s amount will be expended upon wo rk which 
will h 2.,·e t o be SL:CtirL:d 2broad, and with thi s exception all t he 
work will be done in lc.n gla nd. 

The London County Council has giYen notice that it w iil issue 
£5,000,000 3 per ce nt stock fo r the purpose of paying o ff the 
bill s, many of which a re for tramway elec trification. The highways 
cc, mmittee reports that t heir L:xperience wi th all night car se r vice 
lr as led th em to beli eve that they meet the r equirements of the 
1,ublic, and that there is need for th em to be maintai ned. The 
r ece ipt s show no surplus over expenses. but th e committee is con ­
vi nced that th ese night ca r s are of g rea t convenience a nd intend 
maintaining them. The London Cnunty Cc,un cil has again fa iled 
to get powers to place tramway,: on the Thame s embankment , 
thi s time by only on e vote. The L on don County Council has 
a lso r ecently had a set-back from the House of Comm ons, which 
J1la ced its veto upon th e p roposa l in the bill to permit borou gh 
counci ls to undertake the supply of elec tri cal fitting s. In refusing 
thi s r equest Sir F . Banbury st a ted that if such trading were al­
lowed be did not know where it would be po ss ible to draw the lin e. 
and that they mi gh t come to a state of things in wh ich the country 
would be run by municipalities. 

Th e City of 'vVolverhampton is much exercised at present on the 
subj ect of tramways, and as to the qu estion wh eth er t he Lorain 
system of surface cont::ict which has now be en in operation fo r 
about a year will be taken 0\"er by the corpo r ation or not. I t 
,,·ill be remembered that th is system was installed conditionally 
by the Lorain Company on the understanding that if it was not 
found to be successful it would be remoYed and the corporat ic!'n 
permitted to in stal the o\"erhead system or any other system which 
mi ght be select ed. A r eport ha s now been prepared by C. E. C. 
Shawfield, the boroug h electrica l a nd tramways engineer , which , 
whil e it admits that the car s have been running success fully , 
claims that it is considerably more expensive to operate and more 
expe nsiye to instal. T he committee ha s not g i,·en o ut thi s r eport 
nor has it published its deci sion in the matter , but it will na turally 
be one of great in terest, not only to Wolverhampton but to elec­
trical engineers in genera l. It would appea r from what has been 
publi sh ed of th e report that it is not a question of ability to operate 
the system, as tha t see m s to ha Ye bee n thoroughly establi shed 
but the financi a l as pect, which is r eceiving the mo st sever e investi ­
gation. 

Last month saw th e inaug urati on of a through syst em of cars 
from LiYerpool to Bolton, labelled Linrpool. Prescot, St. H elens 
and Bolton. This syste m is control led by the S outh Lancashire 
Tramways Company , whi ch has Parliamentary powers to con­
struct IIS miles of electric tramway, and will eventually link up 
Manchester and Liverpool and upwa rds of thirty towns and dis­
tricts in the neighborh ood. About 32 miles of the system are al­
ready in operation. and the opening of the through system of 
tramways from LiYerpool to Bolton served for an open ing cere­
mony of conside rable importance. The route commences in 
Liverpool at the Pier H ead and the procession of cars on the 
openin g day proceede d by 'vVat er Str eet. Castle Street , Lord Street 

and Lime Street, into the London Road, a nd th ence to G reen­
fi elds. The route passes by way of Knotty Ash and so on to Pres­
cot, where is situa ted the facto ry of th e Briti sh In sulate d & Helsby 
Ca ble Company, with which the Atherton brothers, wh o a r e 
prac tica lly r esponsible for t hi s r ailway, are assoc ia ted. The route 
then passes through Ashton-in-i\lakerfield, Hindley, A th erto n 
a nd so on to Bolton. A t Atherton , a town named afte r the 
brothers wh o conceived the sc·heme , is a central power h ouse; 
and h ere a stop was m ade for the purpo se of exa minin g the gen­
erating plant. Lunch eon wa s se rv ed at the Town Hall of Bolton, 
a t which Sir J ohn \1/i lk ox presided. One of the important features 
o f thi s route will be the ca rrying of merchandise in add itio n to 
passe nger s. 

The Manchester Corporation , by openin g th e remaining routes 
upon the O ldham Road, Ashton New Road and Ashton Old 
R oad, ha s co mpleted the work of substituting electric trac tion for 
the o ld sys tem of horse tramways beg un in July, 1900. The first 
elect ric car was r un on the Cheetha m Hill ro ute about eighteen 
m onths ago. There are now 140 miles of track under the control 
of the department , and about 400 cars are in daily use. By m ea n s 
of the n ew route s passe nge rs will be a ble to travel quickly and 
comfortably from th e cen ter of Manchester to the boundaries 
of Oldham and A shton, wher e connect ions wi ll be establi sh ed 
with the tramways of tho se two boroughs. It is hoped that in 
the n ea r future th e Ma nch es t er cars will be a llowed to enter both 
towns. and n egotiations \\"i th thi s object in view a re a lready in 
vrogress with the authorities con cerned. 

The fir st provincial con ference of the l\Iunicipal Tramway Man­
age r s' A ssociatio n wa s held a t the L eed s Tow n Hall r ece ntly, 
under the presidency of Mr. J 0 !111 Young, of Glasgow. Some 
twenty m anager s of m unicipal tramways attended. It was r e­
solved to widen t he basis and extend th e scope of the association 
by admitting members of municipa l t-ramways committees to 
membership, and to a lter the title of the society to that of thf' 
Municipal Tramways Association. Amon g th e matters discussed 
\\"as the question of limitin g compensati on for personal injury in 
the case of tramway acc ident s to £25. It was dec ided t o hold the 
annual m eeting in Gla sgow during July. 

At a recent joi nt meetin g of th e Tramway Committee o f the 
Perth Town Council and the Perth Tramway direc tors, a se ttle­
ment with r ega rd to the purchase of t he tramways was r eached, 
£21,000 being fixed upon as th e fi g ure for the basis of negotia­
tion s. A t a subsequent m eeting of the Town Coun cil the agree­
m ent between the Tramways Comrnitte and t he di rectors was 
ratifi ed, and th e Cc ··poration ;J'ra mw ay Provisional Order will 
now be unopposed. 

The inau guration of the n ew electric tramways fo r Chester t ook 
place r ecently without public cere m ony o r funct ion to celebrate 
the event. The fir st car, which wa s d ri ven by the manager of the 
tramways (Mr. Jno . Gardner), left the tramway yard at 8 o'clock 
,vith a full loa d of passengc rs. t h e re bein g eager an x iety di splayed 
by a la rge number of persons to have th e fir st ride and to obtain 
po ssession of the fir st tickets punched. 

Arra ngements a re practically completed fo r the construction of 
a light elec tric ra ilway by th e Glamorgan Co unty Council between 
l\lorri ston and Pontarclawe. a d istance of s½ miles, and the work­
ing thereof by the South Wales Elec tric a l Power Distribution 
Company. The Council proposed to widen the road at certain 
points, tn lay the tracks 2nd al so to put in the eiectrical equip­
m ent. and to lease the line for a sum whi ch will be equivalent 
to their contributic,n to th e si nking fund and interest, which will 
probably amount to something like S per cent on the capital ex­
penditure. 

The committee of the Portsmouth Corpora tio n Tramways ac­
cepted the tender of Mr. Coltherup for the const ruction of new 
worksh ops and offices to th e designs of E. Rotter. under whose 
supervi sion th e work will be carried out. The amount of the 
contract is £8,150. The new buildings which. a r e to be situated at 
North Encl, wi ll , together with the large car sh ed a lready erected 
th er e, complete the depot. 

The Port sdown & Horndean L ight Rai lway, which was opened 
on March 2. has already earned such good traffi cs that the com-
1)an y have ordered additional cars. 

The new Aberdee n Corporation E lectricity Works at Dee Vil­
lage were formally opened by the Town Council paying a visit 
of inspection . The party included Lord Provost W alker, the mag­
istrates an d Town Coun cil members of th e Harbour Board, and 
a number of the town's offic ials. The works a r e of imposing ap­
pearance, and there is am ple room for furth er ext en sion. The 
visitors were conducted over the station by Mr. Geo rge K emp, 
convener of the Ga s and Electricity Committee) and Mr. J. A. 
Bell. city electri cal en g ineer, and had an .opportunity of examining 
the fi n e plant and m achinery, which , along with the building, has 
entailed an outlay of nearly £8o,ooo. 
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The Southsea Corporat ion appears to have got themselves into 
rather a peculiar condition . A year ago they secured an order to 
extend their present lines, but soon after got the surface-contact 
bee in their bonnet and members of the Coun cil have vis ited 
\Voh ·erhampton, London and Pari s for the purpose of investiga­
tion. After repea ted meetings of the committee, at which the 
claims of nearly every surface-contact sys tem were thoroughly 
gone into, it has occurred tu the Counci l to consult t he company 
which at present operates the tramways. T hey now find that the 
company holds the keynote to the whole situation, an d by the ir 
contract the lease of the new lines must be made to them, and that 
any n ew lines which the Corporation construct must be to the com­
pany's reasonable satisfaction. T he compan y now holds that 
surface contact is not reasonably satisfying, that it was not in 
contemplation when the agreement was drawn up, and it flatly 
re fuses to cons ider anything but the o,·e rhead equipment. As 
things are, the town stands to-day in exactly the same posi tion in 
which it stood when the order was obtain ed in May, 1902. 

A. C. s. 
___ __.♦-+-------

METROPOLITAN REPLY TO CHARGES 

The Metropolitan Street Railway Company, of New York, has 
n,ailed to it s stockholders a reply to the accusations of falsified 
accounts against the company made recent ly. 

The statem ent is prefaced with a note from Mr. Vreeland to the 
effect that in view of ' 'the wide publication of misleading and in­
Jurious statem ents regarding the fina ncial affairs of the company," 
he had asked Stephen Little, Farquhar J. l\IacRae, and Haskins & 
Sells, ce rtified public accountants, to make an i1westigation and 
submit a report that could be presented to the stockholders." 
This report is given in full below: 

THE ACCOUNTANTS' REPORT 

\Ve submit herewith in detai l our report upon the memorandum 
you have handed us. 'vVe have considered the subdivisions con­
tained ther ein in their numerical order, ret ain ing in each case the 
capt ion that appea r s in the m emorandum. 

.NO. I. 

'' Cash disbursements for new construction, etc., wrongly re­
ported." 

The allega tion under thi s headline is in effect that during certain 
specified yea rs the cash disbursements for new construction and 
equipment were reported to the Railroad Commissioners as 
amounting to $35,413,421.85 in the company's cash statement, while 
in the company's general balance oheet they were sa id to amount 
during the same period to only $25,355,572.76. 

The figures stated by the persons who prepared thi s memorandum 
a re incorrect. T he sum reported 111 the genera l balance o. heet for 
the period stated was $25,705,572.76, but the difference, for the 
purpose of thi s inquiry, is immaterial. 

The quest ion which thi s comparison seeks to rai se is: \Vhat be­
came of the mi ss ing $10,000,000? The answer is that there is no 
missing $10,000.000, and that the comparison is mi staken, mislead­
ing, and contrary to all principles of acco unting. The company's 
statement of cash di sbursements represents obligations paid during 
the specified period, while the increase in the amoun t charged to 
the construction and equipment account, as shown on the balance 
sheet, represents obligations incurred. The two things are obvi­
ously so different that any attempt to compare them is preposterous 
and conveys no meaning whatever. 

The reference to loan s and investments and to the difference be­
tween the cash statemen ts and the balance sheet s in respect of 
these, is met by the same an swer. We repeat that there is no 
occasion to reconcil e the cash statement with the balance sheet , nor 
is any inference whatever to be drawn from the fact that they do 
11ot agree. To base a charge of corporate m ismanagement upon 
the fact that a disagreemen t does exist is simply absurd. 

NO. II. 

''False balance of $3,000,000 due from lessor companies carried 
forward from 1901 to 1902." 

The suggestion made tmcler thi s heading is t hat because your 
company reported to the Railroad Commission (Report of 1901 , 
page 1072), "amount due from lessor companies June 30, 
1901 , $2,245,598.78," and the next year reported (page rro9) 
" balance due from les sor companies June 30, 1901 , $5,245,-
598.78," it fo llows that a fa lse balance was stated, amount­
ing to $3,000,000. This interference is entirely unwarranted. Thl' 
transaction embodied in these t wo r eport s wa s simply this­
$3,000,000 had been paid by the lesso r companies to the Metropoli ­
tan in notes on account of addition s and betterment s made by the 

Metropoli tan Company upon their respective li nes, and the ·notes 
fa lling due, were not paid by the le ssor companies, but were taken 
up by the Metropolitan Company. Thereupon the $3,000,000 of 
indebtedne ss to the .Metropolitan Cumpany represented by the 
note s were, of cour.;e, charged back to the lessor companies' ac­
counts on the lVIetropofitan Company's books. 

NOS. III., IV., V., VI. 

( III.) "In relation to the Second Avenue Railroad Company;" 
( IV.) "Repeated charges for sa ml' const ruction work on certain 
leased lin es;" (V.) ''Excess i\'e charge for reconst ruction on the 
Thirty-Fourth Street Crosstown Railway Company;" ( VI.) 
"Neglect to report in detail cost of new construction year by year." 

The points raised under these headings relate mainly to the cost 
Jf construction work, and are merely expreso. ions of opinion that 
this cost wa s excessive. 

\Ve shall not undertake to di scuss that question, as to which 
ce r tainly no one is qualified to form an opinion who does not know 
of hi s own knowledge all of the physical conditions under which a 
gi\'en pil.'ce of road was built. 

In making out the a llegation that this cost of construction was 
too great, it is claimed that evidence of double charging exists in 
the reports your company has made to the Railroad Commission. 
Certain items reported as the cost of constructing a certain road 
during a gi\'en year are pointed out, and attenJion is then called 
to the o.tatement in the same report that the road is in operation. 
Thereafter a further increased item, stated in respect of a subsequent 
year is cited, and, recalling that the road wa s sai d to be in opera­
tion, it is assumed that thi s state of the accounts implies a double 
charge. There is no ground for such an assumption. The work 
of construction is not necessarily nor often complet<:d when the 
road is put into operation. On the contrary, it goes on for months, 
e\'en yea rs, and any charge for that road in the report of a given 
year m eans only the cost of such mileage as wa~ constructed and 
accounted for during that year. 

Another mistaken assumption of a similar kind appears under 
the above captions. Obs-:rving in the annual report s amount s 
therein stated to be expended during t he year reported upon, and 
observing also the length of the road therein stated, it is assumed 
that the charge applies to the entire mileage so reported. But lt 1s 
not so. The charge made represents the cost of such work as 
ha s been actually clone and accounted for at the time the report 
is made. Subsequent charges refer to subsequent work, and all 
such charges added together are the cost of the entire mileage of 
the road. An illu stration of the manner in which the author of 
this memorandum has continually imposed upon himself in the ex­
amination of your annual report s appears in the criticism that 
"the enormous ~urns carried lJy your company year by year since 
1898 under the head of "New construction on lines owned and 
leased to be distributed" (reaching a total of more than $22,000,000 
in 1901) would permit of an apparently easy way for falsification 
of accounts and for mi sappropriation of fund s." On the contrary, 
an undistributed account would be the very last place in which 
anybody would undertake to concea l false accounts or mi sappropri­
ated funds. Ewry such item mu st reach its final destination and 
be fully ;:iccounted for, and it is by no means remarkable that the 
Metropolitan Company, during the period of it s sudden and won­
derful expansion. should have had a very iarge open account . 
The rema rk that "no neces sity existed for such an account," dis ­
qualifies anyone who makes it from discussing the accounts of the 
Metropolitan Road. Your company was building for the account 
of many subsidia ry companies, and the best way to keep it s con­
struction account intelligently and with acc uracy was the way 
in which it was kept; namely, by f10lding it together until the work 
was completed. and then apportioning the amount to the different 
properties to which it appertai ned. 

NO. Vll. 

"Excessi,·e charge for cngmeering and superintendence on the 
Central Park, North and Ea st River Railroad Company." 

Under this headlin e attention is called to an entry in the com­
pany's report of 1902 of $322,340-45 expended for engineering and 
superintendence, and adding thereto some othl'r items, it is made to 
appear that the charge for thi s service upon a mile and a half 
of doub le-track road was $341,731.39. It appl'ar s tha t the com­
pany's report in re~pect to thi s charge did contain a cle rical error, 
and that $290,000 of the $322,340-45 should ha \'e Leen charged to 
track and roadway a nd electric lin e construction. Thi s, of course, 
does nnt affect the aggregate charge to construction and equip­
ment, as both of these amounts were included in such aggregate. 

The item of $9.69JJJ7 stated by the cumpany to be incurred in 
connection with the organi za tiun or construction of the property 
is properly cla ss ified by the company, regardless of the elate of the 
road's organization, and, bein g an item of "lega l expense," it is in 
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accordance with the prov1s10n of the St reet Railway Accountants ' 
A ssociation of America relating to classificat ion , and this mem­
orandU1~1 in d~cla ring it to be "an entirely improper charge" 
speaks m n olat10n of the authority it cites. 

"Excessive claims fo r the value of investments credi ted in the 
company's general balance sheets." 

I t is here contended that the valuation placed by the company 
upon its pledged and unpledged securities "is far in excess of the 
actua l valua~ion," an d the conclusion is reached that, as you have 
issued a certam amount of M et ropolitan stock for these investments 
on which stock you pay 7 per cent dividends, " the company is payin~ 
out annually $1,400,000 to r eceive in return $300,000," because " the 
compa1~y's income from these investments, as its own annual reports 
prove, 1s but $300,000 a year." T his is wholly mistaken. T he annual 
repo rts prove nothing of the kin d. They prove that the M etro­
politan Con~p~ny derives that much income in the shape of in­
terest and d1v1dends from these securities. But as lessee or owner 
of these properties it derives from them also all their net returns 
over and above their regular dividends, to say nothing of the value 
of each property to th e Metropolitan system as a whole. T he false 
assumption shown above renders this criticism absurd. 

Moreover , as a matter of correct accounting, these investments 
should be held on your books at cost , irrespecti ve of t heir par or 
market value. No corporation of tT1is character would undertake 
to write up or down the va lue of it s in vestment s to aoree with 
the fluctuations of the market. '"' 

NO. I X. 

" Lease by the Metropolitan S t reet Rai lway Company to the 
Interurban Street Railway Lompany." 

T here seems to be no found ation for the statement that the sum 
of $23,000,000 to be paid to the Metropolitan Company by the 
Interurban Company under the agreement of lease, was to be used 
for any other purposes than those mentioned in the Metropolitan 
Company's circular of F eb. 14, 1902. The auditor of the com­
pany certifies that on F eb. 1, 1902, the floating debt of the Metro­
poli tan Company was $10,648,972.81 , of which $6,432,800.46 repre­
sented the cos t of the Third Avenue stock, and that substantially 
all of the balance had been incurred in the extension of the electn­
cal system to Metropolitan lines. It seems to be conceded that 
approximately $r2,ooo,ooo would be required to extend the elec­
trica l system to the Met ropolitan lines which were operated by 

· ho rse cars at the time the Interurban lease took effect , so that it 
fo llows that the sum of $23,000,000 was to be expended in paying 
the debt incurred in or occas ioned by the purchase of the T hird 
Avenue stock and in defr aying the ex pense of extending the elec­
trical system. 

The suggestion that the Interurban transaction provided for the 
general purposes of the Metropolitan Company $5,804,000 of the 
new refunding bonds simpTy because that ha_J2pens to be the differ­
ence between $54,000,000, the amount of these bonds re­
served for refunding purposes, and $48,196,000, the amount 
of the underlying bonds, is entirely met by the provision 
of the mortgage ( which seems to have been oveFlooked in the 
m:morandum) to the effect that ti1ese $5,804,000 ci f bonds cannot, 
pn or to Jan. 1, 1920, be used for any other than re fun ding purposes. 
It is simply the usual condition of a refunding mortgage to provide 
~or the premiums upon underlying bond s bearing high rates of 
m terest. 

T he creation of a separa te mortgage of $3,000,000 by the Central 
Crosstown Company is fully explained by your statement that as 
the M etropolitan Company owns on ly about three-fourth of the 
capital stock of the Central Cross town Company an d does not con­
trol that company's line by lease, it was clearly to the interest ot 
the Metropolitan Company that the Central Crosstown Company 
should procure by the sale of its own bonds the necessary funds 
to provide for the conversion of its system to elect rici ty, thus plac­
ing upon the minority stockholders tneir proportionate share of the 
cost of such conversion. 

Your treasurer in fo rms us that the Interurban Company has paid 
to the Metropolitan Company, under the agreement of lease, the 
s~1m of $16,549,000. F rom this sum the floatin g debt existing at the 
time of the lease has been paid in full and the construction expen­
ditures subsequently incurred have been more than provided for. 

NO. X. 

"Alleged payment of large sums of money by lessor com ­
panies." 

U nder thi s heading it is pointed out that, following the stereo­
typed form s adopted by the Railroad Commission , you have repre­
sented that certain amounts of money were paid to the Metropolitan 
Company by certain lessor companies during certair.. years, 
an d no account of such payments being foun d in the 

reports of those companies, it is alleged that no such payments 
were made. T he transactions to wh i"ch these items refer are sim­
ilar in principle to the t ransactions mentioned in A r ticle II. of thi8 
repor t. T he lessor companies gave to the Metropolitan not cash, 
but notes on account . It is ridiculous to accuse the Metropolitan 
Company of having availed itself of the printed form of the 
report ?f the ~ ai l_road Commissioners" to charge it s treasury with 
somethmg which 1t n ever received. . 

T he claims of the Metropolitan Company against its lessor com­
panies, which in thi s memorandum are said to amoun t to $13 18o -
~39.63, a?,d of which it is alleged t~at they "seem to be totall; u~­
tounded, r epresent a debt for improvements and betterments 
c01~structed by the Metropolitan Company upon its leased prop­
erti es . T he extent to which they are " founded" would no doubt 
be rea lized by any lessor company that un de rtook to break its 
lease. 

NO. XI. 

" Excessive charge for n ew construction in the year 1902." 
T he matters which are undertaken to be criticised under the 

headline above are not susceptible of intelligent di scussion from 
entries in offic ial reports. W hether or not a road costs too much in 
the absence of thorougfi. and detailed knowledge of all the physical 
conditions under which it was built is the merest guesswork. In 
the memorandum many in fe rences of excessive cost are based upon 
the difference between obligations reported as paid and obligation s 
reported as incurred, and, of course, there is absolutely no basis for 
such inferences. Inferences of excessive cost are also based upon 
the di sposition of construction charges which occurred in 1902 at 
the time the Metropoli tan property was leased to the Interurban. 
T hese cha rges had been, therefo re, undisturbed. T hey related to 
work previously done, and the memorandum makes the mistake of 
~ssuming that they related only to the work reported as under way 
m 1902. 

N o ground fo r questioning the correctness of the company's r e­
port s or the propriety of the cha rges made in it s construction ac­
counts is to be found in the fact that the sums reported as having 
been expended fo r construction in a g iven year appear to be large 
as compared with the amoun t of work done in that year, when it is 
understood that the sums so reported do not necessarily, nor often, 
apply only to the work so reported. 

NO. X II. 

" Difference in balance sheet s an d income account as reported 
on March 31, 1902, to the N ew York S tock Exchange and to the 
Railroad Commissioners." 

Under this heading atten tion is called to certain differences be• 
tween a r eport of your company's a ffa irs rendered to the Railroad 
Commissioners as of March 31, 1902, and another report rendered 
to the Stock E xchange, as of the same date . T he fact is , however, 
that although these two reports were made as. of the same date, 
the report to the Railroad Commissioners, being only a quarterly 
repor t , was considered tentative in cha racter and did not include 
the general const ruction account, which is reported only at the end 
of each fi scal yea r, whi le the balance sheet submitted to the Stock 
E xchange, whic11 was not prepared until late in the month of July, 
was intended to be fu ll and complete. Furthermore, in the interim 
the lease of the Metropolitan to tne Interurban had gone into 
effect as of Apri l 1, 1902, so that the st"a tement made to the Stock 
Exchange necessa rily included many adj ustments which had not 
been made when the report to the Ra il road Commission was pre­
pared. It was necessa ry that these adjustments should be made 
to refer back to the period anterior to the date of the lease. The 
item of cash referred to in the memorandum was a construction 
fund belonging to the T hir"d Avenue Rai lroad Company, and its 
omission from the Stock E x change report was properly made in 
view of the fact that it was not a pa rt of the funds of the Metro­
politan Street Railway Company. 

The memorandum concludes with a reference to the statement ot 
the income account made by the company to the Stock E xchange, 
and to the statement made to the Rai lroad Commission as of the 
same date, and fin ding many differences therein, states that they 
"call for a clear explanation in detail." With this we do not 
agree, as the di fferences are sufficiently explained by the fact that 
to the Railroad Commission the company was reporting the opera­
tions of the lines which it directly operated, whereas to the Stock 
Exchange it was reporting the operations of its entire system, 
which included a considerable mileage operated by subsidiary com­
panies, who by law make their own reports to the Railroad Com­
mission. 

STEPHEN LITTL E, 

FARQU H AR ] . MACRAE 

H ASKINS & SELLS, 

Certified Public Accountants. 
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MAY FIGHT CHICAGO RECEIVERSHIPS 

A motion is likely to be made on the part of the stockholders 
of the North and West Chicago Street Railway Companies that 
the three receiver s be removed so far as they affect directly the 
affairs of these underlying companies, on the ground that they are 
not insolvent. The stockholders declare they a re at a loss to ex­
plain how the underlying companies could be declared insolvent 
because of the failure of the Union Traction Company to m eet 
notes or interes t guaranteed. A general reorganization of the 
Union Traction interests into a new company, back of which will 
be J. Pierpont Morgan, is said to be in prospect. A decision by the 
Federal courts on the validity of the rights claimed by the Union 
Traction Company under the so-called ninety-nine-year act is to 
be sought. 

The protective committee which has been acting for some of the 
stockholders of the Chicago Union Traction Company, the North 
Chicago Street Railway Company, and the West Chicago Street 
Railway Company, has issued a circular to the stockholders to the 
effect that the appointment of receivers for these companies, just 
made in the United States Court at Chicago, was r equired by the 
5tate of the controversy between these corporations and the 
mupicipality of Chicago, and that it is believed that a satisfactory 
solution of the questions involved will be facilitated by these 
receiverships. The protective committee urges stockholders to 
hasten the deposit of their holdings, the time for which will expire 
on May 2. next. 

---~•H·•-+-
NEW FRENCH ELECTRICAL COMPANY 

A new company has just been organized in Paris with the tit le 
L'Industrie Internationale by interests which are identical with 
those of Robert W . Blackwell & Co., Ltd., of London. The com­
pany has been incorporated with a paid-up capital stock of 4S0,OOO 
francs, and will take over the present business in France of Robert 
W . Blackwell & Company, together with the offices, stor es and 
stock in Paris belonging to that company. The directors of the 
company are: B. Hunting Howell, president ; Eugene Estavard, 
genera I manager ; Max Duchanoy, Edgar R. James, Robert W. 
Blackwell, and Lucien Rousseau, secretary. Of these gentlemen, 
Messrs. E stavard and Rousseau have been connected with the 
business of R. W . Blackwell & Company, in France, for a long time 
past. Max Duchanoy is prominent in Parisian financial circles 
and was largely instrumental in the late consolidation of the light­
ing companies in Paris. Messrs. H owell, James and Blackwell 
are managing directors of R. W . Blackwell & Company, Ltd., of 
London. 

The company has taken offices at 20 Rue St. Georges and will 
commence business May 1. The company will carry in stock a 
large supply of all kinds of electrical railway supplies, and has re­
cently acquired the leases of the factory and store rooms of the 
Dunlop Tire Company, in Paris, which will insure storage and 
handling facilities of the ve ry best from every point of view. The 
new company was organized owing to the rapidly increasing busi­
ness of Blackwell & Company in France, a nd it is believed that a 
concern of this kind incorporated, as thi s is, under French law, 
an d with its headquarters in Paris will be better ab le to carry out 
contracts in France than a foreign concern. Practically all of the 
capital stock of the company has been subscribed by the present 
shareholders in R. W. Blackwell & Company, Ltd . 

• • • 
SENATOR CLARK BUYS LOS ANGELES TROLLEY LINE 

All the property and rights of the Los Angeles Traction Company, 
of Los Angeles, Cal., have been purchased by Senator W. A. Clark 
and his associates for a sum that approximates $2,000 ,000. The 
first payment of $100,000 was made on April 18 to bind the bargain. 
It will be r emembered that it is Senator Clark who wants a blanket 
franchise covering 82 miles of the streets of Los Angeles, promi sing 
a 3-cent fare. The purchase of the Traction property a fford s an 
important nucleus for the new system. 

Senator Clark is president of the San Pedro, Los Angeles & Salt 
Lake Railroad, and hi s recent close al liance with the Union Pacific, 
consequent upon his purchase of th e Oregon Short Line and 
acriu isition by lease for ninety-nine years of terminal faci lities in 
Salt Lake City, ha s led many to suppose that , in enterin g the elec­
tric railway fi eld in Los Angeles and interurban te rritory he is 
backed by President E. H. Harriman, of the Southern Pacific. 
Such a syndicate would compete with H enry E. H11ntington for 
supremacy in the electric railway traffic of Southern California, on 
the theory that steam traffic in that section is se riously menaced 
hy the interurban electric railway. Thus, it seems a hattle royal 
has begun in Cal ifornia between electrici ty and steam, 

POWER DEVELOPMENT IN CONNECTICUT 

Details are announced of the plan for the development of power 
on the Housatonic River , in Connecticut, for the generation of 
power for electric lighting, r ai lway and manufacturing purposes. 
As previously stated in the STREET RAILWAY JOURNAL, the work 
will be carried out by the New Milford Power Company, and will 
result in the abandonment by the Connecticut Railway & Power 
Company of a number of its steam plants. Reducing considerably 
the cost of power, the construction of the n ew plant is expected 
to give a new impetus to the con struction of new electric railway 
extensions in the territory to be served by it. 

Two large plants are to be built , and a rs-ft. dam is to be con­
structed across the Housatonic River at the head of Bull's Falls. 
A canal rr,ooo ft. in length will convey the water to a large reser­
voir, whence a 13-ft. steel flume will be built to 0iJ1e of the power 
houses to be located at Bull's Bridge. The Bull's Bridge plant will 
have an initial capacity of 6ooo kw. The equipment will consist of 
six 1000-kw generators of General Electric build. They will be 
revolving field, three-phase, 60-cycle machines to operate at 400 
r. p. m. These generators will be direct -connected to special high­
head turbines of 18so-hp capacity each. The turbin e contract has 
been secured by the Stilwell -Bierce & Smith-Vaile Company, of 
Dayton, Ohio. The machinery will generate at 1 ISO volts and step 
up to ,,3 ,000 volts. 

The other plant is to be situated at Gaylordsville , about 4 miles 
below the Bull's Bridge power house, with which it will be run in 
pa,allel. The capacity of the Gaylordsville plant will be 3000 kw. 
T he working head will be 33 ft. The contracts for the equipment 
have not yet been awarded. A double transmission line will be built 
almost st raight across to Waterbury, a distance of 26 miles. At 
Waterbury, where the major portion of the power will be u sed, the 
Connecticut Railway & Lighting Company will construct a large 
receiving station for the distribution of power to operate it s exten­
sive railway, lighting and power interest s. The station will take 
care of 6000 kw and will be equipped with four sso-kw railway 
rotary converters and four 300-kw rotary converters for lighting 
use. T he remainder will be utilized for arc lighting and general 
power purposes. All the rotary converters will be of six-phase, 60-
cycle type, and will be of General Electric Company's manufac­
ture. From Waterbury the transmission line will be continued to 
New Britain. 18 miles distant, by way of Southington. In the 
vicin ity of Southington a transforming station will be built in 
which three General Electric six-phase, 60-cycle railway rotary 
converters will be installed for the purpose of operating the Meri­
den, Southington & Compounce Tramway Company and other lines 
con troll ed by the Connecticut Rai1way & Lighting Company in the 
locality. At New Britain a station is to be built which will be 
equipped with three railway rotary converter s, six-phase, 6o-cycle, 
of 300-kw capacity each, of General Electric type. also similar ma­
chinery to handle rsoo kw for light and power purposes. The 
transmi ssion line will be built by the New Milford Company. The 
contracts for wire, etc. , have not yet been determined. The com­
pany has the contract for supplying power to the Connecticut Rail­
way & Lighting Company for a period of thirty years. The power 
is to be delivered at the step-down tran sform er s at all the latter 
concern's plants. The contracts for the rotaries and other equip­
ment for the transforming stations are let by the Connecticut 
Company. 

A NEW HEADLIGHT ADJUSTER 

On April 17 George F. Chapman, of Marlborough, Mass., took a 
party of street railway men on an especially arranged trolley trip 
between Waltham and Hudson, Ma ss., for the purpose of demon­
st rating the value and utility of hi s new headlight adjuster. This 
device is unique in its construction , application and use on 
suburban and interurban road s. Briefly described, it is an attach­
ment to the axle of the front truck, reaching forward to the head­
light, and adjusting the latter so that its rays are constantly kept on 
the track, especia lly while going around a curve. When the car 
strikes the curve the headlight is immediately deflected so that it 
not only lights the curve but the track ah ead. The deflect ion of 
the rays of light is gradual, yet ab solutely positive an<l certain . 

The value of a positive device of thi s kind on high-speed inter­
urban and suburban roads, especially single-track lines. can readily 
be seen. It enables the motorman to clearly distinguish any object 
on the track ahead for at least a hundred yards. 

The car, on th e trial trip left Waltham shortly after 7 o'clock. 
and the value of the shifting light was soon demon strated as the 
car swung around the curves on the line. W here they were gracl ­
nal the light followed them perfectly, and if they were sharp the 
bright beam swept across the track, lighting it for its entire width 
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and giving a clear view of everyth ing ahead for _a long dis tance. 
A t presen t ther e ar e three of the cars of the Lexin gton & Bos ton 
lin e equipped with the adjusters , and Superin ten dent Green, who 
was one of the par ty, said tha t they were only waiti ng till they 
could get the devices to put on all the car s of the lin e. H e 
rega rded it a s a n essen tial part of thei r equipment. 

A ll of the pa r ty seemed much pleased with the per fo rmance of 
the device, and many fa vorable express ions were heard concern ing 
it. When the car r eached Concord, Superintendent J . \ V. Ogden, of 
the Concord, l\'Iaynard & Hudson Street Rai lway, joined the party, 
and he was accompanied by Cha rl es H. P er sons, vice-pres ident o f 
the same company. On reachin g M aynard the party change to the 
parlor car ''Concord '' and continued the trip to Hudson. 

Arrangements a re n ow being made to man u-facture these ad­
justers in Marl borough. __ _ _...._ 

VIOLENCE IN THE ILLINOIS LEGISLATURE 

T here were wi tnessed last week in the Illinois L egislature 
scenes of violence that have been described as surpass ing the wild­
est scen es o f the A uqrian Reich sra th . T hursday, A pri l 23. was th e 
cl ay on which the turbulent disturbances occurred. The Muell er 
bi ll , wh ich provides fo r municipal ownersh ip, was befo re the H ouse, 
and the Speaker , J ohn H. Mi ll er, through what is sai d to have been 
hi s un war ranted u se of th e gavel in oppos ing the advancement of 
the bi ll . ha s been charged with precipitating di sorder. T he mem­
bers mobbed the Speaker' s pla tform in a gen eral fi st figh t , and when 
they had clone the in te rior of the legisla ti ve chamber is sai d to have 
resembled, in a measure, the track of a t ornado, so general was the 
wreckage o f chai r s and desk s. T lw Speaker, as an explanation o f 
the extraordinary ac tions on hi s pa rt. late on T hursday. fo rmally 
made charges that attempts had been made to br ibe him. O n 
F r iday, A pril 2 4 , the Hou se, by a ,·ote of 7 2 to 60 decla red "no 
confidence" in th e Speaker , and appointed a committee to in ve st i­
gate the charges and report on Tuesday. April 28. 

•• 
PERSONAL MENTION 

l\I R. B. F . O 'M AR E, of T erre H aute, I ncl. , h as b ee n appointed 
sup er in tendent of the Northern T exas T rac tio n Company, to suc­
ceed Mr. J. Vv. R enfro, r ecentl y elected Stree t Co mmi ss ioner by 
the City Coun cil. 

MR. T HOMA S N. M cCART E R has res igned as Attorney Gen­
eral of Ne w J er sey to becom e presiden t of th e new co mpany that 
is to be organized tu co nsolidate the street rail way and light ing 
interest s of North ern N ew J er sey. 

l\IR. CHA RLES L. MURRA Y has been appointed superinten­
dent of the E lmira & Sen eca Lake Ra ilway Company to succeed 
Mr. E. 'vV. A lexander. Mr. Murray was formerly assistant super ­
in ten den t of the Buffa lo & Depew Rail way Company. 

MR. HE N RY A. E V E RE'rT, head of the E verett-Moo re syndi ­
ca te, has r eturned fro m an extended vacat ion trip through the 
South. Mr. E verett will devo te hi s attention during the next few 
months to a sett lement of the telephone troubles of the syndi­
cate. 

M R. GEOR GE C. E \ VI N G, of Boston , M ass., was r ecently in 
N ew York on a busin ess t rip. M r. Ewing is now located in the 
Board of Trade Building in Boston, and is Eastern agen t fo r a 
number o f the leading manufactu rer s of heavy st r eet r ailway 
apparatu s. 

MR. J. \ Y. HOLMA N, recently of "Th.e Engin eeri ng and 
Mi ning J ourn al," and :dr. G. \ V. Sco tt. r ecently of th e "Mining 
and Sci en t ific P r ess, " have purchased th e "Weste rn ;d inin g 
\Vor ld, " of Chi cago, a nd af ter May r it wi ll be known as the 
"Mining W orld. " 

l\IR. G E ORGE S. P ATTON h as bee n appo inted lan d agent of 
t he Pacifi c E lectric Rai lway Company. at Lo s Ange les. Cal. , r e­
porting to General l\ Ianager Ep es R andolph. Mr. Patton has th e 
p erso nal approval o f Presid ent H. E. H un tin gt on. who has also 
made h im general manager o f th e L os A ngeles Land Co mpany 
and the Huntin g ton L an d and Im provement Company. 

MR. C. D. EMMONS. w ho for the last two yea r s has been 
general superintendent o f th e Lafayett e Stree t R ai lway, of L a­
faye tt e, Incl .. h as been appointed general sup eri ntend en t of elec­
trical co nst ructio n o f th e Fort Wayne Trac tion Company, and 
gener al superi ntendent of all th e lines in whi ch M essr s. J am es & 
Charles M urdock are interested. These em brace th e syst em at 
L ogansport, Richmond and other Indiana towns. 

MR. J A M E S R. M 'CARDELL, of Trenton, N . J., dir d April 22, 

a ft er an illn ess which had confined him to hi s room for nearly 
nin e months. M r. Mc Ca rcl ell was born in Trenton forty-four years 
ago, and lea rned th e trade o f woodworker with Mr. Richa rd Sut­
phin , who fo rmerl y condu cted an extensive carriage and wagon 
works in that city, and in 1885 engaged in business for him self with 
Mr. C. H. W est, who had also learned the trade of ca rriage black­
smith with Mr. Sutphin . In 1886 the firm of McCa rdell & West 
purchased th e works of Mr. Richard Sutphin and built up an exten­
sive business in T renton and the surrounding town s. In 1891 the 
fi rm wa s reo rganized, Mr. l\lI. J. M cDonald purchasing an interest 
and the firm n ame being changed to M cCardell , W est & Com­
pany. In 1898 Mr. \ Ve st retired from the firm, di spos ing of his in­
ter es t to hi s partners, and the firm name was changed to J. R. Mc­
Cardell & Company. The busin ess grew rapidly, and the firm 
entered the electric fi eld, furni shing the Trenton trolley wagon 
u sed on electric railways, which was invented and developed by 
member s o f thi s firm . Mr. McCa rdell was widely known among 
electric railway managers. 

MR. ROB E RT E. LEE, retiring superintendent of the Wash­
ington Railway & E lectric Company, o f W ashington, D. C., was 
tendered a r eception Monday, A pril 20, by the officers and em­
ployees of the company at the building occupi ed by the Employees' 
Relief A ssocia tion on E. Street. A varied vaudeville entertainment 
had been arranged. in the course o f whi ch General George H. 
H a rri es, vice-presiden t of th e company, traced Mr. Lee's con­
nection with the company. In closin6 hi s speech General Harries 
pai d a g lowi ng t ribute to Mr. L ee, and then crowned his laudatory 
remarks by presenting Mr. Lee with a solid silve r service of 
colon ial design, a chest of silve r knives, fo rks, spoon s, etc., and a 
handsome bouquet fo r Mrs. Lee on behalf of the relief association. 
T he silver service was appropri a tely eng raved and was of hand­
some design . General H arnes also presented Mr. Lee with a hand­
some gold ',va tch charm set with diamonds. Mr. Lee made a 
brief r esponse, in which he said that the greater part of his success 
was due to the manner in which th e men worked with him for the 
betterment of t he company's property. H e expressed regret at 
leaving. M r. L ee, a s previously sta ted in the STREET R AILWAY 
J ouRNAL, has accepted the position of superintendent of the Cin­
cinnati Traction Company. 

MR. A. 0. KITT R E DGE. presiden t of the Account, Audit & 
Assurance Company, of N ew Yor k. an d a frequent contributor to 
the column s of thi s paper , died suddenly in Boston March 23. Mr. 
Ki ttredge was known as an authority on accounting, and repre­
sented the STREET R AILWAY J ouRNAL at severa l of the early meet­
ings o f the Street R ailway Accountants' A ssociation of America. 
H e was most a ssiduous in wi1 atever he undertook, and was not only 
an indefatigable worker, but one who was never sati sfied with his 
work unless it represented the best possible result from the ma­
ter ials at hand. M r. Kittredge was born in Dayton, Ohio, in 1848 
and commenced h is business li fe as bookkeeper in a stove foundry 
in that city. \Nhil e engaged in this work he o rig inated and put 
into prac ti cal u se what was probably the fi r st card ledger ever 
used. A little la ter f1 e went in to the sheet metal business in 
Salem , Ohio. and while engaged in th is work issued the "Manual of 
Sheet M etal A rchi tec tural W ork." In 1874 to '78 he publi shed 
" T he Sheet M etal Builder. " In the lat ter year he sold the paper 
to David William s. publi sher of ''The Metal \,Yorker" and "The 
I ron Age," but continued fo ~ seve ral year s to be a contributor to 
M r . W ill iam s' periodical s. In 1886. he began the publica­
tion o f a monthly peri odical devoted to bu siness account~ 
ing and call ed "The Office." In 1890 the paper was purchased 
by Mr. William s and it s name changed t o " Busin ess, the Office 
P aper ," but with M r. K ittredge as edi tor . In 1896 he decided to 
devot e hi s entire a tt ention to the accounting profess ion, and in 
1898 fo rmed the Account , Audit & A ssurance Company, of which 
he remain ed presiden t until hi s death. Hi s balance-sheet account­
ing system . which is applicabl e to all lines of bu siness , and which, 
as adapted to street railway accounting, was described in the 
STREET R AILWAY J OURNAL or J anuary. 1899, has been adopted by 
a large number of important manufacturing. mining and other com­
panies. In 19 00 Mr. Kittredge was appointed Professor of the 
T heory and P ractice of Accounts, in the School of Commerce, 
Accounts & Finance, o f New York Uni versity. In the same year 
he was largely in strumental in Jonning. and was elected secretary 
of. the A merican Institute of Bank Cl erk s. Thi s in stitute has some 
6000 members and publishes a semi -monthly bulletin, of which Mr. 
Kittredge was editor. The articles by Mr. Kittredge which have 
been published in the STREET R AILWAY JOURNAL include: "Theory 
of Reserve and Suspen se Accounts." "An Ideal System of Street 
R ailway Accounts." " The Voucher Syste m of Bookkeeping." "Ac­
count s of Material s in Store,' ' "Open Questions before the Com­
mittee on a Standard System oI Accounting," and "Notes and 
Comments on the A ccountan1s' Conventions," from 1897 to r90r, 
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A MODERN ENGLISH ENGINEERING PLANT 

The plant u1 'vV. H. 1\ ll c 11 , Son & Company, Ltd. , knuw11 as the 
Queen 's Engineerin g \Vorks, is situated on the weste rn side o f 
the main line o f th e Midland Railway Company at Bedford , 
E ngland, and co ,·er s 4 acres, with 6 acres adj oin ing fo r further 
ex tensio ns. The works have bee n espec ially eqmpped fo r th e 
manufact ure of ve ry high-class elec tri ca l machin ery, as we ll as 
centrifugal pumpin g engi nes, air-pumpin g machinery, and ma­
chinery for large central stations co mpri sing eng ines and dyna­
mos, motors, condensin g plants and E dwards air pumps. Th e 
company employs 800 m en , and h as int roduced A merican m eth ods 
and som e of th e lat est A merican machin e tools durin g th e last 
few years. 

Th e company has in stalled a co mple te generating plant , in 
which it s own apparatus is largely used. Four Babco ck & "Wilcox 
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i1IA CHI NE SH OP 

steam boil ers ar e in stall ed to ca11y 300 lbs. of steam, 200 lbs. t o 
210 lbs. bein g th e daily workin g pressure. This, however , can 
be increased wh en it is r equired to carry out several tes ts at th e 
same tim e. T wo of the boil ers ci r c capabl e ol raisin g 5000 lbs. of 
steam per hour, and th e r emain in g two 6000 lbs. of st eam per hour. 
A separate siding h as Leen arranged so th at the coal can be 
brought alongside th e bunkers. Th e boilers are fitt ed with a 
spec ial apparatus in th e drum s fo r soften ing th e water , owi ng t o 
th e Bedford town supply bein g of a ve ry hard ch arac ter. At th e 
back of th e boilers is fitt ed a la rge fe ed-wate r h eatin g a pparatus 
and dctcriorizer. th e he:i. t fo r whic h is "hta 111 cd fro m the waste 
steam from the steamin g bed. Th e boilers a re nm in paralle l, and 
th e main st eam pipe is t ak en t o the t estin g )Jed. as well as to th e 
eng in e room. so that th e steam pressure can he m ainta ined co n­
stant , notwithstandin g th e g rea t fl uctu at ion 111 load owin g t o th e 
intermitten t work on the steaming bed. The eng in e room is placed 
alongside the boiler hou se, and con tain s three units. two 160-kw 
set s and on e TOO kw o f the co mpany's manu fa cture, the dynamo s 
br in g co m pound wound for 250 volt s. A condensing plant has 

Leen pru vided, consist ing u( a sur fat\c: cunde11 ~er of 7 50 sq. ft., with 
E dwards a ir pump and c<: n trifugal ci r culatin g pum p. Coolin g 
apparatu s is p laced alo ng ~ide the powe r house, consisting of a 
towe r, and sp ecial aparatus fo r separa tin g the oi l from th e exhaust 
stea m was added. 

T he testin g bay contain s a plant whi ch i~ capable u f t\c:s ting 
eng in es up to 1000 hp. Very compl ete r eco rd s are taken of eve ry 
st ea m trial, bo th of eng ines as well as co ndensm g plants. 

T he steam co nsumption measurin g plant is en tirely separate, 
and co nsists of a surfac e condense r of 1400 !:- q. ft. and two sets 
of E dwards air pumps delive ri ng directly into two large m easuring 
tanks. A standard clock and barom eter is place d alongside these 
tanks. The co mpany has erected a complete potentio m eter for 
checking th e in struments used, and is set up for use with a 
D 'Ar sonva l r efl ecting galvanometer. A Craven traveler is pro­
vided over th e test bay capa bl e of liftin g IO ton s. I t is electrically 
driven by the co mpany' s latest standard mo tor s. 

-- UI ~-r 
- ------- --- . ··------

E R E CT I NG SECTIO N 

TOOL SIIOP 

A merican pr ac tice has bee n adopt <: d in di vidin g into separate 
departm ents th e co nstru ctio n of the scYeral parts of en g in es. 
F o rmerly one erector and a gang of men fitt ed a complete engin e 
togeth er , but th e new c: rran gem ent has been fo und much mor e 
sati sfactory. 

In th e h eavy mac hin e sho p th e larges t m ach ine tools in tli c 
works are arran ged, includin g a planin g mac hine of "\r mstrong. 
\ Vhitworth & Co mpany 's make, 8 ft. 3 ins. £quare, with a r6-ft. 
stro ke, and anot her planin g machine made by th e P ond l\fac hine 
T oo l 'vVo rks at P lainfi eld , N. J., which is a rapid -moving ma­
chine. cnttin g cast-iro n at a speed of 2 (i ft. per minu te. B otli 
th ese machines a rc dr iven by separate mo tn rs. N iles and Bullard 
bor ing machin es, the fo rm er of 90-in and the !attn uf 62- in 
diameter, and a crank lath e made a t the P ond i\fac hin e Tool 
W orks fo r turning three -throw eng ine cranksha ft s, a re con spicu ­
o us fea tures of th e equipment. 

T he department fo r medium sized machin e to"ls co ntai ns a fin e 
equipment. includin g severa l dri llin g , tapp ing, cutt in g, bori ng 
and grindin g machines. /\ co m1 •lc te sl'! of borin g machin es n f 
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Ameri can make are grouped together to operate upon ci rcular 
work, and the American system of boring, ro ug hing, r eam ering 
and sizing is free ly adopted. 

A separate department is g ivt: n to the milling machines. 
I t is worth noting that with the exception ot the J ones & L am ­

son type of machine the r.1a jo rity of machine tools are driven by 
means of fri ct ion clutches fitted d irectly onto the main driving 
shaft s. 

The company has g ive n much at tention to th e equipment o f a 
thoroughly up-to-date tool room. T he limit system of gag es i,, 
used exclusively th roughout th e works. T hree distinct gages are 
provided in the lirrit system-(1) for articles required to be 
fini shed by grinding; (2 ) those which are t o be used as running 
fit s, and (3) those which are required fo r d r ivi ng fit s. The tool 
room is fitt ed up with the necessa ry m achines fo r th e m anufa cture 
of the ga g es and the up-keep of the mi llin g cutters 

The m achine shnps gent rally are provided with ampl e m eans of 
lifting apparatus, three IO-ton elect ric traveiers and one 15-ton 
electric travele r be in g in use. Th e wh ole of the electrical equip­
ment has been carried out by the com pany. 

The dynamo shop is situated in th e northwest corner of the 
main building. A prominent object upon enterin g is a cylin­
drical vacuum ch amber of th e type rapidly coming in to vogue for 
the purpose of extractin g the m oisture from armatures and fi eld 
ma gnet coil s with out the use of such temperatures as are other­
wise required. T h e inside of the chamber is heated by m eans of a 
coi l of steam pipes ar ran ged round the inside of the cylinder. 
The chamber is closed by means of an air-tight door at one end, 
and the air is extracted by means of an ai r pump driven by a sm all 
steam engine. A low-p ressure, very little short of a complete 
vacuum, is soon atta ined, an d evaporat ion of moisture proceed s 
rap idly. Near the drying chamber are th e stan dard3 for suppor t­
in g th e armatures durin g winding. For th e win di ng of fi eld m ag­
net coil s special machin es, each driven by a small motor, are in 
use. The wire is fed from a d rum over a series of pull eys onto a 
bobbin, the feedi n g appara tus being pr ovided with a horizontal 
trave rse motion, actuated by spur gearing, which can be alter ed so 
that the horizontal m ovement of the wire durin g one revolution 
corresponds with its thickness, the turns being thus automatica lly 
made to lie close together. The number of turns is regist er ed by 
means of a coun ter 

M uch time is saved in taping th e shaped armature coils and 
bars by the use of several special taping machines. The bar to be 
taped is passed th rough th e m iddle of a revolving rin g at one 
point in the ci rcumference of which is fixed a coil of tape, ma de to 
circle round th e ba r, which is passed alon g by hand as each port ion 
is covered. 

Th e iron fo undry is situated in the north end of th e fit ti ng sh op, 
and consists of two bays, 6o ft. wide by 26o ft. long. The cupolas 
are on th e eastern side of the fou ndry, the large one mel ting 15 
tons and th e small one IO tons per hour. The blowers are d riven 
by an elec tric m otor. 

Th e brass fo undry consists of two bays each Jo ft . wide, and is 
ar ran ged to make the largest pump castings r equired fo r the 
British Admiralty, wh ich at the p resent moment entail s castings 
weighing about Jo cwt. Six pot furnaces are provided, as we ll as 
one large air fu rnace. The brass foundry alone turns out n earl y 
2 t ons of castings per week. 

T he pat tern shop is a large building, lofty aud airy, which is 40 
ft. wide by 16o ft. long. It 1s electrica lly drive n. 

At the nrorthern end of th e works is si tuated a pond fo r cooling 
the circul ati ng water from the condensing plants u sed in connec­
tion with steam trials on th e testing bay. This is fi tted with two 
large weirs. 

The testing machine is an important feature, the cast-i ron, steel 
and gun meta l being tested daily to insure th e bes t materi al. 

The company fo r several years has taken a great inter est in 
th e trainin g of pupi ls, and has set aside a department fo r this pur­
pose employing a demonstrator, who not only assists in solvin g 
difficu lt problems connected with th e work, but also guides them 
as to th e literature of allied subjects, so that they may be able t o 
read in their spare time an d attain a deeper knowledge of their 
work. Lectures are given every Monday evening on va rious sub­
jects. T he pupils are also in constant t ouch with the directors 
wh o endeavor to exercise a useful control in their welfa r e gen~ 
erally. ----·~----

] udge Phi lips has rendered a decision again st the Cl eveland City 
Railway Company in the suit brought by the Robin sons, who owned 
:i block of stock in th e old Superior S t reet cabl e lin e, and who 
claimed that they did not receive thei r share of the stock in the 
Cleveland City Railway when the t ran sfer was effected. T he judg­
ment will amount to $r75,ooo, and there are a number of similar 
suits in the courts. T he case will probably be appealed by the 
company. 

STEAM FEARFUL OF ELECTRICITY 

T he City Council of Los Angeles, Cal., sold two importan t 
franchses to the Pacific E lectric Rail way Company on April IJ 
fo r $7,500. T hey grant the privi lege of a third-rail for standard 
gage purposes down one of the principal streets of the city. One 
franchise, covering two blocks from Seventh to Ninth Streets 
on Main Street, was bought for $7,000; the other, also covering 
two blocks from First and Los Angeles S treets to Main Street, 
thence south on Main S treet to Second S treet, brought $2,500. 
Of g reat strategic importance to the Pacific E lectric Railway Com­
pany are these two franchises. Together with a fr anchise granted 
in 1897, under which the company asserts the r ight to lay a third 
rail on Main Street from Second to Seventh Streets, the two 
franchises j ust acqui red will enable all of the broad-gage inter­
urban lines of the H untington-Hellman syndicate to reach the big 
depot now buil ding at the corner of Sixth and Main Streets. 
Under the cha rter system of direct legislation the franchise ordi­
nances will not go into effect for thirty days after their approval 
by the Mayor and during that t irr.e they will be subj ect to a 
referendary vote. Mean time the company will be permitted to lay 
its rai ls at once, provided it will guarantee to remove them if a 
r eferendary petition is fi led within the thirty days. The coming 
visit of the President is urging the matter. 

Surprise is expressed that S enator W. A. Clark and his asso­
ciates, who back the J-cent, 82-mile blanket franchise applica­
t ion, did not make the Hunting ton-H ell man syndicate pay more 
fo r the short franchise that are so valuable to the interurban sys­
tem. The existing roadbed is nar row-gage, a.1 d as oniy two fran­
chises can be granted on the same street, a fa ilure to secure the 
concess ions would have severely crippled the plans of Mt. Hunting­
ton. On the other hand, however, the proponents of - the J-cent 
franchise stoutly maintain that they are acting in good faith in 
proposing to construct a new city system. 'l he Main Street 
fran chises are not essential to thi s system, and any attempt to 
outbid Mr. Huntington would have strengthened the popular be­
lief that the steam roads-Southern Pacific and Santa F e lines-are 
t rying to obstruct and prevent an extension of the electric rail­
way lines of Los Angeles County. 

A representati ve of Senator Cl ark states that rhe total number of 
persons interested in the J-cent proposition is m excess of twenty, 
among whom are Senator Thomas Kearns, of Utah, mining 
m il lionaire and railway bui lder ; Richard Kerens, of St. Louis, 
millionaire railway operator , and W . A . E lkins, of Phil adelphia, 
the millionaire street rai lway promoter. Nevertheless, it is posi­
tively stated by Mr. H untington that t hese prominent financial 
interests are named simply to hide the person of the real opponent, 
E. H . H arriman, of the Southern Pacific , who is said to deplore 
the extent to which the Huntington eiectric ra ilway system has 
begun to cut into the steam passenger traffic of Southern Cali­
fo rnia . 

As to such an affi liation, however, Senator Clark will have 
nothing to say. 

•• 
CHICAGO & MIL WAUKEE ELECTRIC RAILWAY IMPROVE­

MENTS 

The Chicago & M il waukee El ectric Railway Company is making 
a number of improvements and additions to its power h ouse and 
sub-station equipment , and it is proposed to increase the service 
on th e line, m aking a ten-minute headway, inst ead of twenty 
minutes as heretofore. T h e power-house equipm ent now includes 
two altern atin g-current genera tors of 250 kw and 550 kw and two 
direct-current mach ines of 225 kw and JOO kw. These machines 
are connected to IOoo-hp and 600-hp tandem compound engines, 
the Joo-kw direct-current and 550 alternating-current being driven 
by the 1000-hp machine, and the 250-kw alternating and 225-kw 
direct current by the 6oo-hp engine, by the A rnold syst em. Al­
ternating current at 5500 volts is t ran smi tted fro m the main power 
house at H ighwood to two sub-stations at vVinnetka and North 
Ch icago, while th e direct-current is uti lized for the line between 
Winnetka and Evanston. It is the purpose of the company to 
adopt I 1,000 volt s in its transmi ss ion system ultimately, and the 
plans have been m ade with th is in view. A dditional equipment is 
being furnished th e sub-stations. T he two 125-kw three-phase 
rotary converters at W innetka wi ll be suppl em ented by a 500-kw 
six-phase rotary wi th the n ecessary changes in the switchboard. 
At present th ere is a 125-kw rotary converter at the North Chicago 
sub-station and · a new 300-kw machine will be installed there, 
together with a 25-kw differential booster. It is also · proposed to 
put on a number of extra cars and to change the equipment of the 
present cars from two to four 50-hp motors. The work is bein'g 
don e by the Arnold E lectric P ower Station Company, of Chicago. 
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COMPANY Period 

1 m., Mas. '03 
AKRON. O. 1 •• " •o-~ 

Northern Ohio Tr. Co. 3 " ' (•;j 
3 u u '0t 

1 m., M ar, 'll:-1 
ALR \NY, N. Y. 1 " " '02 

United Traction Co, .• :-1 " " ' 0:3 
a " " •02 

BINGR AMTON, N. Y. : ~;• llff/ · :3~ 
Hlnghamton St. Ry. 9 .. .. '03 

Co •..................... 9 " 'O:.! 

1 m., i\I ar. '03 
BUFFALO, N. Y. 1 " " '()~ 

International Tr. Co .. 3 " " ·oa 
3 " " 'O:.! 

CHICAGO, ILL. 1 m., Mar. ' 03 
Chicago & l'\'lilwaukee 1 " " 'O:! 

Elec. Ry. Co .......... 3 " " '03 
3 H U '()"~ 

Cleveland & South-}"!,• M a.~. :g~ 
western Traction ... 3 " " '03 

3 ,, u ' f~ 

Cleveland, PaineHvillt- : "!:• "
1

~~· :g~ 
& Eastern ............ 3 " " '03 

3 u u 'O:! 

DETROIT, MICII. l ~-· M~_r- :::~ 
Detroit United Ry ..•. :

3 
" .. ,

0
,
1 

3 u u '()"J 

DULUTH, MINN. J "!i• Fe~. :i~ 
Duluth-Superior Tr.. 2 .. .. •oa 

2 " .. ·o~ 

EL<lIN, ILL. } 'n·• M~r. :g~ 
Elgin, Aurora & 

1 
.. .. •r::i 

Southern Tr .......... :
3 

.. .. '0-..! 

FINIJl,A Y, O. 
Toledo, Bowl'g GrePn I m., M~r. 'O::J 
~ Southern Traction :~ :: •,: ;g~ 
( o .••••• . .•..... . ··•··· 3 •. '()'..! 

HAMll, TON, O. 
Th e C111d1111atl,na;vton 1 m., Mar , '03 

& ·1 ol o, «lo T, ac. Co ... 1 ·• " ' 112 

lTH ACA. N. Y. 
lthac:t S t .. lty. Co 

lO" " '03 

Ma r, '03 
·• 'Ol 

l~,ili7 
115,ti5'.! 
3iU.50:i 
347,;.J37 

J6,!li '5 
H.!il O 

rn:,,a~1 
] j f'i,6:!1 

rn.5, fl16 
260,i:ill 
R:'>9. ,7:3 
, ~8,0ti!J 

13 ,355 
l!.:!15 
::l!i ,035 
31 ,6!l'J 

.11 .5 t7 
2:!. 1171 
83,7-:lO 
57,08~ 

14,359 
1:1.00:1 
as.nan 
33,8ti3 

3">,361 
2~.6:.!0 

111:!,61':i 
86, :335 

85,761 
81i. l:il 

2.1:!.l<ti\1 
237, iOO 

9,794 
! ♦,• 7-1 

9",:33:3 1 
R5,v26 

I 

26 24~ 
2 1:584 
7t,~7H 
54,,\-.19 

44,11:i 
29,5 I 

126,632 
b9,00I 

7,1R l I 

li,5:3()1 
70,048 
'.U,5U5 

--- ---

21 .0 ~31 
16 (ili7 
63,:.!,:, 
4ti. llS~ 

24 ,5121 

2:l,45 j 
;~.• 50 
6!J;~oa 

4R:!45 
48,49i' 

19,603 
6,U67 

!';l, llt-3 
20,357 

2 1 H02 
22:onti 

170.2!1~ h:.\612 tall R62 t 5,240 
15·!, ~- 4 1117,,46 J:/l, 58~ t 11',,HJI 
~!l · 91,~ 364,5ti.'> a;H,:\03 t Pl,7:38 
438,464 :309 ,o<H 373,631 t ti~,02, 

6.317 
6 185 

18;..o.'> 
17,705 

] 8,624 
l2.ti~4 
M ,IJ!l8 
:37,831 

~.95 ~ 
, ,h.'ti 

2~.H0:j 
2 1,083 

,,n38 
5,ll:3Q 

t:·,:f1(J 
J;;J,9ts, 

12 !122 
9:416 

2R,U32 
19,253 

3.',0,667 195.325 135,342 82.533 52,R09 I 
51, 1·:] I 

121 :N:; 
1:~,r,;;3 

3115, 421 17' 4 67~ 130. i48 ~A 6· •~ 
9:i6 ,010 5<i8.31i9 367,64 1 213:25; 
856,0W 4!1!<,354 357,651i 2:.!7,103 

3!J,74i 
3:1 .41!l 
83,43.'i 
.0, 121 

3~ s24 
30.:j35 
96 IOI 
8i,826 

21i.!J24 
~ .·,Ho 
55,l';lj 
43,9:w 

Hl.!173 
1R,.W8 
ti0,192 
5:3,540 

12,f.:?~ 
l:.!. M!l 
2'5'•H 
'!t;;'1iJ2 

12,8.i l 
11.!l37 
,%,91,H 
::14,~Sli 

10, 16 1 
9,5(i:i 

20%) 
l!l,221:l 

10.63l 
10.3IJ0 
31,8!19 
3: ,u5tJ 

e~ "·-Period 
~ 

~" " -zE ~ ~ 

--1_:_:__ 
"' ~ 

LONDON, ONT. Im. Mar, '03 
London St. Ry Co ..... 1 " '~ '0~ 

10" " '03 
10" " '02 

I 
MILWAUKEE, WIS. lm.,Mar. '03 

l'tltlwaukee El. Ry. & I .. " 'O:.! 
Lt. Co ....... .......... :I •• '03 

3 ti H '02 

MINNEA POLIS,MINN. I m., Mar. •o:3 
Twin CU.y R. T. Co .... 1 " :: :g~ 

3 ll U '02 

I 

MONTREAL, CAN. I m., Mar. '0:11 
Montreal St. Ry. Co ... i " :: :~~ 

6. U ll '04 

OAKLA "ID, CAL. 
OakL,Iltl T1·ansit Con • 1 m., Feb. '03 

i,olidatiou Co ... ... .. 1 •• '():.! 

OLEAN, N . Y. 11 ~, 
Olean St. Ry. Co ...... ~ 

Feb. •oa 
h 'U:! 

.. ·u·J .. •o:3 j 

I 

PEEKSKILL, N . Y. 
Peekskill Lighting & 3 m., Mar. '03 

R. lt. Co ___ __ __ ___ ____ 9 u " 'ua 

PHILADELPHIA, PA, 1 m., Ma r. '03 
American Railwavs ... ~ ,l u '0:.! 

... 9 u u 'Os' 

9" '02i 

PUETH,O, COL. I I 

Pueblo & Suburban 1 m., Feb •o~ 
Traction & Lt, Co ... :.l " "· '03 

ROCHESTER, N. Y. 
Rochester RY .... . 

1 m., Mar. '03 · 
I " " '0~ 

l l,51~ 
111 .~:;3 
34,:19:3 
iu.~.Ju 

21; .ar.1 
2 16.6H 
7••0.i40 
6:.li ,50U 

7,5HH 
(i.ti\11 

23 Hi4 
~o .a:28 

125,614 
101 (11;:3 
3,0,36R 
302,l:!2 

3 935 
2,M! 

10,;jl !'.l 
8,9fo 

111.751 
lt:i,5,\1 
~:111,:fi'~ 
3:.!S,a,~ 

31!l.5'\(\ 
:.!,~ 3ii'I 
n 1:i. !l> 
'/00.3:.lJ 

l'\3.304 1 F6.232 
12~.\,(ill 151.4:~ 
44·~.:3·!9 47 1 li6fi 
31:lU,651 415,6iO 

Vi'l,!l'2 11 8,677 
156,X: (j 10:j,Hlti 

l,01 7,491 t.f :.l,0Sli 
9t.J,7~" 59S,6v7 

76,4 12 44.0!Jj 
6:3,3,.J 41,Uj;! 

5,!ll(; 
3,:!Si 

4i,25ti 
37,7,1 

2.8.'i!l 
2,iuO 

.,., 14'' 
iv:zv:i 

22.8~fl * 15.7'0 
7\.1,431 * 4l),5lij 

92,R38 
8\50~ 

91.,4,~ ·,u 
731,04, 

]00,45i 
\1:.l, lH 

31.~3·! 
b3,:.?•1~ 

53,?2r 
5·11.)lo 

365. ~:i: 
il2J,1 l:l 

a2,31· 
1~,30~ 

2,45, 
5:!1 

•>'> 11~ 
is:510 

I 
7,rn8[ 

29.Sti , 

3,05, 
1U,2ti8 

45,!l361 
H,:.!\1~1 

SYRACUSE, N. Y . 1 1\1 • 3 
, Syracuse R. T. Co ... . 1 "!;• -~•· •ti M,352 

60 .2,'>:i 
55~,4a, 
318,tiH 

36,()981 
3:3.ti0 , 

.<Jll!l,'<;ij 
:!83,55\J 

27',254 
2ti.li~li 

'!.JH,.Jii l 
2a:1,Uti5 

22,434 
19 14!', 
61 '?:3 ; 
51:5 11 

:37.8:i l 
3:3,540 

4C4,u:,:.! 

2-l592 
2:3,0~ 

13,138 
!l 25H 

40:m 
2~ ,0<JU 

23,)!43 
18. ~85 22~,585 

13!166 
20,4,i~ 

9,296 
!l,H8i' 

20.71il 
22,4:.!2 

14.608 
1,).~.Yl 

179,46, 

ll,ll?7 
2,57;· 

15,967 
16.ti:15 

Hil,6 4U 

t 1 ,35!) 
t 1,:180 
17,8:!7 

4,109 
t 3,158 

n " '(,a 
g " u 'O;! 

1: 

1 m., Mar. '03 
TOLEDO, O. I " " '0~ 

Toledo R;t s. & Lt. Co,. a " " •~3 
3 h u 'O:.! 

YOTTNC:~TOWN, 0, 
Young11t o wn - Sharon :3 m., Ma r.'03 

lty. & Lt. Co .•••••••• . 12" u '0;.! 

127,012 
I I 1.1741 
8(i7 (i'\j 
323,:.!:IS 

GfU5~ 
5:i. 151 

l ~H,! lliJ 
lt;:i,H~ 

61,:",Gll 
5R,ll~a 

11~ IJH;1 

l(jJ:,1101 

" .,, s 
"0 Ou 

·.::: i:: 

J~ 
"0 
0'" .... 

,0.714 41,0·1u 
6.~.tifl I 4fl,l:i8t 

:/09,90/J 120.~.2 
l!J3,,9,1 131.585 

5o.non 
5R,5 11i l lR!,fi!J,. 

1,5,.'1.J~ 

105,882 
IJHIU6 

21:l!:S ~tijj 
:!.JU,l:.!U 

rn. 1 ,u :i6,ts-'>4 
1 8,➔3~

1 
:H ,ua 

IOt1. J:i• 1 26.'l :!97 
!J0,38,1 2a8,i:.!6 

1.94\l 
1,141; 

1~. 18, 
ll,W, 

li2VI 
18,,50 

:!5,451 
24.8M 

l<J.0\lfi 
lH,025 

1; l.:!!!5 
1 ii ,l ,l 

~0.,15 
3i'.8:-l'.3 

l l!l,,3' 
113,49 I 

516 
t 625 
fl,9 t8 
7,!141 

8~H 
ll,117 

:!U~<i 
l!l, ➔ 3, 

20,s ,,r, 
:?U,191) 
5ts.U.'>2 
48,:30',! 
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NEWS OF THE WEEK 

CONSTRUCTIOR, NOTES 

SAN_TA CRUZ. CAL -Th e City Cou ncil has granted Fred W. S wanton a 
fra nchise to operate an electric railway on Pacific Avenue from Lincoln Street 
t o the lower plaza, where it wi ll con n ect with th e electric road t'hat is being 
construc ted to Capitola. 

VISA LIA, CA L - The s upervisors h ave adopted t he ordinance grantin g 
J ohn H ays Hammond and Harold \ Vheeler a franchise for an electric railway. 

H AN FORD, CA L - L ouis M. Cole has r eceived a franch ise for the electric 
ra ilway in K in gs County. The franchi se provides that construction work must 
co mmence wi thin s ix m onths, and that the road mu st be co m pleted within 
two years. 

B ERKE L E Y, CAL - T he P acific I mproveme nt Compan y is fo rmulating 
plan s for the construction of an electric railway along the sides of t h ~ 
Berkeley Hills. 

P A LO A L TO, CA L - J ohn F . Parkinson has petitioned t he City Council 
fo r a fra nchise t o construct a n electric r ailway in th is city. 

STOCKTO N, CAL- I-1 . H. Griffiths has app lied for franch ises for a n 
electric railway alon g t he Cherokee lane an d t he Sacramento road. 

N O RWICH, CO N N.-A r esolution incorporating th e Norwich , Mystic & 
W est erly S treet Railwa y Company has passed the Gener al Assembly. The 
company is authori zed t o construct an electric railway in Nor wich, Preston, 
Ledyard, S t onington and Nor th Stoningt on , a nd provision is m ade for an ex ­
t ension into Rhode I slan d. T he capita l st ock of the compan y is $700,000. 

W ASHINGT ON, D. C.- The East \ Vashington H eights Traction Company 
has been gran ted a franch ise fo r it s proposed electric rai lway on P ennsylvania 
A ven ue southeast, from t he terminus of the Capital T raction Company's line. 

WASHI NGTON, D. C.- A certificat e of th e incor poration of the United 
Stat es Lighting & T raction Company of t he District of Columbia has been 
filed in t he othce of the Recorder of Deeds. The capital stock is $2,000,000 a nd 
the incorporat or s a r e: Edward \ Vhite , \\' . 1\ . 'Vhite, \V. I. F rancis, of \ Vash ­
ingt on , D. C.; H e rbert L. S tillman , of W est Act on , Mass.; Thom as 'vV. 
Bickwell , of Providence, R. I.. The officers are: M r. B ickwell , president ; 
M r. Stillman , t reasur er ; Mr. Francis, sec ret a ry. 

W ASHI NGT O N. D. C.- J ohn R. i\IcLean a nd h is associa tes have at last 
close d th e deal for tho p urchase of t he Great F alls & O ld D ominion Electric 
Railroad. The a n noun cement is m ade on a utho rity tha t the company will 
bui ld a line from t he Virgi n ia e nd of the Aqueduct Bridge t o Grea t Falls 
as soon as the br idge has been r epaire d by the Distric t government and its 
superstructure altered t o allow laying of t racks for t h e railway. The fo llowing 
boar d of directors has been chosen t o r epresent the n ew inte r ests in control: 
J ohn R. Mc Lean , R. D. 'vVeaver, R. H . Goldsborough , George G. Boteler , 
Natha n B. Scott , Colin H . Livington and \ Vill iam F . H a r t. 

MO NMO UTH , ILL- A rticles of inc orpor ation have been filed by the 
Illinois U nion Railway Traction Company , with capital stock $500,000. The 
company proposes to construct a system of interurban electric roads north 
from Mon mout h to A ledo, Rock I slan d a nd Muscatine, a nd from Monmouth 
south t o H. oseville, M acomb, H amilton a nd Keokuk. The incor por ato rs and 
fi rst board of directors a re: P. E. Elting , of M acomb, Ill. ; 'vV. H . B eaver , of 
A bingdon , I ll .; J ohn \ V. Andrews, of New York, a nd 'vV. W . McCullough , 
\V. B . Y oung a nd S. S . H allam, of Mon mouth. 

I N DIANAPOLI S, I N D.- T he Indianapolis & Martinsville Rapid Transit 
Lom pan y's line has bee n placed in oper atio n . T he road is built entirely over 
a private r ight of way, whi ch is enclosed with a woven wi re fence. Th e ti es 
are standar d an d t he rails are seven ty pounds to th e yar d. The large power 
house is located on a bluff on the edge of Moor esville, where eon venient 
::iccess is had t o the water of W hit e Lick Cr eek. T her e are t en cars at present 
on the line, besides a n umber of fre ight a nd balla st ca r s. The director s of 
the eompan y ar e: Char les F inley S mith , J ohn II. H olliday, A mericus C. 
Dailey, H arry S . New, Gavin L Payne, H . M . Foltz and E . M . Smith. 

K OKO MO , IK D.- Th e h .okomo Street Rai lwa y & Electric Light plant h as 
become the pr operty of the Kokomo, Marion & W estern T raction Company. 
'lhe contract h as been let fo r the const ruction of the road from this city 
t o Marion. A certificate has been n1ed with the Seer etary of Stat e, inc r easing 
the capital st ock of t he traction company from $100,000 to $1,000,000. T he 
officer s of the t raction comran y a r e as fo llows: George J. M arott , president ; 
L J . Kirkpatrick, v ice-pr esident ; T. C. McReynolds, secretary ; G. E . Brunner, 
treasu re r; L. J . Kirkpa trick, general attorney ; Geor ge J. Marott, M . W . Choate, 
L. J . Kirkpatrick , T . C. McReynolds, G. E . Brunner, L ee H all, of Marion, 
a nd R. F . Cummin s, of Bluffton, director s. 

'vVI CHITA, K AN.-The findin5s of the ex perts employed t o r eport on the 
feasibility of building an electric railway from Wichita to Arkansas City 
have been r eported t o the Wich ita Interurban Railroad, which has the road 
in con templation . It h as been decided formally to char t er a compa ny t o build 
the roa d, and t o go ahea d with the deta ils. A. H . Bar nes, of Oxford , and A. 
L Barner and ::,. C. Barnett, of Belle P la ine, h ave been added to the boar d 

of directors of t he company. 
W ESTFI E LD, M A SS.- The W oro noco Street Ra ilway Compa ny is plannin g 

t o increase the equipment of its power house in W estfield to provide power 
for th e operation of its line n ow bein g b uilt to Holyok e. The compan y will 
also add to its rol ling stock. Owing to a low br idge they must pass tinder, 
cars of a special design will be required. 

N ORTH A D AM S , M A SS.-T he I-I oosac V alley Street Railway Company 
has been given a franchise t o build an extension on the east side of the 
Hoosac River from A dams to N orth A dam s. 

P I T T SFIELD, MA S S.-The Ber kshire Street Railway Compa ny will add a 
large t r act of l and to its amu~ement park at Berkshire , which is now being 

!a id out by a la ndscave gardm:r, T homas i\lc Clun e, uf H a rtford, Conn. There 
ts a small mountain include d in the property a nd Roe ky Mountain burros are 
to be provided for earr ying passen gers t o a n obser va tory at the top. 

N_O R T H ADAMS, MASS.- T he Hoosac Va lley Street Railway Company will 
begm at once th e ext ension of its line from B riggsville to Clarksburg. 

'vVESTO~, 1/l.ASS.- T he Railroa d Commissioners have issue d an order ap­
proving "as con sis tent with public interests" the locations within the town 
granted D ec. 13 and April 11 by tne Selectmen of W eston to the N ewton Street 
l{ailway Company. In this case three roads were e ndeavoring to get practically 
t he __ same locat ion. T he matter eame befor e the board originally on the 
petit10n of the Concord , Maynard & Hudso n Company, whieh wanted an 
extension of franchise int o the t own. The Waltham Street Railway Com­
pa n y oppose d t his on the ground that it was a bout to ask the same privilege, 
and believed that it could give better service, a nd t he Newton Company was 
a lso opposed, as the Selectmen ha d already granted it a location. The Seleet­
me n t old t he boar d t hat it conside red the Newton Company's plans better 
fo r th e town and the board now has approved their decision. 

F ,\LL RIVh R, MASS.- T he Secr etaries of the Stat es of Massachusetts 
and RJ:ode I sland have forwar ded to Abraha m M anchest er , of A damsville, R. 
L , n otice t hat a charter is issued for t he p roposed e lectric railway which will 
be bmlt to connec t with t he O ld Colon y syst em at th e Stafford Road terminus 
F all River, anu r un to Adamsvi lle, \ Vestpo r t Point,aeross the bridge to Horse~ 
neck, the nce to R usse 11 ' s Mi11s, taki ng in various sho r e resorts, a distance of 
~:l miles, a nd connecting with th e Union Street Rai lway in New Bedford at 
B liss Corners. A su rvey wi ll begin a t once. A m eeting for orga nization is 
to be held the latter part of this m onth. A mong the more prominent promoters 
of the road are Abraham Manchester , of Adam sville ; J. C. McKenzie, of Fall 
Ri ver; Pardon Corne11, of Little Compton, a n d Gilford Cornell, of Westport. 

ME LROSE, M A SS.- T he l\Ie irose A ldermen haYe fi nally a gree d on terms 
fo r granting a fra nchise to the Boston & Nor thern Stree t R ailway Company 
fo r laying double tracks from the \ Vake field town line to Porter S t reet in 
Melrose. ' 

'l O lJS F I E LD, i\I ASS.- 'lh e not ice s of the incorporation of the Haverhill, 
Dan vers & Ipswich Street Railway Company are heing advertised. The com­
pan y is to build an electric r ail way from Box ford th ro ugh Groveland, George­
town, Rowley, Ipswich a nd Topsfie ld, a t erminus, and to eonneet with the 
Essex County Street Railway at B ixby's corner, in t he west erly part of the 
town of I pswich in the county of E ssex, thence in an east erly direction to the 
ll oston & M aine Railroad crossing nea r t he railroad sta t ion in Ipswich, a ter­
min us . Its length wi11 be 20 m iles. J oseph N. Green, of Boston; Charles M. 
Pe r ley, of Ipswich; A lphonso T . Merr ill , of Topsfie ld, are interested. 

WHITI N SVILLE, MASS.- A p et ition is now before the Selectmen of 
Northbridge t o grant p ermission t o the \Vorcest er & B lack st one Valley Street 
R ailroad Company to extend its t rack s in the village of Whitinsville. The 
co mpan y w ish es t o ext end its present track s to Doug lass and M anchaug, 7 
m iles b eyond the p r esent terminus in Whitin sville. T hi s will give these two 
towns direet connection with W or cester. T h e cars of the 'vVorcester & Black­
st on e V alley Street R ailroad Com pan ;: will pass 0ver the tracks of the Lin­
woo d Street Railroad Compan y for a di stance of 1500 ft . 

CU MB E RLAND , MD.- The County Commissioners have granted a franehise 
to th e L uk e, W estern port & Keyser R ailway Company, r ecently incorporated, 
to u se t h e county roads from Luke ~o McCoole, Md. Th e construction of the 
line prov1d es for a bridge acrcss the Potom ac R iver, on e-half of the cost of 
which is t o be borne by the r ailway company and t he other half by the county. 
\ \Tork m ust begin within fifteen months. 

EASTO N, MD.- The East ern Shor e I m provement Company is said to be 
considering the advisability of huilding a n electric railway to connect Cam­

bridge F erry, E aston, an d L ove P oint. 

M U SKEGO N, MICII.- T h e work of surveying the right of way for the new 
interurban from Grand Rapids to Hart has begun. F . A. N ims is the local 

promoter. 
S AULT STE i\IARIE, M ICH.-The Street Rail way Company is making 

surveys for an ex t ension to Algonquin. 
HIBBI N G, M I N N.-The Mesaba E lectric Railway Company seeks a fran­

chise through this city. 
ST. LOUIS, MO.-The S t . L ouis & Subu rban Railway Company has suc­

ceeded in replaeing the equipm ent dest royed in the r ecent fire , and has be­
gun running a line of t he new car s from Sixth a nd Locust Street s to Forest 
P ar k, the end of the line being at the U nion Aven ue entrance to the park. 
This line will enable per sons w ho desire t o v is it the World's Fair Grounds 
t o ride with in a short dista nce of th e m ain entra nce. The company has also 
put some new ear s on U nion Avenue, bet ween B r idge Road and Forest Park. 
The equipment on the main line is complete. T h e service over the Sarah 
S t reet line to Benton , \ Vebst er, Kirkwood and Mer am ec highlands has been 
fu lly restor ed, so fa r as the n umber of the cars is concerned, and, within a 
shor t pe riod, t he n ew cars will also be put upon th at line. The service of the 
O ' Fallon P ark line is also fully restored, and the cars from O'Fallon Park 
around the downtown loop are now running more frequently than ever. The 
tracks of th e Suburban have been overhauled, many of .them being entirely 
new. The roadbe d h as also been put in splendid condition. 

A L AMAGO RDO, N. l\I.-Alamagordo Street Railway Company has been 
or ganized with $50,000 capital stock, to build and operate a street railway 
a nd electr ic light system. Arthur P. Jordan, 'vVilliam Hodge and Thaddeus 
H . L!ayford , of Alamagordo, are interested. 

GR EAT F ALLS, MO N T.- John D. Ryan and his assoeiates have been 
granted a t wenty-five-year franchise for the construction of an electric rail-

way here. 




