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EDITORIAL NOTICE 

Street railway news, and all in f ormation regarding changes of officers, new 
equipments, extensions , fin ancial changes and new enterprises will be greatly 
appreciated for use in these columns. 

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

A ddress all communications to 

Hoisting Facilities in Shops 

STREET RAILWAY JOURNAL, 

114 Liberty Street, Ntw York. 

The speed and economy w ith which ordinary repair and 
rene\Yal work can be carried on in an elect r ic railway shop 

depends mo re on the hoisting fac il ities than on any other 
mechanical fea tu re in the shops. \ Vhen it is remembered that 

no small part of the repair work of a shop consists of hoisting 

and lowe ring car bodies, wheels, armatures and other heavy 
parts, it is no wonder that the best master mechanics are giving 

their most earnest attention to these matters. The investment 
in proper hoisti ng apparat us sometimes looks large to the 

directors, hu t it must b(; rememhered that if considerable money 
i,, to Le spen t in this kind of apparatus it is well to spend enough 
ti:, have it operate with suffic ient rapid ity to justify the invest

ment , aml not stop just shor t of that mark. To illustrate, it is 
poor economy to put in expensive traveling cranes nr any oth er 

money un less enough is spent to make some real gain. \Ve have 
seen hoisting apparatus, cranes and the like put up at consider

able expense only to be handicapped by some antiquated method 

of actually doing the heavy mechanical work. For example, a 

traveling crane which can only be moved by several men, who 

must have the way cleared before them as th ey drag the crane 

through the shop. is hardly what one would call a good in-

vestment. 

The Importance of Reporting Car Service 
T he desc ription of the new system which the Brooklyn Rapid 

Transit Company h as recen tly installed for the systematic 

reporting of its car service, w ith refe rence to the tracing of 

irregular ities of headway, which is presented in th is issue, calls 
attention to the importance of street railway systems having 

adequate means of thi s kind fo r examining and keeping track 

oi the quali ty of service which they are rendering to the public. 
Few lines have given thi s matter sufficient attention, and the 

major ity have no system wh atever for tracing their car service. 

If a complaint is received that a serious delay has occurred on 

a certain line, it is usually impossible for the company to 

ascertain defin itely what the service happened to be on that line 
at the particular time referred to. The advantage and real im
portance of a knowledge of these features of the car service 

of a large system can be readily appreciated by those particu

larly who have to face the complaints of the public. 
V,./ e are pleased to be able to place on record a description 

of so complete a system as has been installed in Brooklyn. A 

most complete report is made of the regularity and condition 
of the service on each one of the various lines in operation, 
so that if a delay is complained of wrongfully or is exaggerated, 
the company has complete and accurate records with which to 

face the complainants in a most positive manner. Complainants 

are apt to abuse the privileges afforded them in making charges 
of thi s nature aga inst the service, and the trouble that can be 

saved for a company, in this way a lone, will often warrant the 

adoption of such a system. But of greater importance is the 
possibility opened up to the company of observing the actual 

results of improvements which it has made to the service by 
this record system. In no other way is it possible to ascertain 

so cheaply the effect of increased car service upon th e number 
nf passengers carr ied. T he effects of delays are shown equally 

as well. and the causes can easi ly be traced in th is way. A 
system of this nature serves as the "bookkeeping sys tem" of the 
car service for the operating department. and should be pro-
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v ided for and maintained with as much care as the bookkeeping 
required in the financial department. 

In confirmation of the benefit s claimed for the use of this 
system the improvements that have recently been made by the 
Brooklyn Rapid Transit Company in its service on most a ll of 
its lines may be recalled. Before thi s system was installed 
complaints from the public as to ir regular ity and inefficiency 
of service were the rule rather than the exception , and the 

company had no means of proving its attempts to better the 
service. Since the installation of this system, however, weak 
points needing attention were revealed and were quickly 

remedied, and in other part iculars where the service indicated 
a need of improvement additional car service was provided and 
at tempts were made to improve the regularity of headways. 
While this new record system has only been in use during the 
past few months the results upon the service have been re
markable. So satisfactory has been the service to the public 
that not a single complaint has been received of irregularities 
of headway since the fir st of the year. There is no doubt, also, 
that the moral effect of thi s record system upon the employees 
has had a great deal to do with the improvement of the service, 
but of the greatest importance is the fact that has enabled the 
officials in charge to know exactly what is happening on every 
line,. and upon whom to call fo r explanations as to bad service. 

This again calls to mind the fac t that the g reat desideratum 
irr street rai lway operation in large cit ies is not so much a large 

number of cars in operation, or high-speed movements, but 
rather regularity of headway. T he most disagreeable thing to 
a passenger is that of having to wait unnecessarily long for a 
car. If the headway is kept regular and the cars properly 
spaced apart the public wi ll be satisfied in spi te of other im
portant shortcomings upon the part of the operati ng com
pany. 

The Coming Park Season 
Sca rcely does the street railway manager of Northern la ti

t udes lay down the snowplow and the shovel before the question 
of park business for the coming summer demands attention. 
The effec t of these resorts in stimulati ng traffi c is now so well 
rea lized by operating officials that at this time there would seem 
to be little need of dwelling upon thi s phase of the subject. In 
the light of past experience, however, it is worth while at the 
beginning of a new season to consider what some of the essen
tials of success may be. 

One of the first things to realize in carryi ng on a street ra il
way park or planning such an enterprise is the great variation 
of taste and capacity fo r enj oyment which characterizes the 
general public. I n j ust so far as everyone's personal enj oyment 
can be appealed to successfully will the traffic grow in magni
tude. Of course, one must realize at the outset that it is next 
to impossible to suit everybody at one and the same time, but 
thi s is the mark to aim at . Many who go to these parks are 
unhappy unless a constant whirl of excitement and interest sur
rounds them ; others desire to escape the brass band and flying 
horses, preferring to paddle silently up secluded river or pond 
channels where animal, insect and vegetable life are supreme. 
The manager who can provide within th e limits of a single 
park system these two extremes ; who can separate by invisible 
boundaries the lands of fo rest and hurdy-gurdies, and who can 
r etain the attractiveness of each, bids fai r to reap a harvest at 
t he end of the season. 

The choice of a park location profoundly influences the 
f uture of t_he enterpri se. and it is not a matter to be settled in a 

three-minute considerat ion of the problem. A winter examina
tion may fa il to uncover many natural advantages, even as it 
may also overlook malarial and unsanitary surroundings. If it 
is possible to do so, the site of a proposed park should be vi sited 
in both winter and summer, and as any such resort is funda
mentally supposed to be healthful as well as recreative, it is 
emphatically worth while to obtain the disinterested judgment 
of one or more reputable physicians upon the former qualifica
tion before definitely deciding to develop the place for public 
uses. 

I t is a mi stake to suppose that heavy expenditures are essen
t ial to make every pa rk attractive. A very little money will do 
a great deal toward putting a park on its feet if the location is 
attractive and not too fa r from the centers of population. 
Rustic seats may be thrown together with small expense and 
placed here and there among the trees and in the open; swings, 
hammocks and poles fo r climbing do not involve serious out
lays, while the constru ction of a neat and tasteful bandstand, or 
a simple out-of-door theater is not an expense to cause recalci
trant directors to balk. If the theater plan is inadvisable it is 
generally possible in ci ti es large enough to require an outside 
breathing space to give band concert s two or three times a 
week throughout the summer. T hen, too, th e purchase of a few 
good boats is nearly always an excellent investment, for a park 
without a pond or r iver and light water draft is deprived of 
no small source of pleasure and profi t. 

\:Vhile it is true that a well-conducted and attractive park is 
its own best advertisement, it is none the less advi sable for the 
operating company to make effect ive the advantages of the 
place known at home and abroad, by judicious use of suggestive 
newspaper hints, announcements of attractions in the card 
racks of its cars, and the distribution of pithy pamphlets arti st
ically illustrated by photographs of the park scenery. There is 
little doubt that the possibi lities of this kind of advertising are 
a 'Jong way from being ex hausted. \ :Vhatever else such pamph
lets tell, the running time of cars, fa res and di stance of the park 
from important points in the vicinity, should not be left out. 
Often the profit on advertisements in these publicat ions easily 

pays the cost of the descriptive work, although there is a differ
ence of opinion as to the policy of admitting adverti sements to 

thi s class of pamphlet. 
There is also room fo r divergent views in considering who 

shall superintend the detailed operation of parks. If the 

theatrical features are very prominent the problems of success
ful management call for special knowledge and time which an 
active railway man usually cannot give up. It would seem to 
be th e part of wisdom either to lease this part of the park to 
an outside person or el se to turn such details over to an official 
whose experience and duties wi ll enable him to get the most out 
of the property in la rge systems, which would otherwise be 
embarrassed by park and amusement management. Small 
parks, chiefly attr active through natural location and surround
ings, are generally best managed by the street railway company 
itself. Care should be taken by the railway company to retain 
general oversight in all cases where the superintendence and 
operation of a park is sub-let to parties outside the direct in

fl uence of the transportation system. 

F inally, every effort should be made to throw open the great 
public reservations and park systems near the large cities to 
every man, woman and child who can be drawn out of the 
crowded dist ricts into the beneficent regions of woods and fields. 
Attempts to prevent the running of trolley cars to the entrances 
of these reserved t racts of forest and meadow block the pro-
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gress of suffering humani ty toward the re li ef which fresh a ir 
a nd sunshine a lone can give to the much elbowed dweller in 

flats and tenements. The purpose of the State in se tting as ide 
these regions for public use is thwarted if the only transporta
tion available is that given by horses and automobiles. Even 

temporary relief from the wearing strain of twentieth century 
city life is helpful in the cure of social evi ls common to con

gested population. The automobili st often complains that he is 

shut out of these park, rese rvation roads by unjust laws, but he 
has only himself to blame, through hi s dangerous and reckless 
speeding. Certainly if an automobile is a llowed to scorch 
through these counrty roads like an avenging Juggern aut, the 

electric car should be permitted to operate at moderate speeds 
over a fixed pathway in the same region, for the pnrpose of 
carrying weary thousands to re st and recreation. In many 

cases it is probably best that the park reservations themselves 

should be free from both automobiles and cars, but the exten
sion of transportation faciliti es to the entrances is demanded 
hy every consideration which has the welfare of humanity at 

heart. In the furtherance of thi s work the street railway has 

the opportunity of doing great publi'c good. 

The Steam Piping System 
Probably no feature of the power plant equipment has re

ceived so much careful a ttention and thought in its arrange

ment and design, and has ye t prtJved so generally unsatisfactory, 
as has the high-pressure steam piping system. It has, as is so 

well known, too often been considered a matte r of minor 

importance, and almost any arrangement that would get steam 
to the engine has been made use of, with the usual un sat isfac

tory results. On the other hand, even with the greatest possi

ble care and forethought exe rci sed in the design and installa

tion of piping systems, successful results have not always been 
obtained, and it devolves upon the power plant enginee rs to 
give even greater consideration than ever before to thi s im
portant detail of power plan t work, particularly in view of the 

increasing pressures used and the use of superheated steam. 

An unfortunate feature of the design of a steam piping syste1;1 
is that an application of theoretical laws gives no clue to the 
practical solution of the problem ; experience is absolutely the 

only guide in thi s work, and it has, indeed, proven to be a very 
expensive teacher. 

As a result of protracted and troublesome experiences the 
fact has become settled and well accepted that simplicity of 

arrangement and detail is one of the most important fac tors to 

be sought for in the design of a steam piping system. Every
thing that contributes to complication in high-pressure steam 

piping seems to entail very detrimental results. The more sec
t ions, fittings, parts, connections, etc. , that are used, the more 
joints and weak places are introduced which can and will ge t 

out of order and give trouble in the fo rm of wasteful leaki ng; 
practice shows that they do invariably get out of order, and 

that the resulting trouble increases in proportion to the number 
of joints and connec tions used. This has proven a very serious 
matter in large systems, and has in most cases increased the 

expense of maintenance of the piping system to the real burden. 
The use of all ring or other duplicate sys tems of piping wherein 

complication is involved is thus discouraged, and it is tn be 
noted that in recent new plants longer length s of pipe are 

coming to be used and the number of extra fitt ings is being 
reducer! to the lowest possible, comjstent with fl exibil ity of 
arrangement. 

The trend of recent power plant practice is tn make use nf 

the general steam p1p111g plan, involving the simple steam 
header placed crosswise between the engine arrangement on 
one side and the boi lers on the other; this is being generally 
made poss ible by the tendency toward the parallel arrangement 

ot boiler and engine rooms in power plant construction, so that 

the header may be conveniently located longitudinally along the 
separating wall between the two rooms, and the boiler and 

engine connections made direct and as short as possible there
from. T hi s arrangement in conjunction with the proper use 
of stop valves, evolves the multiple-unit idea of a grouping of 

individual power plants, eac h with its boiler and engi,ne equip

ment arranged side by side, thus allowing each adjoining group 
of boi lers and engine to operate independently of the others, if 
desired. Such an arrangement has been found most conducive 

to reliab ility of operation on account of the possibility of 
separating different parts of the plant apparatus off into un its 

in case of necess ity of repairs, thus making the duplicate sys

tem unnecessary. It also results in the most simple and direct 
arrangement o f the steam connections possible between engines 

and boi lers whi ch wi ll provide in terconnections. It is a lso very 

favo rable to the use of long-radius pipe bends for all branch 
connections, by which expansion is freely provided for with 
no extra joints. 

In recent practice the use of the receiver in the piping be
bveen boilers and the engines is becoming very marked, and 
particularly in plants where th e service is vari able is the value 

of such a storage reservoir felt fo r meeting quick demands 

due to flu ctuations. In some cases the main steam header is 
made to serve as one large continuous receiver, from which 

the engines take their steam supply directly, while in other 

installations the use of individual receive rs in the connection 
to each engine is to be seen. Notable among the former class 
may be mentioned the power plant of the E lizabeth, Plainfield 

& Central New J ersey Rai lway Company, at Cranford, N. J., 
which was recently described in these columns. In this plant 

a single 14-in. header, 81 ft. long, without a break in it, is in 
use; this provides a receiver capacity which is ample, and 

which cannot be lessened, as there are no stop-valves in it, so 

that it cannot be divide<l. Each pipe branching away from it 
is, of course, provided wi th one or more valves, but a constant 
receiver capacity is ensured.· T he suggestion has ar isen that 
in case of accident to this header the plant will be entirely shut 

clown, as no provision has been made fo r cutting out any sec

tion of the same in case of trouble; but the extreme simplicity 
of design which was worked out in this case has placed the 

installation in the best possible shape to avoid trouble , and 

almost none is to be ordinari ly expected. By the use of care

fully installed metallic gaskets and frequent inspections, the 
header connections may be kept very tight, and in any event 
the very small number of joints will reduce the trouble from 

leakage to a minimum. 
In another large installation, in whi ch a similar arrangement 

of longitudinal steam header is used, a separate large receiver 
is connected into each engine branch, so as to provide a large 

steam storage capacity for the engine. In this particular case 

the steam receiver was found in the earlier experience of the 
engineers in charge to be of great advantage in connection 

with street railway power plant work. The rapidly fluctuating 
loads which were ·formerly fo und to present serious difficulties 
are now much more easily handled by the engines, on account 

of the much more even steam pressure supplied when most 
needed, as shown by indicator tests at the steam pipe connec
tions to the engmes. 
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SOME OF THE ELECTRIC RAILWAY FEATURES AT THE 
WORLD'S FAIR, ST. LOUIS 

BY \\" IKDER ELWE LL GOLDSBOROUGH 

O f all the departments of electrical work there is no one 
whi ch command s the attention of the engin eering world more 
emph atically than does that of elect ric railway engineering. 

In a matter of thi s kind a g reat deal that "is not" has to be 
created. When entering upon an investigation of engineering 
appliances which have so many ramifications as do electric 
railway apparatus, la rge ,resources are required properly to 
meet unusual requirements, and it is no small undertaking to 
provide these. However, through co; operation, which is so 
marked a characteristic of the American people, much can 
be accomplished ; and it has been through the united interest of 

FRO C\T FACADE OF PALACE OF ELECTRICITY AT ST . LOUI S 

T he interesb centered in th is fi eld represent, in money value, 
fa r more than do those of any other branch of electr ical act iv
ity. and the number of employees connected with electric rail 
way propert ies outnumber those connected with other elect ri c 
proper ties in about the same measure. Unfo rtun ately, it can
not he sa id that the average of engineeri ng ab ili ty possessed 
by the employees in the rank and fi le of electric ra ilway under
tak in g measures up to that which is 
com mon in centra l station light and 
power plant s. in telephony. or even in 
te legraphy. and any venture which wi ll 
tend to st imula te in te res t in the tech
nical side of electric rail roading among 
the youn ger generat ion of engineers 
should be welcomed by the older men 
in the profes,,ion . and by the financiers 
connectecl 1Y ith electric rai lway under
takings as well. 

One of the movements which is de
,·eloping with rapidity and assumi ng a 
,·ery important aspect has been 
brought about by the active efforts of 
t he Electric Rai lway Test Commission 
of the St. Louis Exposition. T h is com
miss ion was appointed by President 
Francis 0 11 Xov. 13 . 1903, and consists 
of J. G. White, presiden t J. G. W hite 
& Company. N" ew York. chairman; H. 
H . Y ree land, president ?\ew York City 
Railway Company. ~ew York; George F. :i\ IcCulloch, pr esi
dent Indi ana Union Traction Company, A nderson, Ind. ; James 
H. McGraw. president McGraw P ubli shing Company, New 
York. ancl \ V. J. \ Vilgus, vice-president New York Central & 
Hudson River Railroad Company. Soon after the organiza
tion of the commission very active work was begun to devi se 
ways and means for carrying out investigations on all avai l
able types of electric railway apparatus no,v in use or that is 
being placed on the market. 

those associated in the manufacture, the construction, the 
opera tion and the study of electr ic railways that the arrange
ment s are now assuming so grat ifying scope. 

The Exposition h as come to the assistance of the commis
sion, and se t apart for its use terminals and tracks sufficient 
to accommodate twenty-fou r standard cars, and provide for the 
tes ts of th ese ca rs under all ord inary cond itions likely to be met 

CASCADES AND THE ELECTRI C F OU NTAIN. 

w ith in city or local interurban traffic. To take care of the 
more extended tests, recourse has been had to the very generous 
offer of the Indiana Union Traction Company, which has pro
vided complete facilities fo r carrying on the high-speed tests 
in so far as a heavi ly ballasted, heavily railed, high-power line, 
level and straight fo r a distance of 8 miles, can meet such 
requirements. 

T he elect ric railway test tracks and test-track terminals at 
St. Loui s are entirely on the Exposition grounds. The test 
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tracks parallel the Transportation Build ing, running east and 
west a long its north side. The test track terminals are to the 
west of the Transportation Building, and just north of the 
section of the grounds which is devoted to the fo reign build
ings. Everything is very conveniently arranged, as the t racks 
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to do in connection with the many electrical devices which are 
subj ect to test and inspection at t he Exposit ion. 

T here ar e other things, however, demanded besides a place 
to make the tests and instruments w ith which to test. A skilled 
corps of expert electric ra ilway men must be a t hand, and the 

a re quite near the power 
plant in the west end of Ma
chinery Hall , as well as 
being within easy reach of 
the E lect ri city Building, 
wherein the standardi zation 
laboratory of the National 
Bureau of Standards and 
headquarters of the E lectric 
Railway Test Commission 
are located. P robably, at 
this t ime, the importance of 
the laboratory, full y equipped 
and thoroughly organized, 
w hich has been made a fea
ture of the ex hibits in the 
P alace of E lectricity, is not 
thoroughly appreciated by 
the electrical fraternity. 
When the installation of this 
laboratory is completed, i~ 
will undoubtedly be the 
finest electrical engineering 
standardization establish
ment in the world. It is fully 
equipped in all of its depart
ments to take care of any 
demand that can reasonably 
be made upon it between the 

MAI N ENTRANCE TO PALACE O F E L ECTRI CI TY. 

ponderous generators of Machinery Hall on the one hand and 
wireless telegraphy on the other. A complete cold storage plant 
eliminates all complications which ordinarily arise from tem
perature va riations, and a corps of t wenty trai ned assistants 
makes it possible to carry on a la rge amount of work, and do it 
well, in a short time. 

It is to this laboratory of the National Bureau of Standards 

ONE OF THE MANY BRIDGES ON THE GRO U NDS, SH OWI NG 

ARTISTIC METHOD OF ILLUMINATIO N 

that the E lectric Railway Test Com111ission wi ll turn fo r the 
ca libration of all instruments used in

1 
its tests, and, if the ex

pectations of the commission are · realized, the work demanded 
of the laboratory by th e commission wi ll represent no small 
par t of t he large work which the laboratory will be called upon 

commission has not been negligent in seeking out the best which 
the electr ic rai lway field in A merica affords in obtaining advice 
as to what is most to be desired in connection with work of thi s 
class. 

One of the fi rst steps taken by the commission was to invite 
the co-opera tion of elect ric railway engineers in mapping out a 
defini te scheme fo r the organization of the tests in the several 
divisions of electric railroading. Four committees were ap
pointed, and they immediately responded to the call of the 
comm1ss1on : 

( 1) Committee on city and suburban electri c railway equip-
ments. 

(2) Committee on interu rban electric ra ilway equipments. 
(3 ) Committee on heavy traction equipments. 
(4) Committee on new electri c railway systems. 
T hese committees diligently set about the preparation of their 

special reports ( a digest of these has appeared in the STREET 
RAILWAY JOURNAL), and, taken collectively, these reports rep
resent, in themselves, a very valuable addition to electric rail 
way literature. T hey embrace the best thought of the best men 
on special and specific subj ects. What more can be asked 
when. much is desired? These reports are now in the hands of 
a committee of experts, employed by the commission to actively 
supervise the tests. 

The commission has appointed Profesor H enry H. Norris, of 
Cornell University, superintendent of electric railway tests, and 
Professor B. V. Swenson, of the University of Wisconsin, and 
P rofessor J. W . E sterline, of Purdue University, assistant 
superintendents of electric ra ilway tests. T hese gentlemen are 
now engaged in preparing a final report upon the specific work 
whi ch is to be done, having at hand all of the inform ation 
avai lable concerning the facil ities for carrying out this work, 
supplemented by special reports of the committees above re
ferred to. 

T he Electric Railway Commission has also appointed an 
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advisory committee, cons1stmg of A. H. Armstrong, of the 
General E lectric Company; Clarence Renshaw, of the Westing-

THE PALACE OF ELECTRI CITY FROM THE J APA N ESE 
GARDENS, D U RI NG THE RECENT SNOWSTO RM 

constantly abreast of what may be termed the "field work." 
In all, therefore, the undertaking is sufficiently broad and 
suffici ently well safeguarded to meet the ideas of the most 
exacting. 

The scope of the tests, as related to the equipments to he 

\\' EST RESTAURANT BUILDING AT END OF COLONNADE OF 
STATES 

.. , ... _.... -,,,. _: -
;;,.:_~-

FESTIVAL HALL, IN WHICH THE STREET RAILWAY CONVENTJO N IS TU BE IIELD, COLONNADE OF STATES IN REAR 

house Company, and \Va rel S. 
Arnolcl, of the Dullock E lectric Com
pany, to act in conjunction with the 
other experts in an advisory capa
city, and especially in mat ters re
lated to the special features of the 
various equipments. T he committee 
of superintendents and the advisory 
committee, together with the chief of 
the Department of E lectricity, fo rm 
a general committee, reporting to the 
Electric Railway Test Commission. 

Necessarily, in a scheme so broad 
in its scope as that which has grown 
out of a small beginning, through the 
diligent efforts of the Electric Rail
way Commission, a great many ob
se rvers and computers wi ll be re
qui recl to make the work a thorough 
success. To this end , about thirty 

MACHINE RY HALL, THE TRANSPORTATION BUILDING AND THE PALACE OF 
ELECTRICITY FROM FESTIVAL HALL 

young engineers will be on duty during the summer and fall 
assisting in making records, and in keeping the derived results 

tested, is as broad as is the scheme gaged from other aspects. 
All types of electrical apparatus used in the operation ancl 
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MAIN ENTRANCE TO MACHINERY HALL 

TYPICAL vrnws OF BUILDINGS TAKEN AT NIGIIT 
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control of electric cars and railway systems come under the 
plan and scope of the tests, consequently a large variety of 
apparatus must be investigated, whether it relates to general 
operation, individual control, multiple control, train despatch
ing, or other matters. All standard systems coming under the 
head of direct-current equipments and systems coming under 
the head of alternating-current equipments are at present being 
arranged for exhibit at the Exposition. The field will be cov
ered very broadly, and the electric railway fraternity at large 
will have cause for congratulation in reviewing the very broad 
presentation which is given to this department of engineering 
work. Probably, no more general classification of electric rail
way items, ranging from light to very heavy equipments, has 
been brought together. 

Thirteen different systems of electric railway apparatus are 

STREET RAILWAY INTERESTS AT THE FAIR 

The great Exposition formally opened at St. Louis last Satur
day will probably, before the season closes on Dec. I, be visited 
by no small proportion of the electric railway men of the 
country. The decision to hold the next convention of the 
American Street Railway Association at St. Louis next Octo
ber, and the holding of the electrical congresses in September, 
all serve to add to the general interest that electric railway men 
must feel in the great international show at St. Louis. 

It would be useless to attempt here to review all the features 
of popular interest at this Exposition, and these remarks must, 
of necessity, be confined to an outline of the things of interest 
to the electric railway man in his profession. 

First of all, to give a general idea of the arrangement of the 

SCALE OF fEE.T 
O soo 1000 

l\iAP OF T H E E X POSITIO N GROUNDS 

displayed for operation and test in the Palace of Electricity, 
and, at the present writing, nine additional systems are sub
mitted for outdoor operation on the electr ic railway test tracks ; 
and all thi s has been a rranged and provided by the voluntary 
action of the parties interested, each working largely without 
the knowledge of the plans of the others. 

Now that a more definite statement can be made it is to be 
expected that the manufacturers of electrical apparatus will 
supplement their voluntary offerings with a more comprehen
sive display of their apparatus, in order that city, suburban, 
interurban, heavy traction and special systems may be fully 
represented. 

It is unnecessary here to catalogue, in itemized form, all of 
the apparatus which will be shown. Suffice it to say that the 
Palace of Electricity, the electric rai lway test tracks, the Palace 
of Transportation, the outdoor mining installation, and the 
German outdoor electr ic railway train control exhibit, will be 
the chief centers of interest to the electric railway public which 
visits St. Louis this year. 

Exposition the accompanying map can be studied. The main 
courts and buildings radiate like a fan from Festival Hall and 
the Cascades, which form the central features of the main 
panorama. Most of the main buildings, which are on these 
three radiating courts, are on low, level ground, while Festival 
Hall is on high ground on the edge of a bluff. The Cascades, 
which are a series of artificial waterfalls in front of Festival 
Hall, start at the foot of Festival Hall, and the water falls, 
step by step, to a lagoon in front of the Cascades. Three large 
courts radiate from the Terrace of States, of which Festival 
Hall is the center. 

On the west court are located the Electricity and Machinery 
Buildings and the Transportation Building, which will be the 
points of most interest from the electrical railway man's stand
point. The exhibit in the Electricity Building will consist 
mainly of smaller electrical apparatus, as most of the large 
generators shown will be located in the Machinery Building, 
where they will furnish power for the operation of the Ex
position. The Machinery Building is the power house of the 
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Exposition. H ere is located a service plant of 8 000 kw, and 
also an exhibitor's power plant, consisting of eng ines and gen
erators furnish ed by the different exhibitors, and all arranged 
to supply power fo r expositi on purposes. A ll 
the steam for engines in the Machin ery Build
ing is furni shed from a boiler house, known 
as the Steam and F uels Building, just west 
of Machinery Building. Thi s arrangement, 
which is shown on the map, has necessi
ta ted some excessively long steam pi pe lines, 
amounting in some cases to several hundred 
fee t, for units of considerable size. Adj oin
ing Machinery Building on the north is the 
T ransportation Building. T hi s· building is 
devoted mainly to track space for exhi bits of 
rolling stock ; in it electric ra ilway trucks and 
car bodies will be shown, and also some elec
trical apparatus. T he electrical apparatus, 
however, comes under charge of the Depart
"ment of E lectricity. Just north of the Trans
portation Building are two test t racks, to be 
used in electric railway testing. One of these 
test tracks is 1400 ft. long, and the other 2000 

ft. The shorter one will be used for testing 
slower speed apparatus on short di stance runs. 
and the longer track fo r testing high-speed 
apparatus. This is the fir st Exposi tion at 
which the actual testing of electr ic railway 
apparatus offered for exhi bit has been at-
tempted on a large scale. The plans of the electri c ra ilway tes t 
commi ssion are discussed elsew here in thi s issue by Prof. \ V. E. 

-. 
-• 
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THE I NTRAMURAL RAILWAY 

The Intramural Railway, which will furni sh local trans
po rtation in the Exposition g rounds, is located so as to fo rm a 

~\ 
-~- ._1 

t~;:· 

. , . -~· 

.,, 

ENTRA N CES TO TRA NS PORTATIO N B U ILDI NG 

J 
kind of oute r belt line a round the principal portion of the 
Expos;tion. T he necessity for an in tramural ra ilway a t the 

C,,pyrigltt 1yo /, Louisia11 a Purchase Ex posi tion Co . ,\ CORNE R U F TlJ E l'A L AC E U F ELEC JlU C ITY 

Goldsborough, chief o f the Department of E lectricity, ~nd we re 
a lso desc ribed in the issues of March 26 and April 23, 19 04. 

Exposit ion will be apparent when it is sta ted that the. Expos i
tion grounds cover about 12 40 acres, as against 633 for the 
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vVorld's Columbian E xposition a t Chi cago, and everyone who 
visited Chicago became fully aware of the great distances 
within that Exposition, and the necessi ty for intramural trans-

A CORN ER OF MACHI NE RY HALL 

portati cm. The origin al plans fo r thi s intramural railway were 
drawn up by C. V . \ \Teston, C. E ., of Chi cago. They have been 
al! cred somewhat by cutting clown th e amount of elevated 

the Grand Basin and Festival Hall may be had, the cars pass 
between "T he P ike" and the Varied Industries and Transporta
t ion Buildings. Then they wind about through the buildings 
at the western end of the grounds, turning the corner of the 
Great Agri culture Building and coming out upon the wooded 
sections beyond. After a stop at the F ine A rts Building, the 
cars make their way to the extreme northeastern corner of the 
grounds, skirt th e Gove rnment, Liberal A rts and Manu fac-

Copyrig/,/ 190-1. Lo11isia 11 a Purchase Expositio11 Co. 

TOWERS OF MACHI NERY HALL FRO!\I THE APPROACH TO 
THE CAS CADES 

tures Buildings, and finally return to within a short distance 
of the starting point. 

T hi s ra il way is owned and operated by the Exposition Com
pany, which expects to carry hundreds of thousands of people 
on it during the spri ng and summer. Bes ides being a con
venience and an obj ect of interest fo r the general public, it 
serves a lso a s an importan t industria l exhibit, because it will 
show an elec tric ra ilway of th e most advanced type, its carry-

ing capacity and effici ency 
~taxed to th e utmost. In spite 
of the fact that the road 
passes a ll of the important 
buildings on the g round s it 
does not obtrude itself on 
any of the important vistas 
of the Expos ition. Thi s, to 
a certain extent, puts the 
r o a cl 1 n out-o f-th e-way 
places, but the location of 
any intramural railway in 
any Exposition must always 
lie a matter of compromise 
b e t we en sightliness and 
utility. The road will be 
opera ted like an elevated 
railroad, wi th fifty- two semi
convertible cars running m 
trains. 

GENERAL VIEW I N MACHINERY HALL 

Starting at the station at 
the left of this entrance, th e 
road run s a private right of 

structure at fir :,t planned and in the general adoption of a con
struction that calls for less inves tm ent. 

T he route of the road has been planned so that a great amount 
of elevated structure is not necessary. It is approximately 
10 miles around the g rounds by thi s line, and there a re sixteen 
stations at the various entrances and spaced conveniently along 
th e track. Starting near th e main entrance, wh ence a view of 

way for a short di stance on 
the sur face, . but soon mounts an elevated structure which 
brings it to the level of the bluff, where it operates on the sur
face or in cuts among the wooded portion of the g rounds, re
maining on the high ground until reaching the west end of the 
belt, where it again descends to the lower ground, finally ter
minating on a slightly elevated embankment back of the Trans
portation and Varied Industries Buildings. 
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The cars are being built by the St. Louis Car Company, and 
are very similar to those which this company has built for the 
Chicago City Railway Company and for the St. Louis & Subur
ban Railway Company. They a re a type which is becoming 
quite common. and of which a large number 
have been built. The length of body is 34 ft., 
and the platforms a re 5 ft. long, making th e 
car 44 ft . over a ll. T hese intramural ca rs, 
however, are not equipped with steps, as they 
will be loaded and unloaded at station plat
forms only. The motor equipment is four 
G. E.-70 motors, and the type-M train control 
will be used. Cars will be run in trains of 
three. There a re no vest ibule doors, platform 
gates being used in th eir place. T he Chri s
te1{sen multiple-unit air-brake system and Van 
Darn 's couplers are used. The wheels are the 
Shoen solid forged and rolled steel wheels. 
The cars being a standard type for stree t 
railway use, can be sold to best advantage 
after the Fair is over, as it will only be necessary to add steps 
to adapt them to regular street railway service. 

The roadbed is for the greater part on the surface, is cinder 
ballasted, of standard steam railway construct ion, 65-lb. rails 
and standard gage. 

The power plant for the intramural occupi es a space of about 

fJ NE OF TH E T ERMINA L STATIONS OF THE I NTRAMURAL 
RAILWAY 

J 0,000 sq. ft. in the Machinery Building. It is seen on ap
proaching th e main entrance of the building, and is one of the 
most striking elect rical exhibits on the grounds. T hi s will be 
descri bed below. T he equipment for furni shing power for th e 
intramural line was supplied by the Crocker-\ Vheele r Com
pany, and consists of seven units, havi ng a combined generating 
capacity of 3500 kw. Each unit is a standard Crocker-Wheeler 
railway type generator, direc t-connec ted to the prime mover: 

There is one unit of 900-kw capacity, running at roo r. p. 111., 

an<l driven by a Buckeye cross-compouncl steam engin e. A 

600-kw generator, running at 85 r. p. 111. , is driven by a Lane 
& Bodley horizontal cross-compound 20-in. x 40-in. x 54-in. 
engi ne. Three units are of 500-kw capacity each, one with a 
speed of roo r. p. m. , and driven by a 26-in . x 48-in. single-

BOILER HOUSE 

cylinder rolling-mill type of Co rliss engine, manufactured by 
the Murray Iron \Vorks, the other two being driven by Brown 
Corliss vertical cross-compound engines, at a speed of 135 
r . p. rn. T he sixth unit is of 400-kw capacity, at 150 r, p. 111. , 

and uses a Harrisburg hor izontal tandem compound 15-in. x 
401/z -in. x 26-in. engine. The last generat ing unit in the series 
is driven by a Doble water-wheel, made by the Abner Doble 
Company, of San F ran cisco, the water pressure being fur
nisbecl by a Jeansville lron \Vorks pump, The unit is of roo-kw 
capacity, and runs at 700 r. p. m. 

POWER PLANT IN MACHINERY BUILDING 

The power plant in l'vl achinery Building wi ll undoubtedly be 
one of the most interesting collectio ns of large prime movers 
ever assembled und~r one roof. Here the latest things in steam 
turbines and gas engines will be shown, as well as some of the 
largest types of reciprocating engi nes. 

The sources of elect ri cal energy for the operation of the 
Ex position may be divided into three classes. T he service 

\ DOUB L ET RA CK TR ESTLE ON TII E I NTE RURBAN RAILWAY 

pla nt of th e Exposi tion, install ed by the \ V cs tinghouse interest,,, 
conta ins four unit s of 2000 kw each. The engines are vertical , 
compounding, condensing. Two of th em drive 25-cycle. three
phase 6600-volt Westinghouse generato rs, and the other two 
drive similar General E lect ri c genera tors. 

The Loui siana P urchase Exposition Company has al so a 
contract with the U nion Light & Power Company, of St. Lonis, 
to supply 7500 kw in 25-cycle, three phase 6600-volt current. 

T he capacity of the exhibitors' power plant . whi ch consists nf 
the miscellaneous engines and generating nnits suppl ied hy 

I 
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various exhibitors, will probably total in the neighborhood of 
8000 kw, in 6600-volt, 25-cycle, three-phase current; besides 
this, there is 3400 kw in 500-volt, direct-current machinery, 
part of which will be used to drive the intramural railway. 

Most of the power for the Exposition will be transmitted 
about the grounds at 6600 volts, three-phase, and transformed 
at sub-stations in the larger buildings into the character of 
current needed fo r different purposes. 

All of the larger engines in Machinery Building are designed 
to be operated condensing. The condensers in the Westing
house service plant are supplied with cooling water by a set 
of cooling towers, placed along the east wall of the boiler 
house. T he centrifugal ci rculating pumps and the fans for 
these cooling towers are driven by hi gh-speed engines, located 
in the boile1· house. The balance of the condensing water for 
the engines in Machinery Building is taken from the lagoons. 
T he discharge water from the condensers passes into a conduit 
1100 ft. long, which runs under the lagoons, and terminates at 
the suction of th e pumps which supply the cascades. There 

CROSS ROAD IN PARK OVER IXTRAi\I URAL RAILWAY 

are three centrifugal pumps for Cascades. Each pump is driven 
by a 2000-hp induction motor. The hot water from the con
densers bei ng taken by these centrifugal pumps and raised to 
the top of the Cascades is cooled by falling down the Cascades, 
and thus the Cascades se rve as a cooling tower for the con
densing water as well as an important part of the Exposition 
landscape. 

T he switchboard at the west end of 1'1achinery Building, 
where the distributing feeders of all the 6600-volt, three-phase, 
25-cycle current are controlled, is an interesti ng piece of 
switchboard construction. It occupies two fl oors of a gallery, 
the lower fl oor being given up to brick bus-bar compartments, 
and the upper floor having th e oil switches and control board. 

ENGINEERING AND ORGANIZATION 

T he construction and operation of the Exposition is under 
the charge of Isaac S. Taylor, director of works. Henry 
Rustin, mechanical and electrical engineer, made the plans for 
the electrical service features and decorative lighting, but ill
ness compelled him to reti re from all active work, 'and his 
position was assumed later by E. B. Ell_icott, city electrician of 
Chicago, who has been in acti ve charge since last December. 

T he Department of Exhibits is under the direction of F. J. V . 
Skiff. The exhibits in the Machinery Building and in the 
boiler house come under Thomas M. Moore, chief of machinery. 
T he electrical exhibits in Electricity Building and the electric 
rai lway apparatus, such as motors and controllers that may be 
exhibited in Transportation Building, are in charge of Profes
sor W. E. Goldsborough. The Transportation exhibits, with 
the exceptions noted, are under Willard Smith . . , 

EXECUTIVE COMMITTEE MEETING OF THE ACCOUNTANTS 
ASSOCIATION 

The executive committee of the Street Railway Accountants' 
Association of America met at the offices of Auditor F. E. 
Smith, of the Chicago Union Traction Company, on April 30, 
and made plans for the convention in St. Louis next October. 
Those present were: President F. E. Smith, of Chicago; Sec
retary W . B. Brockway, of Yonkers, N. Y.; C. 0. Simpson, of 
Birmingham, Ala.; J. J. Magilton, of Schenectady, N. Y.; H.J. 
Davies, of Cleveland; S. C. Rogers, of Youngstown, Ohio, and 
H. M. Pease, of Buffalo. 

Thirteen new members were voted into the association, viz., 
Youngstown & Southern Railway Company; Cleveland, 
Painesvi lle & Eastern Railroad Company ; Cincinnati, Law
renceburg & Aurora ,Electric Street Railway Company; North
ern Texas Traction Company ; Cleveland, Painesville & Ashta
bula Railway Company; Pennsylvania & Mahoning Valley Rail
way Company ; Lima E lectric Railway & Light Company; 
Indiana Northern Traction Company; Knoxville Traction 
Company; Niagara, St. Catherin es & Toronto Railway Com
pany; New J ersey & Hudson River Railway & Ferry Company; 
Boise Traction Company ; Norfolk Railway & Light Company. 

T he accountants' conventi on will be held Thursday, Friday 
and Saturday, the last three days of street railway convention 
week at St. Louis, Oct. 13, 14 and 15, following the American 
Street Railway Association convention. One session will be -
held each day. T he fir st day's session will be held at the 
Inside Inn. T hose of the following two days probably at 
Festival Hall. 

O n the first clay, a report, prepared by a joint committee 
of the accountants' and master mechanics, will be taken up. 
T his report will be on shop records and accounts. H. M. Pease, 
of Buffalo, and Vv. G. McDole, of Cleveland, will represent 
the accountants in preparing this report , while the master 
mechanics wi ll be r epresented by H. H. Adams, of Baltimore, 
and H. E. Fa rrington. of Chelsea, Mass. It was decided to 
make a question box a feature of this convention, and the 
~ecretary will invite members to file questions they may wish 
answered with him before July I. The identity of the ques
tioners will be kept confidential. The questions will be sent to 
members for reply, and the answers presented in pamphlet form 
and discussed at convention. 

The report of the committee on collection of blanks by Elmer 
M. \i\Thite, of Hartford, will be a feature of the meeting. 

The matter of a headquarters hotel was left to a committee, 
consisti ng of P resident F. E. Smith and F. R. Henry, of St. 
Louis. 

The inauguration of a question box this year adds still more 
to the practical value of membership in the association. Secre
tary Brockway has recently sent out a very neat little book, 
calling attention to the advantages of membership in the asso
ciation, and it has been instrumental in adding a number of 
names to the membership. 

---•,♦-----
The long standing action of the city of Montreal against 

the Montreal Street Railway Company, involving percentages 
on the company's ea rnings, has been decided by the Supreme 
Court in favor of the city. The immediate amount covered by 
the decision is only about $15,000, but the judgment will affect 
the earnings during the twenty years of the unexpired fran
chi se. By the agreement under which it secured a franchise in 
1892, the company contracted to pay the city a percentage of 
the net earnings of its system, at the rate of 4 per cent for the 
first million dollars, and increasing to 15 per cent on all profits 
over $3,000,000. In 1893, however, the company refused to 
recognize · this agreement as including lines outside the city 
limits, and withheld the percentages thereon from that date 
forward. The suit by the city followed this action. 
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A NEW ELECTRIC RAILWAY IN ALEXANDRIA, EGYPT 

A pproval of the electrical method of railway operation in th e 
Far East is again made evident by the recent electrification of 
the Alexandria & Ramleh Railway, an old steam-operated road 
running out of A lexandria, Egypt, and 
in connection with this the installation 
of electric traction upon the lines of 
the Alexandria T ramway Company. 
A n equipment which is strictly mod
ern in every particular has been in
stalled upon the combined system, par
taking of the salient features of the 
most recent electric railway prac tice; 
notable among many interesting fea 
tures may be mentioned a high-voltage 
alternating-current transmission sys
tem with rotary converter sub-stations 
and the use of compound condensing 
engines of a highly effici ent pa ttern in 
the power plant. 

leading from the sea inland. T he plan t is situated some dis
tance from the points of power consumption, which made neces
sary a high-voltage transmission system ; thi s is provided for 
by a high-tension th ree-phase alternating-current di stribu tion 
system, from whi ch rotary converters a rc operated a t sub-

The Alexandria & Ramleh Railway 
is one of the oldest roads in Egypt, 
some of the original equipment of 
locomotives and cars, whi ch were built 
in 1866, being still in service on other 
lines ; it also has the di stinction of VIEW OF THE ALEXA N DRIA T E R l\IINAL O F T H E LI NE 

MAP OF THE ALEXANDRIA & RAM L ER RAI L W AY 

being the second railway in E gypt to be changed over to electric 
traction. It has long been one of the important roads of thi s 
country, operating mainly for passenger traffic between Alex
andria and the points of Ramleh and Boukir on the coast of the 
Mediterranean Sea. The change to electric t rac tion was begun 
by the company in March, 1903, and was completed in Decem
ber last. The results of the electrification of this road have 
already proven more than sati sfactory, the earn ings of the 
system having increased by 33 per cent in the fir st month, and 
the outlook is very favorabl e for a heavy and profi table t raffi c. 

The route of the system is shown in the accompanyi ng detail 
map of the city of A lex and-ri a and its environs. T he main line 
from Alexandria to Ramleh is a strai ght double-track line, 
while in Raml eh the line makes two loops th rough diffe rent 
portions of the city. The main line from A lexandria to Ramleh 
is double track with center-pole overhead-line construction. 
E ighty-six-pound rail s a re used in the t rack onstruction, being 
la id to standard gage (4 ft. 8¼ ins. ) , with t ies spaced 36 in s. 
apart. This provides an unusually heavy track system for 
electric railway work. T he ra il-joints are bond'ed for the re
turn circuit with the Crown bonds, and every third pair of rails 
a re interconnected by cross bonding. 

T HE P OWER P LANT 

As may be seen from the view of the power plant ,t 1s con
veniently located for access to an abundant supply of water fo r 
condensing purposes, being located at Karmous upon a can~! 

I 
'100,0001 

stat ions to deli ver the direct-current 
supply to the trolley wires. 

T he steam generat ing equipment of 
the plant consists of ten boiler s of the 
elephant type, a r ranged as illust rated 
in the accompanying illustration of 
the boi ler room. T hey arc clcs ignecl 
to operate at a steam pressure of r3j 
lbs. per square inch. They are hand
fi red, using bituminous coal, and are 
equipped with Green economizers for 
the heating of feed water. , The boiler 
feed and other pumps used in the 
plaryt are \ Vorthington pumps. 

T he engme equipment consists of 

VIEW O F TIIE POW E R PLANT AT KARMOUS 
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T wo hori zontal tandem-compound condensing engines, each 
of which operat ing at 107 r. p. m., wi th a steam pressure of 135 
lbs., develops 800 hp. T hese engines we re designed particula rly 
for use with a lternat ing-current generators, be ing guara nteed 
not to vary in angul ar veloc ity more than one-fourth of I per 
cent per revolut ion under constant load; the gove rnor is of the 

,\ NCIE NT METH OD OF T RANS P(J l{T \TIO N I N E GYPT. 
"LAD IES ON LY " 

J 'ur ter high-speed type, and is a rranged so that th e speed of 
the eng ine may be changed by sliding a weight upon th e gov
ernor lever. T he engines were buil t by Franco T osi, Legano, 
Ita ly. 

The engin es each have cylinde rs of 600 111111 (23.6 in s.) and 
975 mm (38-4 ins.) in diameter, w ith common stroke of 1200 
mm ( 47 .3 ins.). T hey a re designed fo r operat ion with super-

.. -

I" 

_/s_ --f ,::::J:;; i 

j 

-t 

accessibl e fo r inspect ion or repairs from between the two cylin
ders. Effective lubrication is provided for journals, guides, 
etc., by means of a gravity system, with elevated oil tanks in the 
engine room fo r g ravity flow. 

T he condensers, which a re located beneath in the basement , 
are mechani cally operated from the main engines by means of 

\ "TEW OF THE HOTEL AND CASINO OF TH E COMPANY 
AT R ,\ MLEH 

beam s and conn ecting rods to the main crank pins. T he a ir 
pumps a re arranged ver tically in a single body fo r each engine, 
and are of the duplex single-ac ting type. S uction valves are 
omitted, whereby the res istance to the entering water is reduced 
and the pumps tend toward noise less operation. 

Each engine is direct-connected to a 600-kw Brown, Boveri 
& Company three-phase altern ating-current generator, operat-

J. 

\"I I~\\ UF TIIE i\IAIN LI KE AN D TYPE O F DOUBLE-DECK CARS U SED, SH OWI N G 

FIRST-CLASS MOTOR CA R AN D SECO ND- CL A SS TR.\ILE R 

\' l EW OF LI NE CONST R UCTI ON, SH O WI N (; 
AL SO H I GH - TENSION T RANSMISSI O N 
LINE 

heated steam, and have special feat ures of jacketing ; all th e 
cylinders and heads a re jacketed, through which jackets the 
steam enterin g the low-pressure cylinder is ca.rr ied. Each 
cylinder has fo ur separate valves of the poppet type for the 
steam distribution ; the high-pressure inlet valves are two
seated, and all of the others four-seated, to shorten the travel 
and permit <] uick clnsnre without throttlin g the steam. A fea
ture of these engi1~es is th at the low-pressure pi ston is easily 

ing at slow speed fo r 25 cycl es. They a re of the high-tension 
revolving fi eld type, deli vering current at 6500 volts. The gen
erator circuits, as well as the feeder and exciter circuits, are 
controll ed from a convenient black marble switchboard, which 
is equipped with Weston measuring instruments and Brown, 
Boveri oil switches. 

SUD-STATIONS 

T here a re two sub-station equipments for supplying direct 
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current to the t ro lley wires at the line voltage 
uf 500 volts, the mai n stat ion being located 
at Bulkeley and the other in the main po wer 
power station a t Ka rmous, as aux ilia ry to the 
main generators. T he Bulkeley sub-stat ion is 
located at the center of Ramleh, about 8 mil es 
from the power plant, and conta ins three 
rota ry converters, each of 300-kw capacity, 
and the necessa ry nine stat ic transfo rmers of 
I 25-kw capacity, all of whi ch were fu rni shed 
by Brown, Bove ri & Company. T he sub-sta tion 
equipment in the power pl ant at Karmous con
sists of one 600-kw rota ry converter , which is 
so connected up that if an accident should 
occur to both o f th e main power ge neratin g 
units can be operated from the direc t-current 
side with current from the direct-cur rent gen
erators of the A lexandri a T ramway Company, 
loca ted nearby, and thu s deliver altern at ing 
current to the Bulkeley sub-s tation- thi s is a 
very conveni ent and desirab le arrangement of 
appara tu s under the existing circu!llstances. (;ENERAL V TE \V OF E N GI N E ROC> l\I O F TH E KARl\ I OUS P U\VER PLA NT 

T HE SUB-STATION AT BULKELEY 

The Dulkelcy sub-stat ion has a neat, white marble switch
l1oan1, furni shed with a compl ete equipment of \ Veston measur
ing in struments ; Brown, Boveri & Company oil switches and 
T homson-H ouston circui t breakers a re used upon the boa rd. 

UVE R HEAD CONST R U CTION 

Current is led out from the power plant to the sub-s tat ion 
by two three-core cables with conductors each 50 mm ( 1.97 
ins.) in di ameter. T hese cables a re of th e paper-in sul ated type, 
designed fo r high voltage, and we re 
suppli ed by th e B riti sh Insula ted 
Cable Company. T hey are metalli c 
sheath ed and are laid und erground , 
on the slot system, at a depth of 70 
cm (2.76 ins.) below the surface, as 
far toward Ramleh as the Spor ting 
Club, where connection is made 
with an ae rial line. From th is point 
the hi gh-tension feeders a re ca rri ed 
to the Bulkeley sub-stat ion upon the 
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center poles of the sys tem which a re SECT! <> N O F RA J L USE D 

use(l to ca r ry the troll ey !>rackets; 
they are mounted upon porcelain insulators, upon cross-a rms 
and pole tops, as shown in the view of the li ne and clouble
cl eck cars. A notable feature of this high-tension li ne is the 

provision of automatic grounding fork s, un
der each line wire upon both sides of each 
insulator; in thi s way if a hi gh-voltage wire 
breaks it drops into the fo rk , and is imme
diately grounded and rendered harml ess. 

T he important features of the t rolley-li ne 
overhead construction may be seen from the 
accompanyi ng line views. The center poles 
a re of steel, supplied with parti cul a rl y heavy 
IJracket const ru ct ion; the method of erecting 
is well shown in one of th e detail photographs. 
T he size of tro lley wi re used is No. ooo, and 
the feed wires a re ~ o. 0000; all the tro ll ey 
and feed wi re ,vas supplied hy Roeblin g"s Sons 
Company. T he line materi al throughout, in
clud ing line insulators. trolley frogs, breakers, 
etc., was supplied by the Ohio Brass Com
pany, of Mansfi eld, Ohi o. 

CAR EQUIPME N T 

T he ca r equipment co nsists of fi fty fir st
class and fifty seconcl -clas,, cars, all of whi ch 

TH E BO I L ER ROOM OF THE K AR l\ lOUS PO W ER l 'L \ NT 

a re of the doulile-dcck t~·pe, cor respondin g with modern 
E uropean practice. T his is of parti cula r intere!-,t ;1t present 
to American stree t rai lway interest s in view of the pr e,-enl 
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THE 600-KW GENE RATING UNITS AT THE K ARM OUS P OW E R PLA NT 

agita tion that is being ra iseu with refe rence to the use of 
double-deck cars. 

The fir st-class cars a re beautifu lly upholstered in royal blue 
and ra ttan cushions; they are fi ni shed w ith roller blinds and 
veneer roofin g of Canadi an maple, a ll highly poli shed. T he 
second-class cars d iffe r from the fi r st-class ones only in the 

THE SUB-STATION EQUIPME NT IN THE i IAIN P O WER PLAKT 

matter of fi nish, being furnished with 'plain seats instead of up
holstered. T he length of body of the cars is 18 ft. inside of 
posts, whi le the length of platform is 4¼ ft. The seating capa
city of each car is twenty-four inside and thirty-four upon the 
second deck, making a total of fif ty-eight. The cars were built 

S WITCHBOARD AND ROTARY CONVERTERS AT THE BULKELEY 
SUB-STATION 

by the British E lectric Car Company, of Manchester, and arc 
equipped with McGuire t rucks. 

T he fir st-class cars only are equipped with motors, the sec
ond-cl ass car s being used as tra ilers, as shown in the view of 
the line and cars. The electrical equipment of each first-class 
car consists of two 35-hp motors, which is designed to give 
them a speed capacity of 30 m. p. h. T hese motors are the 

LINE CONSTR UCTIO N D U RING STEAM TRAIN SERVI CE UNDER 
CL OSE H EAD\VA Y 

stand ard 3A-4 motors, built by D ick, Kerr & Company, Preston, 
England, and are of the usual heavy tramway pattern, with 
four-pole fields and slot-wound armatures, having four turns 
per coil and fo r ty-one coils per armature. These motors are 
capable of developing 35 hp under a one hour's rating. They 
are mounted in the usual manner and drive through single re-



MAY 7, 1904.] ST~EE:T RAILWAY JOURNAL. 

duction gearing. A genera l repair shop and car house is pro
vided for at Karmous, adjacent to the power plant, where a ll 
heavy repairing, such as wheel work and renewals and genera l 
overhauling of cars, including painti ng and fini shing, will be 
done. This insta llation includes a foundry, a machine shop, a 
carpenter and pattern shop, and a paint shop, and is very fu lly 
equipped for prompt and effic ient work. 

The main car storage house is located at Mustafa, near the 
Bulkeley sub-station, and has a capacity for storing seven ty 
cars. This building is constructed of cut stone, with spacious 
and conveni ently arranged interior and a substantial steel roof 
construction. It contains six tracks, each of which is built 
with a pit, and is equipped with Taylor pit jacks for the removal 
of motors. 

This paper is greatly indebted for th is in fo rmation to N elson 
Graburn, general manager of the road, through whose energetic 
efforts the entire insta llation was completed in nine months. 
The success of th e new work was largely contributed to by the 
able and thorough co-operati on of the chairman of the Alexan
dria & Ramleh Railway, H . E. Boghos Pacha N ubar, and of t he 
chairman of the A lex andria T ram Company, J. Lumbroso. 

•• 
THE NEW MT. VESUVIUS ELECTRIC RAILWAY 

y 

T he problem of building a ra il way up Mt. Vesuvius is one , 
that has had a peculiar fa scinat ion for the engineer . Its solu
t ion involves certa in conditions that are not likely to occur 
again in E urope, for while that continent possesses several 
other active volcanoes, none of them is of such commanding 
importance and interest as Mt. Vesuvius. Its situation in one 
of Italy's most fruitful di stri cts, and its nearness to a great city 
which for 3000 years it has never ceased to threaten witi1 de
struction, have helped to make Vesuvius a subject of perennial 
interest to the scientist and nature-lover a like. 

The original Vesuvius line is a cable railway, which was 
built in 1880 by a Roman banking house, but which for some 
t ime has been owned by T homas Cook & Sons, the we-JI-known 

cra ter, and about 360 ft. ( no m) below the present crater. 
The grades on this li ne, which is practi cally a cable incline 
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P ROFILE OF THE VESU VI US RAILWAY 

reached by any cable ra ilway in Switzerland. T he construction 
difficultie s on this line were due principally to the lack of good 

supporting soil, as the lava banks were seldom 
packed solid. It is worthy of note that while 
the line was under construction red-hot lava 
sometimes flowed down the mountain within 
500 ft ( I 50 m) of the workmen. 

Owing 'to the heavy touri st traffic it was 
long recognized by M essrs. Cook that some 
better means for reaching the base of the 
cable railway from Naples should be provided 
than the long and expensive carriage trip 
which, from the time the cable road was 
sta rted unti l recently, was the only method 
available. \Vith thi s end in view they consid
ered a number of plans for the constructi on 
of an electric railway, and fin a lly adopted the 
suggestions of E. Strub, the well-known engi
neer of Zurich, S witzerland. Mr. Strub's 
plans embraced the employment of ordinary 
and rack sections, to be operated by electricity. 
a t an app roximate cost, including right of way 
and power stati on , of $237,500 ( r ,250,000 
F r.) . 

VI EW ALO N G E LECTRIC R AILWAY , SHOWING R ET AI NING WALL 

T he length of the completed line from 
Resina to the base of the cable rai lway is 4.5 
miles (7.5 km) , a11d the di stance can be cov
ered in 48 minutes, including stops at the 
intermediate stations. It will be seen, there

tourist agents. T he line begins at the base of the lava cone, 
about 2450 ft . (749 m) above the sea, runs in an a lmost 
straight line up the steep, smooth sides of the cone and ends a t 
a height of 3700 ft . (n82 m) , in the vicinity of the old 

fore, that cars can be started from each end of the line at 
intervals of 35 minutes, whi ch give twenty trains in each 
direc tion every 1 2 hours. Counti ng thirty passengers per 
car the da ily capacity of the line. would be 600 persons. 



STREET RAILWAY JOURNAL. [VoL. XXIII. No. 19. 

OBSERVATORY ON MOUNT VESUVIUS RESERVOIRS FOR RAIN WATER 

APPROACH TO THE LOWER STATION OF THE CABLE RAILWAY 
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However, as in th e past the cable rai lway has neve r been 
obliged to carry more than 300 people da ily, the capacity 
of the new line should be ample for a long time to come. In 
this connection it should be noted that th e top 
of Mt. Vesuvius is too small in area to permi t 
the accommodation of a large num ber of peo-
ple at one time, and, besides, the fare from 
Naples to V esuvius and return is so h igh ($4 ), 
the line is not li kely to be overcrowded. Of 
course, this hi gh fa re is due to the fact that 
the rai lway may be utterly des troyed at any 
t ime. If necessary, the capacity of the line 
could easily be doubled without using much 
more powe r by bu ild in g turnout s and a r rang
ing the schedule so that when a t rain is goin g 
up the moun ta in another is traveling down 
toward the valley over the rack road. 

ROUTE 

A s shown in the accompanying profi le of 
the complete line, the g rades between Resina 
and San Vito do not ex ceed 8 per cent. A bout 
the same grades are fo und between th e Gov 
ernment O bservatory and the cable rai lway. 
It was determined, therefo re, to operate both 
of these di visions by th e usual methods. For 
the section between the power stat ion ancl the 
observatory a rack road was chosen, as that 
division includes grades as hi gh as 25 per cent. 
On thi s division the motor car of the elec tri c 
railway is hauled byan electrically-driven rack 
locomot ive. T he V esuvius Rai lway, as now completed, has a 
gage of 39.37 ins. ( 1 m ), and is div ided into three sect ions, 
having a total length of 4.5 miles ( 7.5 km). T he first section 

about I mile ( 1650 m ), and its h ighest poi nt near ly 1950 f t. 
( 594 111 ) above the sea. T he third section is an ordi nary elec
tri c railway, similar to the fir st , and is 1.62 miles (2700 111 ) 

SCENE ALONG TIT E ELECTRIC R AILW AY 

long. T he roadbed in general is built in accordance with the 
practi ce adopted on the later Swiss mountain ra ilways, with 
due consideration , however, to the fact that in autumn and 

winter there are very seve re 
rain storm s, whi ch make it 
necessa ry to make liberal a l
lowance fo r quick drainage. 
Careful surveys made it pos
sible to avoid a rtificial con
stru ction to a great extent. 
The supportin g wa lls a re 
const ructed of lava stones 
and a mortar made of lime 
and puzolla earth , a combi 
nati on which, in tim e, be
comes as hard as stone and 
possesses ce rtain hydrauli c 
properties-in fact, the same 
materia l has been used in 
building a large dry-dock in 
the harbor -of Naples. 

\ ' 11~\ \ i\ LCJ N( ; T H E IL \CK l{.\IL 1>1\' JS l U N 

The P ugliano station at 
the beginning of the line has 
not yet been defi nitely com
pletecl, owing to the fact that 
some arran gement is. to be 
made fo r conn ecti on with 
the proposed Naples-Resina 
line. A connection is also 
proposed with the Circum 
vesuviana line, which is now 
under construction. Frorn 
P ugliano th e line traverses a 
ve ry fertile agricultural dis
trict, and just before reach

ts an electr ic ra ilway star ting at P ugli ano (the upper part of 
Resina), and extending 1.9 mi les (3.15 km) to the power 
house and car house. T he minimum curve radius is 164 ft. 
(50 111 ). The second section , as stated, is a rack road, and 
run s from th e powe r house to the observatory. 1 ts length is 

ing the rack road passes through a number of petrified 
lava streams. T he fir st stat ion, San V ito, is in th e middle 
of the garden di strict , about .87 mile ( 1.45 km ) from the 
beginning of the line. From thi s point the railway runs for 
r.02 miles ( 1.7 km) in an almost straight line to th e rack road. 
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The lower portion of the latter road passes through inhabited 
territory, but soon enters a large fo rest, from which it does not 
emerge until it reaches the observatory. This section is cut 

BUILDING THE RACK RAIL DIVISION 

through by a large number of so
called "burroni," which are simply 
deep narrow cuts made through the 
light puzolla earth by torrents during 
the rainy season. Many of these cuts 
are 30 ft. to 60 ft. in depth. During 
the dry season they serve for paths, as 
the shelter they afford is very con
venient. \ /\There the railway is obliged 
to cross these "burroni" vegetation 
has been planted to strengthen the 
sides against future im!ndations. The 
observatory railway station lies very 
near the large hotel which has been 
bttilt at this point by Messrs. Cook. 
There is also close to the station a 
little chapel and park. From this 
station the line is again of the ordi
nary electric railway construction, 
and traverses a distance of approxi
mately 1.62 miles (2695 m) before 
reaching the lower station of the old 
cable railway. 

TRACK CONSTRUCTION 

anchored by means of iron tie-plates. On straight track of 
the electric railway divisions the joints are furnished with the 
usual base plates as well as angle-plates. Oak ties are used 
throughout rather than metal ones, as they can be replaced 
more quickly in case of lava overflows and because the Strub 
rack system operates equally well with metal or wooden ties. 
These ties are 6 ft. long, 6.3 ins. to 7 ins. wide, and 4.73 ins. to 

CROSS-SECTION AND SIDE ELEVATION OF RACK 

5.52 ins. high. P lastic bonds are used for bonding in the rail 
:eturn except at special work, where wire bonds are used. 

ROLLING STOCK 

The same cars are used on both the electric and rack divi
sions, but on the r ack division, as stated, the cars are hauled 
by a special rack locomotive. To make possible a 35-minute 
headway turnouts have been built at each end of the rack 
division. Only three motor cars and one rack locomotive are 
required to carry out this schedule. The present equipment 
consists of three motor cars and two locomotives. The cars 
have single trucks, of 6.2 ft. (2.1 m) wheel base, and weigh 
16,800 lbs. (8400 kg) each, without motors. The motors are of 
the direct-current series type, and are built somewhat larger 
than would otherwise be required, on account of heavy grades 
and warm climate. All cars a re built in three sections, each 
of which has a separate side door. The seating capacity is 
eight passengers per section, with additional room for six pas
sengers on the platform. The sides of the car are cut off half
way to the roof, but in stormy weather the openings may be 

The track construction of the elec
tric line consists of rails, 3.94 in. ( IO 

cm ) high, weighing about 40 lbs. per 
yard ( 20 kg per meter). The 

ELECTRICALLY DRIVEN RACK LOCOMOTIVE 

rack rails are laid in II-ft. 3-in. (3.5 m) sections, while 
the outside rails are 33 ft. 9 ins. ( 10.5 m) long. The rails 
on the rack road and the curves on the other divisions are 

closed by waterproof curtains. To provide for baggage, one 
of the three divisions is furnished with seats which may be 
turned up when necessary. The side walls of this compart-
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ment are removable. The cars are equipped with bow trolleys. 
Owing to the severe grades each car is furn ished with two 

independen t sets of braki ng apparatus. T he fi rst consists of a 
powerful spindle brake, furni shed with eight brake-shoes, 
which can be operated from either platform. T he second con
sists of an electri c short-circuiting brake combin ed with an 
electromagnet ic track brake. To over come sli ppery ra ils two 
sanders are supplied at each end of the car. \ Vhen the motor 
cars are used on the rack divi sion th ey are pushed by the elec t r ic 
locomotive so that no brakes a re r equired ; the r ack locomotive 
is equipped with four independent brakes, eac h of which is 
capable of controll ing both locomoti ve and car. 

T he rack locomoti ve we ighs about 20,800 lbs. ( 10,--1-00 kg ) , 
and is capable of run ning a t about 5 m. p. h . when propell ing a 
load of 2 2,000 lbs. ( I 1,000 kg) on a 25 per cent grade. It is 
equipped with two 80-hp shun t-wound motor s, \Y hich run at 
650 r. p. 111. to 700 r. p. 111 . , a nd operate the rack-dr iving wheels 
through gear ing. T he rac k v\'heels a re made of crucible steel 
and weigh about 160 lbs. (80 kg) each. As the motors are 
shunt wound, current is r eturn ed to the line when the locomo
tive is runnin g clown grade. 

CA BLE RAI LWAY 

T he old cabl e ra ilway \\' h ich will he kept in opera ti on, but 
reconstructed as described below, is a monora il road, wi th the 
supporting wheels in the center of t he ca r. The supporting 
st ringers, whi ch a re t wo in number, one fo r eac h t rack , rest 
on cross t ies plac ed about 5 ft. ( 1 .5 m ) apart. T hese ti es a re 
stiffened by di agonal braces , and the entire construction is 
suppor ted at in ter vals of 200 ft. to --1-00 ft. by masonry pi llar s. 
T he top of each st r inger carries a T- rail fo r the center wheels 
of the cable car. Each car is operated by hvo endless cables, 
one being placed on each s ide of the car. To each cable is 
at tac hed a fo rked gripping devi ce, held in posit ion by springs. 
and connected with an automatic brake, whi ch consists of two 
cogged eccentrics embracing the wooden stringer , and designed 
to hold the car in posit ion in case the cable breaks or loses its 
tension . T he cables a re operated th rough gearing by a --1-0-hp 
steam engine, w hich is located at the lower end of the line, 

ll UI L D l N G THE SUPl'<>RTI NG W A LL BENEATH T HE T ER l{AL'E 
OF THE OBSERVAT O R Y 

to m1111mize the danger from erupti ons. T he trip on th is line 
takes abou t 8 minutes. T h is line h a;; been in use since 1879, 
and during that time the roadbed has gradually sunk, so that 
whenever there is a severe wind storm loose ashes acc umulate 
to such an extent th at it often takes 100 men or more several 
clays to remove the debris, and thereby all ow the se rvice to be 
resumed. This has caused the maintenance charges to be very 
high , and plans have been made for the bui ldi ng of another 

cable line. T he new cable line is to be buil t about 10 ft. (3 m) 
above th e grade of the present li ne. It wi ll be of meter gage, 
and th e r a ils will have conical heads to allow the use of special 
emergency brakes. The roadbed wi ll be of dried mortar con
struction and the t iles laid in cement. Massive mor tar pillars, 

(;f{UL1 P OF U FFI CL\ LS Ac\'D EN c; LNEE l{ S ON AN I NSPElTlU '.': 
TUlTR 

several meters wide, w ill be erected at in te rvals of about 65 
ft. ( 20 111 ) . The new ca rs wi ll sea t twenty passengers, twice as 
many as the old ones. T he cable will be driven by a 550-volt. 
600-r . p. m. direc t-current motor , whi ch wi ll be completely 
inclosed to protec t it from inj urious gases and lava dust. 

POWER GENER.\TI U N AND TRAN Si\IlSSION. 

T he power stat ion is fu rnished with two 67.5-kw, 550-volt 
direc t-current generators, running at 700 r. p. m., and operated 

, ,, 
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l 'ASSENl;ER CA R ON OLD C.A ll LE lC\ lL\\I AY 

by belting from the fly-wheel of two 100-hp, 160-r. p. m. gas 
engi nes, using Dowson producer gas. T he genera tors may be 
c() nnected in parallel to a T udor storage battery having 300 
elements and a capaci ty of 256 amp-hours. T hese generators 
are wired acco rding to the C. E. L. Drown system. whi ch 
enahles them to delive r current to th e storage battery without 
the use of a hooster. The full -load effi ciency of .each generator 
is 92 per cent and the ha lf-load effi ciency 89 per cent. There 
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are two gas producers, and as each is of 200-hp capacity only 
one is used at a time. There are also two boilers for the se 
producers, one of which may also be held in reserve. T he gas 
engines are started by compressed a ir, but can also be started 
by supplying the generators with battery current and momen
ta rily operating the latte r as motors. 

T he switchboard is furni shed with n ve panels, one spare 
panel for a future generator and one battery panel. T he switch
board is so arranged that one generator can be used to give 
current to the line while the other is feeding the storage bat
tery. The feeder panel is connected to three outgoing circuits. 

The power transmission line is divided into two sections by 
a section insulator, these divisions being respectively that from 
the power station to Pugliano, and from the power station to 
the cable ra ilway. T he third circuit leaving the switchboard 
was intended originally to be a feede r fo r the power house
cable rai lway division or to furni sh current fo r the electric 
motor which is to operate the new cable railway. It has been 
fo und, however, that thi s feeder is unnecessary at present. 

A circuit breaker has been placed at the upper end of the 
rack ra ilway near the obser vatory, dividing the power house 
cable rai lway section into two parts. In case of an erupt ion it 
wi ll be possible, therefore, to cut off all current from the 
electric rai lway d ivis ion between the observatory and the cable 
ra ilway. T he power circuits are protected by W urts lightni ng 
arresters, whi ch a re mounted on poles along the line at inter
vals of about .6 mile ( 1 km ). T he lightning arresters are 
grounded th rough the rails. 

In addition to the power wires there are two telephone wires 
and one telegraph wire, used for despatching and other pur
poses. T hese wires are mounted on porcelain insulators but 
the power wires have insulators of hard rubber. 

A ll of the electrical appara tus throughout the system was 
furnished by Brown, Boveri & Company, of Baden. 

DEPRECIATION FUNDS IN EUROPE 

One of the subjects to be discussed at the biennial meeting 
of the Internat ional Street Railway A ssociation at Vienna, 
on September II to 15, is that of depreciation funds. In 
accordance with the practice of the Association, the different 
member companies of the organi zation have fi led with the sec
retary of the Association a sta tement of their practice on the 
different topics to be discussed, and a digest of that relating 
to the subject of depreciation and sinking fund s fo llows: 

In Aachen the maintenance of a fund of this kind is required 
by law. This fund is credited with the sale of old apparatus, 
and annual payments are made to it as follows : 1_½ per cent 
of the cost price of the track construction ; l per cent of that 
of the overhead equipment ; 4 per cent. of that of the power 
sta tions; 2_½ per cent of the cost of the motor cars and 1 ¼ 
per cent of that of t he other cars. 

In Berlin the by-laws of the Grosse Berliner S trassenbahn 
require a payment to a fund of proportionate cost of the re
placement of the material, depending on the wear. T his 
amounted during 1902 to 2,850,430 marks or 4.23 pfs. pe r car 
km. ( r.7 cents per car mile) . The company does not own its 
power stations, but hires power. 

T he Berlin-Hohenschonhausen Strassenbahn charges off 1_½ 
per cent. of the cost of the equipment, which amounted dur ing 
last year to an average of 5.6 pfs. per car-kilometer ( 2.24 cents 
per car mi le). 

In Brussels the life of the track is estimated at twenty-five 
years, that of conduit lines at .fifteen years and splice-bars a t 
twelve years. T he li fe of the cars is figured at twenty-five 
years and the power sta tion fo r the same length of time. T he 
overhead construction is fi gured at 25 years except trolley wire 
which is put at ten years. T he company therefore charges off 
a proportion of its receipts to a sinking fund; this is inde-

pendent of the maintenance which is paid out of operating 
expenses. 

T he municipal tramways of Cologne have not yet been in 
operation long enough to determine the amount to be charged 
off. The management at present is charging off 8 per cent of 
the cost of the rolling stock and 1 per cent of the cost of the 
buildings, and is investigating the subject of track wear. 

The Crefelder Strassenbahn has a fran chise which requires 
the payment of 6 per cent of its gross receipts to a fund of this 
kind. 

The Czernowitz Railway charges 1_½ per cent of the track 
construction, 3 per cent of the rolling stock, ¼ per cent of the 
buildings, 2¼ per cent of the power station equipment, which 
amounts to 2.1 heller per kilowatt-hour; 1_½ per cent of the 
feeder construction, and 2 per cent of the rest of the equipment. 

T he Dessauer S trassenbahn pays for power station deprecia
tion r.5 pfs. per kilowatt-hour, a total of 3¾ pfs. per car-kilo
meter ( r.5 cents per car mile ) . 

T he municipal road in Frankfort charges 5 per cent of the 
track, 5 per cent of the overhead equipment and 6 per cent of 
the mechani ca l and electri cal equipment, which amount to 3 
pfs. per car-kilometer ( r.2 cents per car mile ). The company 
hi res its power. 

In Geneva the creation of a depreciation fund is required by 
law, and the company pays annually rooo francs per kilometer 
( $320 per mile) of track. 

T he Glasgow municipal tramways charges off £450 per mile 
of single t rack per year, 7 1-3 per cent of the cost of the rolling 
stock ; 2_½ per cent of the buildings, 5 per cent of the power 
sta tion equipment, 3 per cent of the underground cables, 7¼ 
per cent of the bonds, 3 per cent of the poles and overhead 
construction, and 5 per cent of the section boxes, miscellaneous 
equipment 7¼ per cent. F or the year ending May 31, 1902, the 
total amount charged off was £127,555. 

T he Hamburg Street Railway Company charges off 1.4 pfs. 
per car-ki lometer ( 0.56 cents per car mile) per year, that at 
Hamm 3.5 pfs. per car-kilometer ( r.4 cents per car mile), and 
the Konigsberg municipal road charges off 1_½ per cent of the 
capital. 

T he Leipziger S trassenbahn charges off 2 per cent of the 
track, 4 per cent of the overhead equipment, 8 per cent of the 
rolling stock, 1 .½ per cent of the buildings, and 8 per cent of the 
power station equipment. T his amounted during the last year 
to 4.68 pfs. per car-kilometer ( r.87 cents per car mile). 

On the Leipziger E lektrische Strassenbahn the amount 
charged off was 3 pfs. per car-kilometer ( r.2 cents per car 
mi le). · 

T he Linz-Urfahr T ramway Company charges off 5 per cent, 
and th e Lyons Tramway Company 0.0386 francs per car-kilo
meter ( r.24 cents per car mile). 

In Mannheim the practice is to charge off for the track con
struction 5 per cent, motor cars 7 per cent, trail cars 5 per cent, 
bui ldings l per cent, feeders l per cent, pole line 3_½ per cent, 
rest of the overhead equipment 8 per cent, amounting in all to 
5.4 pf. per car-kilometer (2.16 cents per car mile). 

In Munich 6 per cent of the receipts is charged off, and in 
Nordhausen 4 pfs. per car-kilometer (r.6 cents per car mile). 

I n Remscheid the proportion is track construction 2 per cent, 
rolling stock IO per cent, power station equipment 6 per cent, 
conductor lines 3 per cent, other electrical apparatus 8 per cent. 
In Solingen the city system charged off 4.9 pfs. ( r.96 cents), 
and the suburban system 4.3 pfs. per car-kilometer ( r.72 cents 
per car mile). 

In Wiirzburg the company provides for a charge of r.6 per 
cent of the capi tal invested, which amounted. during the last 
year to 2.5 pfs. per car-kilometer ( l cent per car mile). In 
Zurich the municipal system charges off 4.14 centimes per car
kilometer, or r.32 cents per car mile. 

r 
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EXTENSION OF THE SCHENECTADY RAILWAY SYSTEM J 

BY AL TON D. ADAMS 

Schenectady, N. Y., which is already connected with Albany 
and Troy, each about 15 miles distant, by fast electric lines, 
is soon to enjoy similar service to Ballston Spa. Connection 
with this last named place is now being completed by an 
extension of the tracks of the Schenectady Railway 
Company, which will unite the four cities. The exten-
sion from Schenectady to Ballston Spa is a double-track 
line, largely on private right of way, and 15.3 miles 
long. On thi s line the sharpest curve is 5 <legs., with a 
radius of 146.3 ft., and the steepest grade is 1¼ per cent. 
The private right of way on which the road is mostly 
located is 60 ft. wide. At the center of each track the 
gravel ballast has a maximum depth of 18 ins., and the 
estimated quantity is 5724 cu. yds. per mile. 

The 500,000 circ. mil copper feeder runs the entire length 
of the Ballston line and is connected to the trolley wires once 
every 700 ft. for a distance of 3800 ft. from the Dock Street 
Station. whi le passing through the city of Schenectady the 
feeder for the Ballston line is laid underground in Campti le · 
conduit. From the end of the underground cable a second 

The tracks are laid with T-rails weighing 85 lbs. per 
yard, and mounted on 6-in. x 8-in. x 8-ft. ties. Between 
the centers of the double tracks the distance is 13 ft. In 
entering the city of Schenectady the Ballston division 
crosses the Mohawk River over a new steel bridge 
1765.5 ft. long, built for the purpose. This bridge also 
crosses the Erie Canal, which runs close to the river at 
that point. This bridge is mounted on ten concrete 
piers. About a mile north of the bridge the electric line 
passes underneath the tracks of the Fitchburg Railroad 
through concrete masonry arches. BUILDING CONCRETE PIERS FOR STEEL BRIDGE NEAR SCHENECTADY 

The trolley and feed wire poles are spaced 100 ft. 
apart, and are set in concrete to a depth of 8.25 ft. Each pole 
1s octagonal in section, of yellow pine, conical at the top, 34 

~ Samto11aL. 

copper feeder of 500,000 cm runs out onto the railway line to a 
distance of 30,000 feet and is then connected to the feeder 
that runs the entire length of the line. 

At the Dock Street sub-station, which furnishe s current for 
the railway in Schenectady and parts of the Troy and Albany 
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MAP OF THE SCHENECTADY RAILWAY COM-
PANY'S SYSTEM 

ft. long, 14 ins. in diameter at the butt and 7,½ ins. in diameter 
below the cone at the top. A feature of the pole line is that iron 
steps are used, being 2 ft. apart, and the lowest step 7 ft. above 
the tops of rails. 

DETAILS OF POLE SETTING AND FITT IN (;g 

branches, as well as for the Ballston line, the capacity in 
rotary converters is 1800 kw, made up of two machines rated 
at 600 kw and two rated at 300 kw each. At the Ballston sub
station the capacity of the rotary converters to be installed at 
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present is 900 kw in three machines of 300 kw rating each. 
T he rotary converters at both of the sub-stations named are 40-
cycle machines and operate at 600 volts on the direct-current 
side. On the Ballston line the new cars will weigh 40 tons 
each when loaded and are to have a maximum speed of 50 miles 

CRUSSING STEAlll RAlLROAD BELOW GRAD E 

per hour. Each of these ca rs wi ll be equi pped with 125 hp 
motors, with type M control. 

Ar other modera te extension of about 5 miles wo uld carry 
the new Ballston line on up to Saratoga Springs, and this would 
a fford rapid electric transit between that city and Schenectady, 
A lbany and Troy. 

NEW SYSTEM OF CHECKING CAR SERVICE FOR DELAYS
BROOKLYN RAPID TRANSIT COMPANY 

The operating department of the Brooklyn Rapid T ransit 
Company has recently placed in commission a very complete 
and effectiv e sys tem of reporti ng ca r serv ice, with special 
reference to the tracing of irregul a r it ies of headway. T his 
sys tem is the outgrowth of a series of experiments that have 
for some time been under ,vay with the view of perfec ting the 
servi ce on all lines. In a recent issue of the STREET RAILWAY 

JO U RNAL reference was made to the first step in thi s direct ion , 
in the adoption of a novel method of systematica lly repo rting 
the service on the va rious lines by registering the times of pas
sage by certai n points of a ll cars of the sys tem ; thi s has been 
instrumenta l in leading up to the efficient sys tem whi ch is here 
described. The complete success of this sys tem, as well as its 
simplicity and cheapness of operation, makes it worthy of the 
consideration of all street railway managers. 

The method of registering the headways of the cars by re
cording the times of passage by certa in points of the system, 
was described in the article on page 17 5 of the Jan. 30 issue. 
This was arranged to be accomplished by specia l clock registers, 
whi ch were installed at two points of the sys tem past which 
the two greater portions of the traffic of the city are directed. 
Each clock operates by ro tating a large graduated circular 
record sheet of paper, upon which the records a re made by 
means of electromagnetically-operated perforating needles. 
This circula r sheet is divided off radia lly into 144 sectors, cor
responding to every 5 minutes for a period of 12 hours, and is 
divided concentrically into t,venty-four circles, to represent the 
various car lines; in operating, as a car on any particular line 
passes the clock station, a push button is touched to operate 
the perforating magnet, which makes the record by quickl:,· 

pricking the sheet in one of the concentric circles which corre
sponds to this particular car line. The distances between in
dentations thus indicates the time that has elapsed between pas
sages of cars. 

In this way it may be seen that each car line is carefully 
traced, the intervals between cars being denoted by the 
distance between perforations in the circle represent
ing the line; any irregularity of headway is at once 
shown graphically, and with very little trouble the 
amount of delay can be located. Two of these clocks 
a re maintained in the city at points covering the greater 
density of traffic, the complete time of a man being 
required to operate either register. In addition to the 
duti es of registering of the clock man he is thus enabled 
to make reports of the irregularity of headway upon 
each line separately, which he does whenever he no
tices an interval longer than usual between passages of 
cars on any particular line. If this interval is more 
than 5 minutes he is instructed to record the same ,upon 
the blank form, illustrated herewith as N o. 435. This 
report is sent to the superintendent of surface lines, 
who may then make inquiry as to the delay if other 
explanation has not been given for the same, as will 
hereafter be referred to. This sample report, No. 435, 
which is shown, was made out by the clock man at 
th e City Hall cloc·K station, and shows the irregulari-
ti es of headway on the Gates Avenue line for Saturady, _ 
April 16- a busy clay. 

S imilar records showing irregularity of service are also kept 
upon the lines whi ch do not pass the clock registers; these are 
easily taken ca re of by the starters, who, in such cases, have 
sufficient time to do so without serious addition to their other 
duties. The starter at each encl of every line, from his knowl
edge of the time- table of hi s line, keeps careful record of this 
kind upon the same blank form as shown under No. 435, so that 

I 
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the records turned in by the starters at both terminals, and in 
many cases those furnished by the clock registers are checked 
up against each other for accuracy. In this way, at the end _of 
each clay, duplicate, and sometimes triplicate, records from dif
ferent points, are turned into headquarters of the service upon 
a single line. Careful provision is made so that no line, 
whether running to ferry stations or across the Brooklyn 
Bridge, is without at least a double checking system of this 
nature. 

In this way it may be seen that the clock records serve as a 
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valuable check upon the important records of irregulariti es of 
headway which arc kept by the sta r ters at all termi nal points 
of lines. T he intrinsic value of the clock register is that of 
presenting a graphica l record of the headway of the variou s 
li nes past an important center of the system, from whi ch rec
ords the irregula riti es may be calculated ; on account of the 
large number of cars passing City Hall Square it would be 
otherwi se imposs ible to keep accura te records of the headway 
without employing a large fo rce of men. The clock register 
enables th is to be done w ith compara tive case by one man, 
which man can a lso make out from th is recording sys tem the 
required statement of ir regulariti es. 

I n addi tion to the above-mentioned reports whi ch a re kept 
by the sta rters, another blank fo rm is provided, upon whi ch 
they are requi red to make statements of the reasons of all 
delays and irregul a rities whi ch a re known, or can be ascer
tained, by them. This fo rm is shown as No. 434, one of which 
reports is made out to cove r the service of every line from that 
terminal and is turned into headquarters daily. On it is re
corded the reasons for each delay and ir regularity upon that 
line which can be accounted fo r at that termin al. 

\ i\Ti th these reports of irregular headways and additional re
ports givi ng explanati ons at hand, the superintendent is enabled 
to locate at a glance the location of t rouble if any, and can thus 
easily make inquiries to remedy the same, or if sat isfactory ex
planation is not given he will know exactly where to make 
inqui ry. For instance, if the more seri ous delays noti ced upon 
the Gates A venue line (see fo rm No. 435), are not satis
factor ily explained in the st arter's da ily reports , No. 434, in
quiry is made of the division superintendent in charge of that 

The B. H. R. R. Co. Starte rs' Daily Report 
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SUPT. OF SURFACE L I NEH : 
mo 

I g ive you Lelo w ir regu la r head ways on 
Gates Avenue line. d irectio u Par-k ~ow 

t aken at . New York Termina l 
0 11 ,, h ,we date. 

F ROM TO HDY. 

P . III . 

8:20 8:28 8 Ca r No. 3306 , run 27 , Motorman 1665. s ent 
to Fulton Ferry a cc ount being bl oc ke d by 

wagon at Ga t es and Nostrand . 

Day J . B. Coft'in Tn ur 12 :00 ;\I. to 12 :-00 ;\I 

Nig ht !II . 
Starlcrs. 

NOTE-Tlus re po r t is eitclu sivc ly fo r irregula r head way.<; and SJ. m e m ust lie fu lly cx pl.1.i Qed .1.n J not 
co ver more than O n t> lan e, 

FORM NO. 434 

line, ,vho can readily trace the trouble and make repor t of the 
same to headquar te rs, so tha t steps may be taken to remedy the 
difficulty. T he valuable fea tu re o f thi s por tion of the system 
is th e provision fo r reports to show reasons fo r delays, which 
supplement the records of cl elays-thi s is of great ass istance to 
the operating department and is of the g reates t importance in 
providin g fo r improvemen ts to the service. 

A noth er inte restin g report is now required by the operatin g 
department, whi ch is of st ill fu rther ass istance in obtai nin g in
fo rmat ion as to the condition of the service. T hi s is proviclc(l 
fo r upon th e blank shown herewi th as N o. 3 12 , th e records for 
whi ch a re kept by the in spec tors, being made out fo r a single 
line ancl turned in a fter every clay's wo rk. A glance at th is 
report will incli , ate its usefulness. T he r1uestions to he an
swered with reference to the mai ntena nce of th e headway, to 

the sufficiency of the se r vice at any hour, and to the general 
sanita ry condition of the cars are va luable, while even more 
so, perhaps, is the statement as to whether the cars are ru nning 
to proper termi nal s to accommoclate the publi c. 

A general month ly summin g up o f the condit ion of the ser
vice upon each line is to be had from the passenger record, 
which is made up in the fo rm shown upon the 1arge bl ank, No. 
313. T hi s record covers a month of operation, bei ng made out 
in full for the four most import '.ln t clays of th e week, namely, 
Sundays, Mondays, \Veclnescl ays and Sa turdays. These days 
represen t the most important periods of traffic during the 
average week, as th e records of the intervening clays show up 
much lighter and are thu s of less importance. As may be seen, 
a record is made of the condition of service for each half-hour 

N. S. :Wl 

,I Inspectors Daily Car Serv ice Report 

Toul' fl'o u1 o:00 P,N. 
IJ .\'I'/: 

to 6:00 A.M. 
Gates Avenu e 

April 16th , 1904 , 11,0 

LinP 

TA hPntlwoy 11PII 111:iinta irwd ·: Yes - outside of one gap ( see below) 

Are cars r unning- t ~ pro pc-1· 1em1iuals t o a .. co m modate the publiLd Yes . 

GPneral ron<lition of ean; Good 

l.s thPI'P i11s11 tfi d e11 1. o r 1ou 1111wl1. s,,n:ice at u 11 r lwu r-? 
0 • K. during my time • · · 

The serv i ce was 

))days, CanHe'? Gap of 1 0 mi nutes on up rai l at Nost r a nd f rom 
10 :21 t o 10: 31 P.M. account being b l ocked by car which would 
not take switch at.Fulton and Deka l b , 

Sig n _ J, H. Co rde s No. 114 
INtJl'J( ~.-Th i::.. r eport m usl ht! mad e . u p accuraldy and turncJ in after J ay!- wo1k, :ind 111 u-.l not c,,.\'(:I 

mo-re th:in o ne line. 

FO Rl\I NO. 312 

throughout th e enti re tv,;enty-fo ur hours of eac h of those clays 
fo r the entire month. Under th e hcarli ng, N umber of Ca rs, is 
r ccorcl ecl the enti re number of ca rs in opera tion upon the line 
during that half-hour ; opposite thi s under the heading. 
1\verage. is recorded the ave rage number of passengers upon a 
s ingle car as co un ted at one of the busies t poi nts o f the line by 
the concl uctor , fo r both the up and dO\vn trips. In th e actua l 
keepi ng of thi s record th e average numbers o f passenge rs for 
both clown and up trips a rc in serted in pai rs opposi te th e num
ber indica ting the ca rs in se rvice, in black ink fo r th e down 
(1-ip s and in red ink for the up trips (t he red ink 1111111liers ap
pea r in black in the accompanyi ng sample sheet. but may be 
disti nguished readily from being th e lower of the two average 
numbers ) . T he a verage num ber of passe ngers riding upon a 
sin gle ca r of the li ne <luri ng any half-hour is calculatccl from 
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the reports turned in from all the cars 
upon the line during that half-hour. 

The obtaining of these counted 
numbers of passengers in each car, 
from which to calculate the averages, 
presented at first a serious problem, 
but was solved in an interesting man
ner. At first slips were given the 
conductors in addition to their day 
cards upon which to record at some 
designated busy point of the line the 
actual number of passengers in the 
car at that time, the number of pas
sengers being obtained by counting 
and not by reference to the register, as 
it is desired to provide for the maxi
mum number of passengers riding on 
a car at the busiest point of the line, 
which cannot be obtained by reference 
to the register. The trouble encoun
tered was that the conductors were 
continually losing their passenger re
port slips, and the records turned in 
were thus made indefinite. It was also 
an easy matter for a conductor not to 
receive the blank passenger slip, and, 
furthermore, it was an easy matter for 
him to purposely lose the slip if he had 
neglected to make out the report 
properly. 

This was overcome in an effective 
manner by a rearrangement of the 
conductor's day card so that the pas
senger report blank is attached to its 
lower end, with perforations per
mitting it to be torn off and turned in 
separately at the end of the day's 
work. The form that was finally 
adopted is shown herewith as No. 137. 
This method effectively solved the 
difficulty, inasmuch as a conductor 
cannot now take out a car without re
ceiving his day card, and with this ar
rangement the day card carries with 
it the passenger report blank. 

The process of recording the aver
age numbers of passengers is clearly 
indicated upon the passenger report 
blank which is attached to the day 
card as shown. Columns are pro
vided for the car number, trip number, 
times of leaving, destination, average 
numbers of passengers of both down 
and up trips, and, finally, the busy 
point on the line at which the record 
was made. As shown in the accom
panying sample report, the busy point 
on the Gates Avenue line is taken at 
Vanderbilt A venue, and the number 
of passengers which the conductor 
counts at that point is recorded as 
shown. The real value of this report 
is that it shows whether the car ser
vice is made to provide carrying capa
city for these average numbers of pas
sengers and thus give adequate ser

vice. 
Form No.313 is of sufficient size to 

allow the records to be neatly and con-



M AY 7, 1904.] STREET RAILWAY JOURNAL. 701 

STATEMENT OF CASH AND TICKETS TURNED IN 
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DETA'°ll AT PERI/ORATED LINE A AND TURN IN TO STARTE R, AT E ND OF DAV' S WORK 

F O RM NO. 137, USED AT FOOT OF DAY CARD 

veniently made, and space is left at the right-hand end 
fo r further records whi ch a re of value in considering the 
service, namely, the total number of trips. the weather, the 
temperature, the tota l daily receipts of service upon the line, the 
mileage, th e receipts per mile, and the 
time-table cost, or cos t of labor, in oper
a ting the cars in se r vice. Thi s latter is 
important as, when taken in conn ection 
with the fourth column, it gives a basi:;; 
upon whi ch to figure directly the gross 
profit of operating the line. T he inspec
to r 's remarks a re recorded in the next to 
the last column, by makin g refe rence to 
hi s reports, while in the last column is 
indicated whether the superintendent has 
been notified of t roubles, if any have oc
curred. 

tion of Mr. Graham, superintendent of surface lines of the 
Brooklyn Rapid Transit Company, who has devoted a great 
deal of work to its development. 

STORAGE AIR BRAKE SYSTEM IN CHARLEROI 

T he electric railway system in Charleroi, Belgium, owned 
by the Societe Nationale des Chemi ns de fer Vicinaux, has 
recently been equipped with the Westinghouse storage air 
brake system. The line is about 16 mi les in length and is 
equipped with thirty-nine motor cars and the same number of 
tra il cars. The power station is about the center of the system 
and the air compressors are located at that point. They are 
two in number and driven by a 17-hp motor. T he company 
has one auxiliary compressing station, which is a lso equipped 
with two electric compressors. The motor cars are fitted with 
two compressed air reservoirs, with a total capacity of 750 
liters. T he trai l cars are equipped with brake cylinders and 
rigging, but not with reservoirs. 

•• 
REP AIR TRACK PITS AT KANSAS CITY 

T he accompanying eng raving is from a photograph taken 
during the construction of some new repai r pit tracks in the 
shops of the Metropoli tan Street Rai lway Company, of 
K ansas City, of which G. J. Smith is maste r mechanic. It will 
be noticed that these pits differ from the ordinary, being wider 
than th e tracks under which they are located. The tracks are 
suppor ted on cast-iron columns, and these columns are braced 
latera lly by T -rails, which a re tied into the masonry wall. T he 
photograph was taken j ust before these tie-rai ls were embedded 
in the masonry. T he material used in wall ing up these pits was 
granite block, as the company happened to have a large stock 
of these on hand, recently taken from streets where the track 
had been relaid in asphalt paving. T he object of the pit is, of 

A nother importan t feature of th is rec
uni sheet is to be seen in the hori zontal 
column a t the bottom of the page, which 
shows what serv ice the week-day t ime
table calls fo r. In thi s column is r ecorded 
the number of cars whi ch ought to be in 
se rvice upon the line during each ha lf
hour of the day, and thus it may be seen , 
at a glance, by compari son of the re
corded number of cars in service with thi s 
time-table number , whether the service is 
being mainta ined or not. It is important 

WIDE REPAIR PITS IN KANSAS CITY, WITH TRACKS SU P PORTED ON CAST
IRON COLUMNS 

to note that in ve ry many cases the service actually called for is 
considerably exceeded. Refe rence to the service record wi ll 
show that at " rush-hour" periods of the mornings and even ings, 
and a lso at the theater hours of the evenings, the service called 
fo r is g reatly exceeded , showing the attempt of the company 
to supply adequate service for a ll demands. T he actual 
amount of extra service ordinarily to be required can in no 
other way be ascertai ned than by freque nt study of the records 
ohtainecl from this system. 

T hi s reporting system has been worked out under the direc-

course, to enable repair work to be done on the journal boxes 
and other parts by a man in the pit or seated on the edge of 
the pit. The man in the pit can easily get at either the inside 
or the outside of the truck without going to the end of t he truck 
and crawling out of the pit onto the floor. T he pits being wider 
than usual a re more convenient for the repa ir men. This pit 
construct ion combines some of th e advantages of ordinary pit 
const ru ction with some of the advantages found in repair shops 
where certai n repair tracks are elevated in place of having pits 
under them. 
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THE NEW PARKVILLE CONCRETE SUB-STATION OF THE 
BROOKLYN RAPID TRANSIT COMPANY 

In line with their general policy of improvement of service, 
the Brooklyn Rapid Transit Company is now adding another 
link to its very extensive power distr ibuti on sys tem by th e 
in stalla tion of th e P arkville sub-s tation, whi ch was sometime 
ago proposed fo r use in connection with the new·T hird A venue 
power stat ion, now being completed. T hi s sub-station is located 
upon th e Brighton Beach line, near th e intersection of East 
F ifteenth S tree t and Avenue H , and close to the crossi1:g of 
tha t line with the Long I sland Rai lroad. It is intended to fur
nish power to the di strict now supplied by the T hirty-Ninth 

S tr eet power s tatiun of the system, whieh includes many of the 
importan t lines leading to the ocean resorts. 

T hi s sub-station is of unu sual in terest , as it involves a de
parture from usual methods of construction fo r such pu rposes. 
\ Vo rk is progressing rapidly upon the con~truction, al though 
the side-wall fo undations and th ose for the rotary conver ter s 
only a re as yet in place. It has been so badly delayed du r ing 
the late winter by Lad weather that it is proposed to temporarily 
erect two of the machines for ass istin g in th e service of carry
ing the h eavy traffic on the ocean lines in the coming summer, 
although the structure wi ll not be enti rely completed unt il fa ll. 
T he mach ines in sta lled wi ll be protec ted by a tempora ry shed 
cove rin g, which will permi t of their operation , yet not in terfe re 
with the constnict ion of the remainder o f the sub-station bui ld

ing. T h is step is bein g taken in order to relieve the present 
power stations which have been carrying heavy overloads 
dur ing the past summer seasons in handling the enormous sum
mer traffic of the sys tem, and particula rly as the company in
tends thi s coming summer to increase the serv ice considerably 
beyond anything previously a ttempted. T his sub-station wi ll 
g reatly fa cili tate the operation of th ese lines and wi ll permit 
the desired additional improvement over the greatly improved 
service of last summer. 

T h is sta ti on is designed to provide fo r fi ve rota ry converters 
of 1000-kw capacity each. a lthough at present only two ma
ch ines will be in sta lled. T he equipment of th e sub-s tat ion is 
to con form ,Yi th th e standards that a re in use at the other sub
stat ions of the city di stribution system fo r interchangeability. 
T he th ree-phase current from the main T h ird A ,·enue pmver 
plant is receh·ed at 6600 volts, but is transform ed in static 
"step-down" t ransform ers to a conveni ent working potential 
for the ro tary converters: th ese machines ,v ill opera te in syn
chroni sm. at the freque ncy of 25 cycles. to delive r the di rect
current supply to the line feede rs at 550 volt s potential. 

T he stati c transformers are of th e a ir-cooled type, and are 
to he delta-connected to the leadi ng-in feeders through the 
necessa ry equ ipment of motor-operated oil swi tch es. They are 
to be mounted in groups of three upon the raised platform a t 
one side of the sub-station floor, as shown in the accompanying 

cross-sec tion drawing; thi s arrangement makes convenient the 
necessary a ir-blast connections from beneath, as well as also 
fac ilitates the wiring connections whieh will be made from the 
basement. The oil switches to be used will be the standard 
type-C switches of th e W estinghouse E lectric Company, who 
is furni shing the complete elec trical equipment of this plant, in
cluding the rotaries, statie transformers and switchboard ap
paratus. T he station is fed by two separate feeders from the 
main power plant, which a re carried underground part of the 
way, and on overh ead lines the remainder of the distance. 

T he interesting and important feature of this sub-s tation is 
that it is constructed throughout exclusively of reinforced con
crete, including all the necessa ry beams and girders. This is 

:@,. ) 

4' ·• ' " ~ IS" 

something of a departure for sub-station eonstruction, and 
the success of th e sys tem will be watched with interest by those 
having to do with power distribution problems. Many novel 
features a re in volved in this in~tallation, including that of a 
concrete slab roof. concrete roof beams of 34-ft. span, conerete 
crane runn in g gi rders t o carry a hand traveling crane of 20 

tons capacity, and reinforced floor construetion of a eapacity of 
4 00 lbs. per square foot. 

The accompanying drawings well illust rate the details of con-

D 
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CR OSS SECTION OF CO N CRETE SUB-STATION 

struction of this structure. The exterior is designed for an 
a rti stie effect, with rows of pilasters placed externally to repre
sent col umns, thus enhancing the ~th erwise plain effect of the 
concrete construction. Two rows of windows are provided 
fo r , and a large double door in the south end, as shown, will 
permit of easy handling of parts of maehinery into the buildil}g, 
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A spacious basement is provided fo r carrying the wi r ing con
nections. 

The longitudina l and cross sect ions illustrate the a rrange
ment of the wall and rota ry converter fo unda tion s, and a lso of 
the transformer platform at one side of the building. F ive 
foundations are provided fo r the rotaries, surroundin g which 
a re open spaces in· the basement, whi ch has a clea r height 
undern eath floor beams of 6 ft . A spacious vault is fo rm ed 
under the transformer plat fo rm , occupying the west side of the 
basement, which provides easy access to the a ir bl ast pi pes fo r 
cooling th e transform ers. T he concrete crane g irde rs a re sup
ported by pilaster column s r is in g between windows, upon which 
the runway is buil t up as a sol id member. T he roof is con
structed similarly, bein g supported by five cross beams and 
stiffened by one lon gitudinal beam, a ll of which are of a con
struction similar to th at used in the floor beams. T he roof 
covering consist of secti ons of concrete slabs, which a re rein 
forced by double rows of ¾-in. steel rods, as indicated. 

The detail s of this beam construction are made clear in the 

them. Hy actual destructive tests it has been found that with 
thi s system definit e result s can Le pro vi<led fur with the ex
actness which enters into steel-beam construction. It is be
lieved by th e contractors that thi s is th e only system wherein 
shearing stresses in the heams are calculated for anri suitably 
taken care of by the act ual distribution of the reinforcing steel 
members. The main obj ect of the co ntractors in the use of this 
system is to establi sh a sys tem of concrete steel construction , 
which, whi le taking into considerat ion all theoretical principles, 
wi ll a lso provide fo r the practical features of th e work neces
sary for definit e results; the theoretical requirement s are well 
known, and have been much di sc ussed, but they assert that 
sufficient consideration ha s not been given to the practical 
fea tures, as required to make an exact application of th e theory 
to the practice. 

O ne of the defects of a good man y systems of concrete steel 
construct ion, it is claimed by them, lies in the difficulty in the 
placi ng of the so-called stirrups in th ei r proper position s in 
relation to the main reinfo rcin g rods; while th ei r th eoreti cally 

LONGITUDI NAL SECTION OF SUB-STATION, SH OWING REINFORCED CONCRETE CONSTRUCTION FOR FLOUR, ROUF 
AND CR,\ NE R UNWAY GI RDERS 

engravings. Each beam, whether fo r floor, roof, or crane
runway suppor t, is built up wi th two or more rows of round 
stee l rods extending l~:mg itudina lly through the lower side of 
the beam and with corresponding bent rods extending down
ward from the upper sides of the ends, as shown; this effectual 
location of the steel reinforcing rods in the lower part of the 
beam enables the tension at the middle poin t under load to be 
fu lly taken ca re of by them. T he shear ing effect of the load 
upon th e beam is taken care of by a carefull y designed ar range
ment of stirrups of round steel rods, of smaller diameters, 
which a re woven between th e ma in long itudinal rei nfo rcing 
rods, as shown , being necessarily closer together at the ends of 
the beams where the shear is greatest. 

T he cross sect ion view shows some of the beams in detail and 
well illustrates thi s const ruction. I n the fl oor beams reinforc
ing rods are placed in the lower side only, while in the crane 
g irde rs and in some of the roof beams additional stiffenin g 
is provided by rein forci ng rods in the upper sid es also. In most 
of the beams two rows of st raight and bent longitudinal rod s 
a re used, but in the cran e girders three rows ,ye re used for 
obvious reasons. 

T he impor tant feature of thi s system of concrete construc
tion lie s in the fact that all th e steel members and even the 
section, location and spacing of th e stirrup members, a re care
full y calculated for th e load s which arc to be imposed upon 

proper location s are carefully indicated upon drawings, their 
practi cal placing in the beam is left to the abi lity of laborers 
or of foremen to space them aft er the longitudina l reinforc ing 
rods are located in th e moulds, thus creating a fru itfu l source 
of error. In this sys tem this difficulty is obviated by the lmi ld
ing up of the longitudinal reinforcing members and the vertical 
stirrups together into a fram ewo rk, by tying with thin wire, 
before inserting into the moulds. It is th en an easy matter to 
lower these frames, or trusses, into the moulds and locate them 
rigid ly at the proper di stances from th e centering in order that 
th e steel may be entirely embedded in the concrete, which is the 
condition required in ord er that the construction may be abso
lutely fireproof. The contractors believe that this will be the 
fir st concrete structure in which the rein fo rcing steel work is 
located definit ely and exactly as called fo r by the plans. 

Consid erable ca re is used in the selection of material. In 
rega rd to th e reinforcing steel, which is one of the most im
portant fea tures, nothing but steel rods of round section a re 
used. The use of flat steel bars was found to offer the di sad
vantag-e that when the concrete is poured around it , air bubbles 
a re fo rm ed upon it s lower face, thus rendering a g-ood part of 
its surface useless for arlhesion; the patent twisted or corru
gated rod s which are used in man v systems for the purpose of 
increasi ng- the adhesion of th e concrete to th e steel. are thought 
to be absolute ly unnecessary, inasmuch as the adhesion of co11-
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crete to a steel surface is equal to the shearing resistance of 
concrete. In some tests recently made on concrete beams it 
was noticed that in those merely reinforced with a patented 
type of reinforcing rods, the concrete almost in every case 
sheared off longitudinally along the rods near the stirrups 
where the shear is maximum, thus leaving the rods entirely ex
posed ; in destructive tests of some beams of the system used 
fo r this sub-station, it was found that they failed in a manner 
similar to that in which steel or wooden beams usually break, 
that is, by breaki11g at the middle; this goes to show that the 
plain round rods, as here used, have many advantages fo r this 
work. 

T he other materials used are of the best quality. T he broken 
stone is carefully screened to run in sizes of from ¾ in. to 
¾ in., and is carefully washed. The sand is also screened and 
washed. T he concrete is mixed wet in propor tion of one part 
of cement to two of sand and four of broken stone, A tlas Port
land cement being used fo r this structure. Wet concrete is 
used on account of having been found best for thi s work, owing 
to its property of more thoroughly cover ing and adhering to 
the steel frame work than the more dry rammed concrete. 
Some of the features of this system, as carried out, would seem 
to make the work rather expensive, but with the numerous 
labor-saving appliances that have been introduced for the con
struction, are said to render it a very economical system. 

A building constructed in accordance with this system, the 
entire design and construction of which was supervised by 
R. L. Bertin, is in use in Long I sland City for a large paper 
mill, and has been for some time subjected to the extreme test 
of daily service under heavy machinery-opearti ng conditions. 
T he complete success of that building induced the Brooklyn 
Rapid T ransit Company to investi gate this system for the sub
station building, and, no doubt , its unquestionable success wi ll 
do much to influence future work of this kind. T he saving 
in fi rst cost over that of fo rmer methods of construction is 
suffici ent to warrant its being give n carefu l attention by street 
railway manage rs. 

T he estimated cost of thi s structure, as erected by the Bertin 
system of reinfo rced concrete, will be $10,000- a material 
saving over what it would have cost with ordinary methods of 
construction. T he materials and labor fo r it s erection are 
being furni shed by the Brooklyn Rapid Transit Company, the 
13erti n E ngineering & Cont rac ting Company, of Brooklyn, 
having contracted the engineering and supervision of the erec
tion upon a percentage basis. with a bonus agreement for any 
reduction of cost below that estimated, and rebate for increased 
cost. T he calcul ation and design of this structure was carried 
nut by R. L. Bertin, of the Bertin Company, who was ably 
assisted in the des igning work by its consulting engineer , E. P . 
( ;oodri ch, formerly connected with the U ni ted S tates N avy. 

T he fir st electric railway in P eru was formally opened to 
the public at Lima, F eb. 17, with ample ceremony and great 
rejoicing by the populace. The road connects Mi raflores, Bar
ranco and Chorillos, summer resorts, with L ima, and is 8 
miles long. I t really was built in record time. The company 
applied to the Government for a charter to build the road Dec. 
9. 1902 ; the concession was granted Jan. 20, 1903; work began 
J une II , of that year; the road was completed Jai;t . 18, 1904, 
and inaugurated F eb. 17. President Manuel Candamo of the 
Peruvian Republic, who is the fo rmal sponsor of the road, 
replied to the address delivered by its pr esident, J ose P ayan, 
and A rchbishop of Lima, Manuel Tovar , invoked divine aid 
and pronounced the benediction upon the new enterprise . 
Manuel T. Marca, chief engineer of the city rai lroads of L ima, 
is engineer fo r the new road. \V. McLimont is electrical en
gineer , and Emilio Godoy, manager. All cars are of American 
manu facture, and are equipped with Christensen straight air 
brakes. 

FINANCIAL RESULTS OF ELECTRIC RAILWAY OPERATIONS 
IN GERMANY 

BY A GERMAN ENGINEER 

A lthough the street railways in Germany were electrified at a 
later date than those in America, practically all the lines have 
now been equipped for electric traction for a sufficient length 
of time to demonstrate the results of the transformation from 
animal to electric power. The returns show that while most 
of the privately owned railways have continued to pay the cus
tom~ry dividends, the results obtained by the adoption of mod
ern traction methods have been much less favorable than was 
anti cipated. It is true that some of the railways operating in 
cities exceeding 125,000 inhabitants are paying over 6 per cent 
dividends, but they are few in number. In general the com
panies are satisfied if they can pay 4 per cent or 5 per cent on 
their stock. · This is not a very encouraging fact. If an in
dustrial undertaking, which is subj ect to ruinous competition 
at any time should return only 4 per cent on the cash invest
ment, it would be considered a failure . The difference between 
the estimated and the actual net receipts of the electric railway 
enterprises lies in the operating expenses. In fact, so great 
has this diffe rence proved that had not other unlooked for, but 
favorable, factors appeared, the larger part of the capital in
vested in electric railway enterprises in Germany might as well 
have been considered lost. If the reader asks what items 
in the ori ginal estimates were erroneous, the reply must be, -
"almost all." 

Consider first the cost of power from the_ standpoints of both 
generation and use. Although two or three of the largest cen
tral stations produce power for about 1.25 cents ( 5 pfs.) actual 
cost ( including station repairs) per kilowatt-hour, in the 
greater number the cost is a t least 2.25 cents to 2.5 cents (9 
pfs. to IO pfs.) ; medium sized installations, 3 cents to 3.75 
cents ( 12 pfs. to 15 pfs.), and smaller sta tions up to IO cents 
(40 pfs.) per ki lowatt-hour. To thi s must be added the cost 
of cables and other mater ial, provision always made for sinking 
and renewal funds, etc. In the early days, tests made under 
most favorable conditions showed that the power consumption 
per car averaged 350 watt-hours per car-kilometer, but in prac
ti cal oper ation the power consumption has r isen to from 450 
watt-hours to 600 watt-hours per kilometer , while on many city 
railways operating on good level streets the power consumption 
sometimes reaches 700 watt-hours per kilometer (u70 watt
hours per mile) . T hese figures are based on the standard com
mon in Germany, namely, a single truck car carrying two 
motors of about the same capacity as the G. E . 800 or G. E . 
52 motor, and we ighing from 7 tons to 8 tons. 

Naturally, the dete r ioration of the equipment and track has 
increased in the same ratio. To-day it is considered remark
able if a gear runs 40,000 car-kilometers (24,000 car mile s). 
T he life of track in cities of 150,000 to 200,000 population was 
fo rmerly assumed to be fifteen to twenty years. Now it is 
known, even if not always admitted, that expensive special 
t rack work, such as is used at points of heavy traffic, becomes 
so worn within three years that the wheel flanges run on the 
bottom of the grooves, and that in general railways in cities 
with heavy vehicular traffic must renew their entire track every 
ten years. 

The cost fo r paving has proved enormously higher than was 
expected, as the companies are subjected to the most exacting 
requirements. The increasing use of asphalt is responsible for 
a great part of this expense, as asphalt pavements constantly 
need repairs. It can be safely asserted that wherever a com
pany is obliged to maintain an asphalt pavement the mainte
nance charges will swallow all operating profits unless the 
passenger business is very dense. 

The labor cost is in some cases more than double the amount 
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paid under horse-car conditions. The motormen, or rather the 
labor unions, suddenly discovered that there is ~ great differ
ence between a motorman and a horse-car driver, although the 
former is not obliged to handle heavy reins and a whip while 
driving one or more horses and keeping a sharp lookout. This 
discovery resulted in wage increases and reductions in working 
hours from 12 or 13 hours to 8 or 9 hours. Of course, the con
ductors had to be treated likewise, but in their case the working 
time was reduced until they themselves protested. This anomaly 
is due to the fact that it is customary in many cities in Germany 
for the conductors to receive tips from passengers in return for 
information. As these tips sometimes equal if not exceed the 
wages paid by their employers, conductors on crowded lines are 
not likely to be short-hour enthusiasts. 

The greater number of the employees have been accorded 
the benefits mentioned, as the companies were obliged to treat 
the other employees likewise, so that to-day the wages cost per 
car-kilometer is about one and a half times as much as it was 
eight or nine years ago. 

Accident insurance is another item whose cost has proved 
to be far greater than was originally estimated, because the in
surance companies grew tired of paying heavy damages out of 
their own pockets. Where formerly a company could secure 
personal injury insurance by paying 3 per cent or 4 per cent 
of its gross earnings, now as much as 20 per cent is demanded, 
and even then the railway company runs the risk of having its 
policy canceled by the insurance company at any moment. 

Besides the old hand brakes power brakes have long been 
installed on most of the railways, not only in compliance with 
the demands made by municipal authorities and accident in
surance companies, but also because of the desire of the railway 
companies themselves to secure safety in operation. The main
tenance of this additional equipment, of course, involves still 
another heavy charge. 

The one favorable condition that has tended to offset all of 
the additional charges named is the entirely unexpected in
crease in traffic. It can hardly be claimed that this increase has 
been caused by any one prominent characteristic of electric 
traction. It cannot be attributed to the change in speed alone, 
for in many cases this has increased on an average from only 
9.5 km to IO km ( 5.7 miles to 6 miles) an hour, or in some cases 
to 12 km (7.2 miles) an hour, possibly reaching 13 km (7.8 
miles) an hour in suburban towns. Nor is this additional traffic 
due entirely to either more attractive cars or to lower fares, 
but more probably in principal measure to quicker and more 
regular headway and the introduction of transfers. Only all of 
these factors combined could cause an increase in traffic large 
enough to overbalance on a large number of lines the additional 
expenses brought on by the change to electric traction. Never
theless, the very small city lines and the interurbans operating 
in thinly populated districts will be saddled with deficits for 
some time to come, or at best earn trifling dividends. 

The profits of the municipal railways compare very poorly 
with the dividends paid by the companies under private owner
ship. This probably explains why the ardor for municipal 
ownership of tramways in Germany has cooled recently. It is 
true that in 1902 eight lines were added to the thirty-four 
municipal roads in operation at the end of 1901, but 1902 
2ppears to have witnessed the maximum increase, for in 1903 
only two were added. Not more than twelve of these roads can 
show earnings reaching or exceeding 4 per cent. To be sure, 
some of them are very profitable, for instance, Frankfurt-on
Main, which operates only 40 km (24 miles) of track for a 
population of 300,000, and Cologne, where high fares are 
cl1arged. The other systems either pay very small dividends or 
show deficits. 

The German street railways at the end of 1902 covered a 
total street length of 3176 km (I906 miles ) , an increase of 5.7 
per cent over the preceding year. Of this amount, 576 km 

(346 miles ), or 18 per cent, arc under public ownership. It 
must be noted, however, that of this number only 470 km (28i. 
miles) are operated directly by the municipalities, the balance 
being leased to individuals. T his method is employed in Berl in, 
Halle, Munster, Elberfelde, Solingen, Aachen and F reiberg. 
On the other hand, there is only one privately owned rai lway 
operated by a municipality, namely, Bad Pyrmont, a 3-km ( 1.8 
mile) horse-car line. T he largest four municipal lines are 
Cologne (67 km, or 40.2 miles ) Miinchen (48 km, or 28.8 
miles ) , F rankfurt ( 44 km, or 26.4 miles), and Diisseldorf ( 42 
km, or 25.2 miles) . 

Another symptom of the decline of the municipal ownership 
idea is the fact that several municipalities, Barmen, for ex
ample, are considering the advisability of leasing their lines to 
individual companies. 

Of the 3176 km ( 1906 miles) above mentioned 80 km ( 48 
miles) , or 3 per cent, are horse railways. T here are twenty- two 
in all of the latter, Mainz, Brandenburg, Rostock and Potsdam 
having the most important systems. Steam lines comprise 175 
km (105 miles ) . The principal installations are at Strassburg, 
Miilhausen (Alsatia ), Bonn and Gera. T here is also one gaso
line line, 7 km (4.2 miles) long at No rdsee-Bad J uist. 

The few horse-car lines have remained in existence because 
the traffic did not justify their electrification, or in consequence 
of the excessive demands made by municipalities to permi t 
such change. The remaining steam lines have held their own 
owing to their connection with the steam trunk lines, which 
enables them to deliver freight to factories in town. W hile 
there is little profit in this business it appears to be better suited 
for steam power than for the electric lines. A few of the elec
tric roads are doing a little freight business, but with small 
success. In all, there were in 1902 twenty-eight street railways, 
operating 665 km (400 miles), handling freight, but the length 
of line fell to 540 km ( 324 miles ) in 1903-a certain sign of 
poor business. Hanover, with 160 km (96 miles ) and thirty 
electric locomotives, stands at the head of the electri c lines 
handling freight . The number of freight-car kilometers run in 
Hanover last year was 1,475,000 (885,000 car miles), and 
the tonnage carried 176,000, giving only 1100 metric tonnes per 
kilometer ( 1936 tons per mile) of track. 

The largest street railway system is the Grosse Berliner 
Strassenbahn (including the W estern and Southern Berliner 
Vorortbahn & Charlottenburger S trassenbahn ), covering 332 
km ( 200 miles) . The annual income of this company for 240 
km ( 144 miles) , exclusive of controlled lines, is 28,100,-
000 marks ( $7,025,000) , th e number of passengers carri ecl 
295,000,000, and car-kilometers run 67,400,000 (40,440,000 car 
miles). T he Hanover sys tem, with 160 km ( 96 miles) , is next 
in length, but the Hamburg lines, though 6 km (3.6 miles) 
shorter, have an annual income of 10,900,000 marks ( $2,725,-
000) , which is second only to Berlin. 

The most profitable line is that owned by the H amburg
Altonaer Centralbahn. It is 9 km ( 5.4 miles ) long, and con
sists of a single stra ight line, joining the business and amuse
ment centers of Hamburg and A ltona. It is di stinguished from 
all other German lines in selling no commutation ti ckets. A 
uniform fa re is charged, viz., IO pfs. (2¼ cents ) . It holds 
the record wi th about 150,000 marks per kilometer ( $62,-
500 per mile), fo llowed by F rankfurt with 115,000 marks 
per kilometer ($47,916 per mile ), and Berlin with 11 2,000 
marks per ki lometer ($46,666 per mile). The H amburger 
Strassenbahn receives 75,000 marks per kilometer ($31 ,-
250 per mile), while the gross income of the I-I anover com
pany is barely 17,000 marks per kilometer ($7,083 per mile). 
At first the Hamburg-Altonacr Centralbahn paid 30 per cent, 
but is now paying 19 per cent on its capital of 2,000,000 marks 
($500,000) . 

A review of the fare s charged throughout the country may 
be of interest. U p to 1902 the cost of transportation was 
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lowered either by reducing the fares or giving a longer ride 
fo r the same charge. Most of the railways. in compliance with 
the urgent demands of the public, introduced a unit of IO pfs. 
( 2¼ cents), and even lower commutation rates which often 
amounted to less than one-half of the usual fare s, and this for 
distances up to 15 km. 

Of course, low fares are conducive to heavier traffic, and 
eve ry railway company should endeavor to reduce its transpor
tation charges as much as is possible, but only within reason. 
Many of the railways found that they had gone too far and 
began to seek means for relief. This, however, could be ob
tained only by th e municipal lines, because ihe private com
panies were bound by contracts with th eir respective munici
paliti es, who, of course, would not be likely to abrogate agree
ments which would make their citizens pay higher fare s. So, 
while the private companies were obliged to stand by the low 
rates, nearly all of th e municipal lines aboli shed the Io pfg. 
(2 ¼ cents) uniform fare. It is a fact that in most of the 
large cities having municipal lin es the fare s a re appreciably 
higher than in cities of corresponding size having privately · 
owned railways-another sign · of the times which has done 
much to dampen the ardor for pulili c owne rship. A good ex
ample of thi s is N iirnberg, where the private railway charged 
IO pfs. (2 ¼ cents) for many years. In May. 1903, the ci ty 
acquired thi s lin e, and two months later a zon e system was 
inaugurated which increased th e average fare. The ci ty ex
plained thi s action by stating that additional income was neces
sary to build extensions. 

The fo llowing table shows the ave rage fare per passenger in 
some of th e large citi es: 

1902 1901 
Pfg. Cents Pfg. Cents 

Rreslan .. ...... .................. . 8.3 2.075 8.3 2.075 
Frankfurt ....................... . 8.9 2.225 8.8 2.2 
Deutsche Stra ssenhahn Dresden. . . . 9.0 2.25 9.0 2.-z5 
Miinchen . . . . . . . . . . . . . . . . . . . . . . . . 9.r 2.275 9.2 2.3 
Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.2 2.3 9-4 2.35 
Leipzig . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.4 2.35 9.2 2.3 
Magdeburg . . . . . . . . . . . . . . . . . . . . . . . 9.5 2.375 9.1 2.275 
Diisseldorf . . . . . . . . . . . . . . . . . . . . . . .. 10.2 2.55 9.1 2.275 
Coln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ro.3 2.575 ro.3 2.575 
Hamburg . . . . . . . . . . . . . . . . . . .. . . . . . 10.5 2 62_; 10.9 2.725 
Han m·er . . . . . . . . . . . . . . . . . . . . . . . . . . 10.8 2.7 10.8 2.7 

:Most of the lines showin g an increaserl average accompli shed 
thi s result b:• increasing the commu tation rates, and in one case 
hy rai sin g the regular fare. \\'here a decrease is shown in th e 
ave rage fare the cause is due chi efl y to reductions in commu 
tation rates; but not a single compan y reduced its r egul ar fares 
in 1902. The serious losses suffered in 1902 by many suburban 
lines operating in industrial di stricts were in most cases re
covered th e following year, \\·hen the industrial depression 
hegan to di sappear , and up to the present tim e this betterment 
has continued. It is signifi cant. however. that there is a general 
tendency to pay lmYer diYidends than heretofore, and use th e 
difference for the benefit of deprec iati on and maintenance fonds 
and for contingencies. 

In 1903 several of the ra ilways began paying to the munici 
paliti es the percentages of net earnings stipulated in their 
charters, thu s acl cling· anoth er item to th e many exactions 
already required. Clauses regarding net earnings a re worded 
somewhat like the following: 

Besides the payments hereinbefore mentioned, the railway is to 
pay, beginning with the year ... ... . . , a portion of th e surplus re-
maining after di~bursing a 5 per cent or 6 per cent divi dend. this 
!'art to equal 35 per cent of the surplus remaining after a 6I/2 per 
cent dividend has been paid and risi ng to 50 per cent of th e surplus 
1 cmaining after the payment of an 8 per cent or 9 per cent diYidend. 

The only good feature about this method of taxation is that 
it tends to make a municipali ty cautious about granting conces
sions to a competing company. because with two companies in 
the field there would be far less likeli hood of its rece iving suc;h 
additional payments. 

In conclu sion, it may be interesting to note the ca pita! in
vested in street railways in Germany. The total amount in
vestee! is 745,000,000 marks ($186,250,000), of which 395,000,-
000 marks ($98,750,000) is invested in standard gage lines, and 
the balance in other gages ( mostly meter gage). The average 
cost per kilometer is 240,000 marks ($96,000 per mile). The 
total income for passengers in 1902 was 123,800,060 marks 
($30,950,000) , against IIS,300,000 marks ($29,575,000) in 1901. 
The freight and mail business amounted to 1,140,000 marks 
($285,000) . The actual operating expenses in all Germany 
were 72,000,000 marks ($18,000,000) in 1902, against 71 ,200,000 
marks ($17,800,000) in 1901. 

The cost to the companies for the workmen's insurance re
quired by law was 2,270,000 marks ($567,000), and for taxes 
and special payments 7,300,000 marks ($1,825,000). It must be 
remembered that the latter amount, although very large, repre
sents only a small part of the total sum paid to the munici
palities by the companies, particularly in paving costs, the obli
gation in many cases to purchase current at high prices from 
municipal power stations and other heavy expenses. The total 
amount paid in dividends was only 15,800,000 marks ($3,950,-
000), or hardly more than twice th e amount paid for taxes and 
special payments. 

Great interest has been created by the question whether 
municipalities have the right to grant franchises to new com
panies on streets already given to another company. In all the 
cases which have been tried hitherto the highest court has 
decided that where one surface railway occupies a street a sec
ond franchise cannot he given to another surface railway for 
the same stree t. However, all of these cases were based upon 
specific agreements, and no general ruling has yet been ren
dered. 

The present case concerns the city of Berlin and the Grosse 
Berliner Strassenbahn. The railway company seeking a fran
chi se is not a street railway, but an underground railway, nor 
is it a new line but a continuation of an old one. The Grosse 
Derliner Strassenbahn has informed the city that it objects to 
having the other company receive a franchise , and the city has, 
therefore, appealed to the courts to make the railway company• 
acknowledge its right to grant the franchise. The local court 
has placed the value of the concession at 37,000,000 marks 
($9,250,000). and before the case is finally decided the legal 
expenses will probably amount to 1,500,000 marks ($375,000). 

Natura lly, the public is far from pleased to have the develop
ment of traffic facilities thus interfered with, but the Grosse 
Berliner Srassenbahn is simply defending its rights in objecting 
to the g ranting of franchises that will injure its best lines. 
\Vithout question, thi s company has clone much for the rapid 
development of Berlin, often building and operating lines which 
remained unprofitable for a long time. Now, when it is in 
position to gather the fruit of many years' work. another steps 
fo rward to enjoy the privilege without even being obliged to 
make the many payments under which the old company has 
laboreµ for years. 

RACE SEPARATION IN SAN ANTONIOt TEX. 

T he San A ntoni o Street Car Company, of San Antonio, Tex., 
has proposed a new plan for race separation on its cars which 
promises a solution of the problem. As the ordinance which 
governs the separation of the races now stands, certain seats 
are arbitrarily set apart for blacks, and the whites are not per
mitted to occupy them. Under the plan proposed, the conduc
tors of the cars will seat the whites in the upper ends of the 
cars and the blacks in the lower end, the two races gradually 
filli~g up the space between without any mixing. When only 
the center seats arc not occupied, the first passenger aboard to 
take one of them will determine the color which is to prevail 

for that seat. 
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CONSTRUCTION DETAILS OF TORONTO CONVERTIBLE CAR 

The general features of the convertible cars built by the Con
vertible Car Company, of Toronto, Ont. , were desc ribed in the 
STREET RAILWAY Jou RNAL of March 1 2 , but as the constructi on 
details present many interes ting points, further data regarding 
these cars will, no doubt , prove interesting. As mentioned in 
the fir st article, th ey have been thorou ghly and successfully 
tri ed out on the lines of the Toronto Rail way Company, where 
many are in service. 

The four platform sills of thi s car a re faced with strongly 
bolted steel pla tes, whi ch a re of the same length as the sills. 
The bumper is also faced with sheet-s tee l, g iving adequate 
strength for all ordina ry usage. 

The platform is 4 ft. 7 ins. long, and G ft. -1- ½ ins. w ide; height 
from platform to roof inside, 8 ft . r¼ ins.; height from plat
form to roof doorway, 7 ft. I in.; door way to vestibule, 2 ft . 
7 ins. wide; doorway sill ent rance to car from plat fo rm, 7 ft . 
¾ in . high. 

The vestibule is sufficiently la rge to enable the motorman to 
have free access to all appli ances, but is not large enough to 
permit passengers to r emain in it to interfe re w ith the motor
man's work. It is of pleasin g design, and has shown itself 
capable of standing great hardship from colli sions and oth er 
contact. It is circula r in fo rm , all mouldin gs and belt rail s 
being bent before ironing off. Thi s type has been adopted as 
standard by several r ailways a ft er thorough tes t. T he top step 
or running boa rd, when the car is closed, acts as a guard to 
prevent the car sides from being damaged by coming in con
tact with other vehicles. It form s also a permanent r est fo r 
the removable sections. The side posts a re securely bolted from 
below this running board by a steel pla te, w hich ac ts as a 
washer as well as a support underneath the running board. A 
steel plate is also bolted at the outside encl to thi s step and bolted 
to the sill underneath. 

This top step is 8¼ ins. wide, and is I ft . from the flooring. 
It is rounded off by a malleable iron st ri pping. wh ich protects 
it against wear and contacts. The proj ec tion of thi s running 
board when tb e car is closed is 4¼ in s. from the car body. A 
moulding is sc rewed on to the step when the panels a re on for 
closed car conversion , thus preventing the panels from be
coming loose or r attling. A t the same time thi s moulding give s 
a fin ished appea rance to th e closed ca r. 

I 

a very sti ff and rigid ca r body, prevents all racki ng, and may 
be utili zed either as a brace or seat support whether the car is 
open or closed. T he pos ts are constructed so as to permit the 
curta in to r ise or lower inside the hand ra ils, w hether the car is 
closed or open . 

On top of the ca r posts a re steel plates of unusual depth 
halved in to the car posts and form ing the top or outside panel, 
thus making a ve ry stiff construct ion. S teel plates are used on 
the face of the car sills, on whi ch a re sec urely fit ted malleable. 

SECTION 

SECTI ONS OF CU N \ ' E RTIIlLE C.\R 

cast-iron panels, bolted th rough the car sills. On the face of 
these panels is a ri m whi ch fo rms a slot into whi ch the car posts 
pass. T hese being bolted to the upri ght panel, pass down to the 
bottom of the car sill and a re securely bolted th rough the face 
of the same. T hey a re a lso notched into the running board or 
top step, making the base extremely rig id. 

T he outlet of the eave t rough runs through a specially de
vised flow th rough the corner post of the car body by means 
of a galvanized iron pipe passing inside or sunk in the same. 

T he fo llowin g are the principal dimensions of the standa rd 
type of thi s ca r : Car body , 30 ft. from end sill to end sill ; 
length over a ll , 40 ft.; car body, 8 ft. 4¼ in s. wi de ove r all; 
top step or running board , 8¼ ins. x r:}ls ins.; top step or run
ning board, 3 5-16 ins. clrop from sill inner side; st ri pping on 
closed side; 2 ft. 8 in s. ; st r ipping on converti ble side, 3 ft.; 
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SI DE ELEVATIO N , SHO W I NG CA R WITH SU.ME OF T I-I E PANELS I N P OSITIO N 

T he posts which sustain the panels may be of any well
seasoned woocl, prPferab ly white ash . T he panels, or removable 
sections, a re simply and st rongly const ructed of any good, solid, 
well -seasoned wood as may be selec ted. W here the posts meet 
the first step or running board they a re bol ted from below as 
well as being notched into the running board. The upri ght 
panel whi ch sustains th e t ransve rse sea ts when the car is open 
is bolted to the car post and at the s ill. Thi s constntction makes 

width of removable sect ion or panel, 2 ft. 6 ins. ; top step or 
ru nnin g board, w hen car is clusecl, 4¼ ins. w ide ; door en trance, 
6 ft. c in. h igh , 2 ft. 7 ins. wide; corner posts, 5 ins. x S in s. x 
7 ft . x 4.½ ins. ; side of car , running board from roof s ill , 7 ft. 

T he weight of the ca r body equipped complete withou t t ruck~. 
motors and other materi a l, is 5 tons. T he weight of car eq11ip-
111 ent and t rucks, motors and overhead '11".ter ial complete. r eady 
for commission, is r 5 tons. 
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AN INTERESTING SEMI-CONVERTIBLE CAR 

Among the cars built by the J. G. Brill Company for ex
hi bi ting at the Louisiana P urchase Exposition is a particularly 
interesting suburban type of semi-convertible, with body 30 
ft . .½ in. in length. It may be considered that this car is the 
fullest expression of the builder's idea of what a car for subur
ban service should be. The roof storage window system is too 
familiar to require description. It may be stated, however, that 

INTERIOR OF EXPOSITION CAR 

the top of the window si ll is 25 ins. from the floor. This height 
has been adopted lately as the standard practice in this type. 
It necessitates the use of an arm rest, as the window sill is too 
low for that purpose. An arm rest has been devised, therefore, 
which is bracketed to the side lining, and is an addition to the 
comfort and 'appearance of the seats without interfering with 
the window lifts. The seats are 36 ins. long, have step-over 
backs, ti lting cushions and are upholstered in figured plush. 
They are of a new design, and arranged so that the levers ex
tend but seven-eighths of an inch beyond the cushion at either 
end. They are placed so that they do not come in contact with 
seated passengers, whose bodies may extend over them, and 
thus maximum seating space is obtained without encroaching 
upon the aisle. 

Single sliding doors of the semi-accelerator type are used in 

running passengers must enter and leave at the rear. The 
platforms, which are 5 ft. 4 ins. from the end panels over the 
vestibules, are divided by brass railings, with room for pas
sengers to move around the ends. The folding doors at the 
entrances are controlled in their movement by an ingenious 
device for which application for patent has been made. It 
consists of a vertically placed metal roller on top and at the end 
of the outer leaf of the door, and moves behind a rail or track 
extending across the inside of the lintel. 

In the side of the vestibule opposite the door is a large win
dow, arranged to drop into a pocket in a new and interesting 
manner. It is composed of two sashes, the lower of which on 
being raised engages the upper, then both are "walked over," 
and by means of trunions at the sash corners are guided down 
a second runway into the pocket. A patent on this device has 
also been applied for . The windows at the front of the vesti
bules have pockets in the wainscoting, the central has steps for 
holding it at any desired point. 

The interior of the car and the platforms is finished in ver
milion, richly ornamented with parquetry, and the ceilings are 
of painted veneer handsomely decorated with gold. Brake 
handles, sand-boxes, draw-bars, angle-iron bumpers, track 
scrapers , platform and conductors ' gongs are some of the 
builder's specialti es with which the car is equipped. The trucks 
are Brill 27-G-E-1. 

•• 
BLOCK SIGNAL SYSTEM 

An automatic block signal system, which possesses a number · 
of novel features, has been brought out recently by the Bradley 
Railway Signal & Supply Company, of Providence, R. I. In 
this system a block consists of two signal boxes and two con
tact boxes. The contact boxes serve to operate the signal 
boxes, and are secured in position on the trolley wire near the 
intersection of the turn-out and single track, while the signal 
boxes are placed on poles, one at each end of a stretch of single 
track at a distance of about 100 ft. from the contact boxes. 
T he system is connected by three insulated galvanized iron 
wires. 

The signal boxes contain two openings, one of 8 ins. and 
another of 4 ins., protected by heavy transparent glass discs, 
which are placed on the £ide toward the turn-out and facing 
the entering car. Within each box is a large transparent red 
semaphore, which is held away from the larger opening and 

SEMI-CONVERTIBLE CAR FOR LOUISIANA PURCHASE EXPOSITION 

the ends. These are set at the side close to the platform en
trance, and, therefore, room is obtained for a seat for three 
passengers at either end of the car wi th the back against the 
end. The platforms are of the vestibuled "Detroit" type with 
entrance at one side, so that in whatever direction the car is 

thus concealed from view by a continuous current on a closed 
circuit. Within each opening there are also incandescent lamps 
which are for illumination only, as the operation of the system 
is not dependent upon them. When there is no car in the block 
the signal boxes at each end will show two clear openings. 
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The operation of the system is as follows : 
When a south bound car leaves the first turn-out and enters 

the single track with the intention of meeting and passing a 
north bound car on the second turn-out, its trolley wheel in 
passing the first contact box breaks the circuit, thus allowing 
the red transparent semaphore in the signal box at the other 
end to fall by gravity to danger position, covering the larger 
opening in the box. This danger signal will thus be set in 
front of the waiting north bound car at the second turn-out 
and prevent it from coming into the block. 

As the red danger semaphore falls by gravity in this signal 
box, it sets a green signal in the signal box near the south 
bound car. This green signal is absolutely dependent upon 
the danger signal being set in the other box, for if from any 
cause the danger signal fa ils to be set , no green signal will 
appear in the signal box nea r the south bound car. The green 
signal is a permissive signal, fo r it tells the entering car at the 
first turn-out that the danger signal is se t at the second turn
out, and thus gives the car setting the signal the right to 
proceed. 

When the south bound car reaches the second turn-out and 
is about to leave th e block, the trolley wheel passing the sec
ond contact re-establi shes th e circuit, thus raising the danger 
semaphore in the signal box at that end to safety, which in 
turn clears the green signal in the signal box in the rear at the 
first turn-out. There is now no car in the block, the single 
track is clear and the signals at both ends of the block are at 
safety and show a clear light. The car upon the second turn
out going north now has the right to proceed, and it repeats 
the operation, reversed, of the south bound car. 

If there is one car on the second turn-out going north 
and three cars on the first turn-out going south, with orders 
to meet and pass the north bound car at the second turn
out, the first car to leave the first turn-out going south will 
set the danger signal at the second turn-out and get a green 
permissive signal. When the second south bound car fol-

Trac Line 

T hi s wi ll be indicated to the car by a second operation of the 
green signal in the signal box at its end. The third fo llowi ng 
car will lock the danger signal a third time, which w ill be 
indicated as before by another green permissive signal. T he 
north bound car waiting at the second turn -out will see nothing 
but a danger signal and will have no means of knowing how 
many cars are approaching, but as the fir st southbound car 
passes out of the block and is about to enter the second turn-out, 
the t ro lley wheel in passing the second <:ontact box will simply 
unlock the signal once in the second signal box, which will stay 
at danger, as the two fo llowing cars must unlock it each in turn 
before it can go to safety. When the third or last south 
bound car passes out of the block, the clanger signal will re
turn to safety and the green permi ssive signal in the box at the 
other end will go to clear, and the north bound car on the 
second turn-out wi ll be at liberty to proceed. The operation 
wi ll be the same of course for any desired number of cars going 
in either direction. 

lt is plain from the foregoing description that no two 
cars can enter a block from opposite directions and meet on a 
single track, whether the system is in working order or not , 
unless the crew should go blindly against a danger signal. 

INTERURBAN TRAILER CARS FOR MILWAUKEE 

In the STREET RAILWAY J ouRNAL of Sept. 5, 1903, the new 
interurban motor cars of the Mi lwaukee E lectric Railway & 
Light Company, of a radically new design, were described. For 
attachment to these motor cars as trailer cars during times of 
unusually heavy traffic, the Milwaukee E lectric Railway & 
Light Company is now having built at the St. Loui s Car Com
pany's shops a car, the design of which is shown by the accom
panying drawings. This car, as can be seen, has the vestibule 
platforms with a movable seat over the steps, so that the front 
vestibule can. be used for seating purposes when the car 1s 111 
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lowing is about to enter the block it wi ll see the green per 
missive signal, showing that there is a car in the block ahead 
going in the same direction. The passing of the trolley of the 
second following car at the first contact box will lock again the 
danger signal in the signal box at the other encl of the block. 

the country an d as an entrance when in the city. l n th is 
respect it is sim ilar to the motor cars previously described. T he 
arrangement of wi ndows makes the rear of th e car about as 
near an observat ion car as can be obtained. Th e ca r i~ divided 
in the center for a smoking compartment. 
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WATER TUBE BOILER AND SUPERHEATER 

T he accompa nying cuts present two views of the Milne 
water-t ube boiler, designed and built by the Milne Boi ler Com
pany, of New York. T his boiler is a simple combination of 

REAR VlE\V 0F WA l ER-'l UDE BUILER, SI-IUWl N c; FEED-W AT E J{ 
SECTl() N 

four parts, namely, an upper and lower drum, a number of 
sec tions of staggered ➔- in. seamless drawn steel tubes connect
ing them, and an independent fe ed-water section composed of a 
single staggered row of tube s coupled to the drum s. Not an 
oun ce of superfluous materi a l. nor any of the numerous part s 
and complications so prevalent in steam boiler practice are to 
Le fo und in this type, the whole hav ing been designed to gen
era.te stea m at the highest effici ency with th e most perfect fnel 
economy. 

T he drums a re set one above th e other and connected by a 
number of rows of ➔-in. tubes, all jo ints being expanded. T he 
tuues are a ll curved to a 5-ft. radius. There are but five dif
fere nt bends in a complete se t of tubes. the front and back rows 
being interchangeable. T he tube_ a re paced and arranged so 
tha t any of them can be remO\·ed and replaced without di sturb
ing the brick work or the tubes adjoin ing. 

T he feed-water ~ection is composed of a single staggered row 
of ➔-in . tubes extending complete ly across the back of the boiler. 
T he upper ends of th e tubes a re expand ed into an independent 
header ( not connected with th e upper drum ) whic h receives 
the feed water. Feed wate r is not admi t ted to the upper steam 
and water drum. This feed-wa ter section takes up considerable 
heat heretofo re wasted, as it presents a cool surface to the 
escaping gases, ancl adds anoth er element of safety in protec t
ing the drum pla tes from the influence of the feed water, par
ticularly in case of low water. Much drier steam is produced, 
as fluctuat ions in temperature, due to ,·ariable feed supply. a re 
ve ry unlikely. 

T he furnac e de sign and heating surface si tuation will , with 
intelligent firing. produce the most perfect combustion, because 
the fire-b ri ck arch covering the furnace maintains the high 
temperature required to ignite and burn the fu el gases. As the 
heating surface is situated at the back of the furn ace and bridge 
wall. the highest furnace temperature is maintained, and the 

temperature of the fuel gases not reduced until combustion is 
completed. 

T he boii'er is constructed of wrought steel materia l thrcugh
out. It contains no flat, stayed or inaccessible surfaces. All 
surfaces are cylindrical, of moder~te diameters, and accessible 
in the most direct manner for every purpose. 

T he vertical position of the tubes prevents th e collection of 
dust and ashes, thereby insuring a rapid and uniform trans
mi ssion of heat, and as the gases of combustion travel about 
70 ft. ove r the h eating surface, and finally over the feed-water 
section before escaping, hi gher fuel economi es a re in sured than 
heretofore possible in steam boiler pra ctice . 

T he tubes can be cleaned wi th g reater ease and less expense 
than straight tubes; scaffolding or other struct ures a re not 
needed, and there are no hand-hole plates to remove an<l re
place. One manhole gives access to every tube in th e boiler. 
and any of the mechanical rotary cleaners. now so extensively 
used. wi ll clean th em in the most direct manner. 

The Milne steam supe rheater is of the most simple fo rm, 
being composed of an upper anrl lower st eel header , having 
each end of th e superh ea ting tubes expanded therein, th e flexi
bi li ty of thi s fo rm amply provi"ding fo r expa nsion and con
t raction. Be ing situated in the front of the boiler it is directly 
accessib le fo r any purpose, and in case of se rious derangement 
can be removed entirely while th e boiler is under pressure. 

The simple nature of th e connections permits in stantan eous 
flooding, accompanied by a perfect circulation of th e water in 

SECTION _0£ WATER-TUBE BOILER 

the boiler, and, what is equally important, the degree of super
heat can be varied to suit all practical working conditions. 

T he simplicity of the complete boiler and superheater guar
antees the greatest ease and efficiency in operation and the 
lowest cost for maintenance. They a re constructed in sizes up 
to moo hp. and for any steam pressure, the design permitting 
ample grate area for capacities far in excess of the rating. 
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1500-KW ALTERNATOR FOR ST. LOUIS 

The following is a description of the large alternating-cur
rent generator to be installed by the National Electric Company 
at the central power station of the Louisiana Purchase Ex
position at St. Louis. This alternator will be direct connected 
to a 2250-hp Hamilton-Corliss vertical cross-compound engine. 
The rated output is 1500 kw, 25 cycles, 6600 volts, running at 
83 r.p.m. 

Like all of the standard alternators built by the National 
Electric Company, it is of the revolving fi eld type, leaving the 
armature stationary and easily accessible. The difficulty of 
properly insulating the armature coils is eliminated, as the 
windings are not subject to any mechanical strains whatever. 
The revolving field is of large diameter , giving additional fly-

gether. Bolts and keys are contained entirely within the cross
section, obviating the use of side lugs. Large open spaces are 
provided in the sides of the frames, allowing a free passage of 
air from the ventilating ducts in the core. 

The armature core is bu ilt up of laminated soft steel punch
ings, annealed and japanned before assembling. Ventilating 
space blocks are inserted at suitable intervals, providing open
ings extending around the circumference and allowing free 
passage for the heat generated in the windings. T here are six 
slots per hole, 2_½ ins. deep by 1.½ ins. wide, each being wound 
with fourteen conductors of .37-in. x .28-in. compressed copper 
strand. The internal diameter of the armature is 16 ft. ¾ in., 
and the width of the core 16 ins. 

Cast-iron collector rings and carbon brushes are used, 
enabling the machine to be operated with a minimum amount of 
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wheel effect to the engine. The construction of the fi eld coils 
is such as to make them practically indestructible. All parts 
are accessible, and the method of ventilation insures low tem
peratures. 

The revolving field is made of cast-steel in halves, which are 
bolted and secured together by shrunk links. The rim of the 
wheel is in channel cross-section, to which the cast-steel pole 
pieces are bolted. The field coils comprise sixty-five turns of 
1_½-in. x ¼-in. copper strap, wound on edge and thoroughly 
insulated, the outer edge of the coil being exposed to the atmos
phere for cooling. Laminated pole shoes are secured to the 
ends of the pole pieces, and serve to hold the field coils in posi
tion. These shoes cover a large polar arc, distributing the 
magnetic flux evenly. 

The field coils are insulated from the pole pieces by fuller
bo:irds, and from the pole shoes and spider ring by heavy fiber. 
The revolving field is 16 ft. in diameter, and weighs approxi
mately 50,000 lbs. 

The frame is a circular cast-iron housing into which lami
nated punchings with inwardly projecting teeth are assembled 
for the reception of the armature windings. T he frame is ex
tremely heavy and stiff, not requiring any external support. It 
is divided horizontally, the halves being bolted and keyed to-

attention, and at the same time providing a collector gear which 
wi ll carry a heavy temporary overload. 

T he net weight of this alternator is 135,000 lbs. The efficiency 
guarantees a re as follows: One and one-quarter load, 95.5 per 
cent; full load, 95.5 per cent; one-half load, 94.75 per cent. The 
regulation is 5.5 per cent on power-factor unity, and 22 per 
cent on power-factor zero. 

The temperature will not exceed 30 <legs. C. on armature and 
magnets on a continuous run at full load, and 40 <legs. C. on the 
armature and magnets on a continuous run at 25 per cent over
load. 

•• 
The announcement was recently made in the STREET RAIL-

WAY JouRNAL that the Western Ohio Railway and the Day
ton & Troy Electric Railway had completed arrangements for 
operating limited cars between Lima and Dayton, charging 
$1.40, as compared with $2.20, the fare over the same route 
made by the parallel steam road. Now the Cincinnati, Hamil
ton & Dayton Railway (steam) announces that it will meet the 
rate of the electric lines and inaugurate additional train ser
vice should the competition become active. It is stated also 
that the present conditions will continue if the electric roads 
abandon their plan of limited service. 
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SECOND MEETING OF THE OHIO INTERURBAN RAILWAY 
ASSOCIATION 

T he second meeting of the Ohio Interurban Railway Associa
tion was held at the Hollenden Hotel, Cleveland, April 28. 
About sixty operating railway men and supply men were pres
ent, including representatives from a number of roads in North
ern Ohio that were not represented at the previous meeting. 
Practically the entire session was given up to the discussion of 
a plan for handling the form of coupon book adopted at the 
previous meeting, and for adjusting settlements between the 
var ious companies using the coupon book. T his matter has 
been left to the transportation committee of the association with 
J?0wer to act. A s stated in the last issue of th is paper the 
transpor tation committee met at Fostoria, Ohio, April 16, and 
formu lated a plan of agreement. However, the committee 
decided that this agreement was quite an important matter , 
and decl ined to take final action, and, instead, recommended 
its plan to the association fo r adoption. 

In the meantime, H . C. Lang, of the 'vVestern Ohio Railway 
Company, had fo rmulated a plan of agreement between the 
companies, patterned a fter the contrac t existing between the 
compani es in the Central T raffi c Association of steam roads. 
Mr. Lang presented his plan before the meeting, and the di s
cussion which fo llowed took up the g reater part of the time 
set apart for the session. Many of those present favored Mr. 
Lang's plan, whi le other s thought it too cumbersome. It was 
finally decided to send typewri tten copies of both plans to the 
var ious roads in the association, together wi th a return postal 
card giving an opinion on the subj ect. One of the plans will 
then be adopted at the next meeting. 

T he plan proposed by the transpor tation committee was, in 
brief, as follows : 

Coupon books to be issued by the various companies and to 
be purchased in bulk through the secretary of the association, 
who would have them printed, thus insuring uniformity. 
Books to be numbered in consecutive order and charged to a 
company as sent out. Settlements to be made between the 
various auditors not la ter than the tenth of the month, in which 
coupons were collected. Settlements to be made on a basis of 
83 1-3 per cent of the face value of the coupons and settlements 
to be made by payment of balances. ' Each road to keep a daily 
record of serial numbers collected, to be made basis of settle
ment in case of loss or surrender of book and to indemni fy 
issuing railway against lost coupons being presented fo r pay
ment. Unused coupons to be redeemed at option of issuing 
company within eighteen months, fu ll face value to be com
puted for all coupons used and remainder to be redeemed in 
cash. New companies to be bulletined by secretary. T he 
agreement to be for one year from May 1, 1904, any company 
to be permitted to withdraw from the agreement upon six ty 
days' notice, providing all adjustments with other compani es 
have been made. But companies withdrawing from the agree
ment must continue to honor books of other roads that were 
issued prior to the date of withdrawal from the agreement. 
Violation of rules to be brought before the association for 
action. Rules to be amended by two-thirds vote of companies 
in the agreement; thirty days' notice to be given to all com
panies of such changes. The decision of the transportation 
committee to be final in all disputes. 

The plan proposed by Mr. Lang contemplates the formation 
of a bureau, to be composed of all roads par ti es to the coupon 
book agreement. This would take the matter of coupon books 
out of the hands of the association, and all matters pertaining 
to same would be controlled only by those who are par ties to 
the agreement. I t is proposed to have an executive committee 
composed of three members, selected by the various roads, the 
action of this executive committee to be final in all di scus
sions arising between the various roads parties to the agree-

ment. It is proposed to change the form of the book some
what, and attach the contract with the purchaser to the 
audito r 's check, to be retained by the selling agent and for
warded to his company. Coupons to have a perforated line 
through the center , each section of each coupon to have the 
initial of the issuing road and the number of the contract. One 
section of each strip is to be reta ined by the company collect
ing and the other to be mailed to the road that issued the book. 

The secretary of the association to be the secretary of the 
bureau. All books to be ordered through the secretary, who 
will order them from the official printer, bill to be rendered to 
the company ordering. New roads desiring to become parties 
to arrangement must be approved by the executive committee 
of the bureau. Each company party to the agreement to give 
a bond of $ 10,000. Expenses of bureau to be provided for by 
an assessment, based on 25 cents per single track mileage. Set
tlements on coupons to be made monthly by balances between 
the various auditors. Redemption of coupons to be on a basis 
of cash fa re for the portion used. Meetings of the bureau to be 
called by executive committee. Members of bureau may be 
fined $1 for fa ilure to have representatives present at meet
ings. Members may be represented by proxy. Instructions to 
agents and conductors to be uniform, as prescribed. 

T hese rules provide among other things that the signature 
of purchaser must be made in presence of agent. Baggage to 
be checked in accordance wi th the rule of the road over which 
book is being used. In case a loss of book is reported to agent, 
the agent must send a written notice to his auditor, who will 
notify other roads to take up the book. Owner of the book 
must agree that in case he finds the book he ,will not attempt 
to use it unti l he has not ified the company from whom he pur
chase() it. E xpired books will not be redeemed. A joint agent 
must ascertain over which road a passenger desires to travel 
fi rst and sell a book for that road. Coupons will be accepted for 
local fares outside of corporations. On the back of each coupon 
st rip the conductor must write the name of the station at which 
the passenger boarded the t rain, hi s destination and the train 
number. 

F. J. J. Sloat, general manager of the Cincinnati , Dayton & 
Toledo Traction Company, brought up for discussion the sub
ject of uniform rates fo r interurban cars operating over the 
tracks of other interurban roads. Mr. Sloat stated that during 
the past year or two all of the seven interurban roads radiating 
from Dayton had sent special cars over the Cincinnati, Dayton 
& Toledo, and that hi s road has sent cars over all the other 
roads. T hi s interchange of t raffic has been considered com
plimentary, and no attempt had been made at an equitable ad
justment. He stated that he believed that this interchange of 
business was bound to grow, and that particularly in view of 
the agitation on the subject of operating through limited cars 
over several roads, he thought that some equitable basis should 
be arrived at for the division of receipts. H e stated that a 
scale of prices for such interchange of business would be diffi
cult to arrive at, because of the g reat difference in the equip
ments and weights of cars, the capacity, gear ratio, etc., the 
idea being that a heavy car with large seating capacity, heavy 
motors and high gear , costs more to handle than a lighter car 
having smaller motors and lower sperd. Mr. Sloat presented 
a tabulated statement of the various sizes of motors used in the 
operation of interurban cars, ranging from 125 hp to 500 hp, 
the gear ratio, the maximum and minimum weights of cars, and 
the operating charge per car mile, based upon the kilowatt-hour 
consumption, including bond interest charge. These figures 
ranged from 15 cents to 28 cents per car mile. Mr. Sloat pro
posed that a committee be appointed to prepare a tabulated 
statement of the cost of operating various types of cars, and 
that the matter of adopting such a schedule be discussed at the 
next meeting. 

Taking as a concrete case, Mr. Sloat spoke of a special party 

( 
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going from Piqua to Cincinnati, over the Dayton & Troy and 
the Cincinnati, D ayton & Toledo. In the division of receipts 
both companies should consider the dead mileage as well as the 
live mileage. The special car on the Dayton & Troy would run 
from the car house a t Troy to P iqua, then down to Dayton and 
qack to Troy on the return t rip, a total of 60 miles over the 
Dayton & Troy. O n the Cincinnati, Dayton & Toledo the round 
trip from Dayton to Cincinnati and return would be I IO miles. 
At 50 cents, the D ay ton & Troy fare, and 95 cents, the Cin
cinnati, Dayton & Toledo fa re, the single t rip r ate would be 
$1.45, or $58 for fo rty passengers. T he Dayton & T roy cars 
are 200-hp cars, wi th proportionately heavy equipment, wh ich, 
according to M r. Sloat's schedule, should be charged at the 
rate of 23 cents per mile. T he operating cha rge on the 1 IO 

miles would thus be $25 .30. T he Dayton & Troy regular fare 
would be $20, and deducting this together wi th Mr. S loat's cost 
charge from the $58, would leave a ba lance o-f $12.70, which 
Mr. Sloat stated would be his profi t for handling the car over 
his track. 

Some one took exceptions to this last item on the ground 
that as the Dayton & Troy would fu rni sh the crew while the 
Cincinnati, Dayton & T oledo would simply furn ish the pilot, 
the Dayton & Troy should enj oy part of the profit while the 
car was on the Cincinnati, Dayton & Toledo t racks. One 
manager remarked that he would not permit a fo reign crew to 
operate over his tracks, even though the car was in charge of a 
pilot, while another manager was equally positive that he would 
not care to have strange crews handling h is cars. The question 
of liability to cars and passengers w hile on fo reign roads 
entered into the discussion, and it was obvious that a wide 
range of ideas would have to be thrashed out before a schedule 
of charges, such as proposed by Mr. S loat , could become opera
tive but at the same time it was recogn ized as a subject wh ich 
is of considerable importance in a district where interurban 
lines are being connected up as they a re in O hio. 

Warren Bicknell, chairman of the committee on legisla
tion, presented a report of the work accomplished by his com
mittee before the recent S tate L egislature. As outlined in the 
last issue of the STREET RAILWAY J ouRNAL, the committee put 
through several measures of considerable moment to electric 
railways, and killed several others that were considered detri
mental to the best interests of the properties. 

Walter H. Abbott, of the Roberts-Abbott Company, gave a 
" chalk talk" on steam turbines. In a very entertaining manner 
he described the principles, make up, advantages and disad
vantages of the three leading fo rms of turbines used in th is 
country, and presented figures showing the economies claimed 
for the various_ types as c·ompared with reciprocating engines. 
Mr. Abbott referred particularly to the De Laval turbine in
stalled at the power station of the Ohio Central Traction Com
pany, and the Parsons turbines now in operation at the Cleve
land & Southwestern Traction Company's station, both of 
which were installed under Mr. A bbott's dir ection. He stated 
that both of these installations were proving out most satis
factorily. 

Thursday evening the delegates took a special car over the 
Cleveland & Southwestern line to E lyria, w here they had an 
opportunity of inspecting the P a rsons turbines described by 
Mr. Abbott. The return was by way of Lora in, and the party 
took a special car on the Lake Shore E lectr ic Railway to the 
Beach Park power station, in which has just been installed a 
I 500-kw, 16,500-volt A. C. generating set. T he run to Cleve
land was made in one of the " limited" type of cars at a speed 
which was commented upon. 

Invitations to inspect the plants of the Sherwin-Williams 
Paint Company, the Kuhlman Car Company and the National 
Carbon Company were read at the meet ing, and some of the 
delegates availed themselves of the invitations. 

The Dayton contingent made an " all trolley" t rip from Day-

ton to Cleveland by way of Toledo. They left Dayton at 9 
a. m. and reached Cleveland at IO :30 p. m., covering nearly 300 
mi les. 

The next meeing of the Ohio Interurban Railway Associa
tion will be at the Chittenden Hotel, Columbus, the last week 
in May. 

Seventeen companies have promised to become parties to the 
coupon book agreement as soon as the plan is formulated. 

NEW MEMBERS ADMlTTED AT THE CLEVELAND MEETING 

Thos. F. Clohesey, Stanley Electric & Mfg. Co., Cincinnati, Ohio. 
J. A. Rutherford, Tuscarawas Traction Co., New Philadelphia, 0. 
J. 0. Wilson, Cleveland & Southwestern Trac. Co., Cleveland, 0. 
A. J. Reynolds, The National Ticket Company, Cleveland, Ohio. 
Geo. S. Davis, STREET RAILWAY JouRNAL, Cleveland, Ohio. 
Daniel Royse, Street Railway Review, Chicago, Ill. 
E. R. Larter, Dayton & Troy Traction Co., Tippecanoe City, 0. 
F. W. Stewart, Climax Stock Guard Co., Chicago, Ill. 
A. R. Dittrick, Dittrick & Jordan Elec. Co., Cleveland, Ohio. 
Wm. H. Stafford, Central Union Tel. Co., Indianapolis, Ind. 
W. R. McKown, Indianapolis & Eastern Ry. Co., Greenfield, Ind. 
Milton C. Stern, Egry Autographic Register Co., Dayton, Ohio. 
James F. Mahoney, H. W. Johns-Manville Co., Cleveland, Ohio. 
E. F. Schneider, Cleve. & Southwestern Trac. Co., Cleveland, 0. 
A. E. Akins, Cleve. & Southwestern Traction Co., Cleveland, 0. 
Frank Hoffman, Jas. V. Howell & Co., Cincinnati, Cleveland, 0. 
L. M. Wolf, Ohio Central Traction Co., Cleveland, Ohio. 
Valentine Winters, Dayton & Troy Traction Co., Dayton & Troy 

E lectric Railway Co., Dayton, Ohio. 
Ambrose Petry, Ambrose Petry Co., Dayton, Ohio. 
Clinton E. Palmer, Cincinnati, Dayton & Toledo Traction Co., 

Middletown, Ohio. 
William Akins, Ohio Central Traction Co., Galion, Ohio. 
J. A. Bendure, Lima E lectric Railway & Light Co., Lima, Ohio. 
Frederick V. Green, Westinghouse Traction Brake Co., Cleve-

la1,d, Ohio. 
J ohn Mc George, Mc George & Sons, Cleveland, Ohio. 
Francis B. Morgan, Eastern Construction Co., Cleveland, Ohio. 
Geo. H. Pomeroy, Cleve. & Sharon Traction Co., Cleveland, 0. 
0. M. Carter, Western Electrician, Cleveland, Ohio. 
L. C. Thompson, Taylor Manufacturing Co. , Cleveland, Ohio. 
F. W. Coen, Lake Shore Electric, Cleveland, Ohio. 
S. T. Dodd, Stanley Electric Mfg. Co., Pittsfield, Mass. 
Edward M. Williams, Sherwin-Williams Co., Cleveland, Ohio. 
Geo. B. Dusinberre, Westinghouse Electric & Manufacturing Co, 

Cleveland, Ohio. 
\i\Tarren Bicknell, Lake Shore Electric Ry. Co., Cleveland, 0. 
F. W. Bliss, Buckeye Electric Co., Cleveland, Ohio. 
W. E. Ludlow, Ludlow Supply Co., Cleveland, Ohio. 
R. H. Mickey, National Carbon Co., Cleveland, Ohio. 
W. S. Hammond, Jr., Consolidated Car H eating Co., Chicago, Ill. 
Robert K. Fast, Trolley Supply Co., Canton, Ohio. 

BROOKLYN RAPID TRANSIT COMP ANY MAKES CONTRACT 
FOR REMOVAL OF SOIL FROM SUBWAY 

The endeavor on the part of the Brooklyn Rapid T ransit 
Company to develop new phases of business as auxiliaries to 
its purely street railway field is evidenced again in the execu
tion of a contract with Messrs. Cranford & McNamee, con
tractors for one of the sections of the Rapid Transit Subway 
to be built in Brooklyn. T he company proposes to dispose of 
the excavation. The section of the subway in question extends 
along Flatbush Avenue from Fulton Street, where there are 
elevated railways, and the work of constructing the subway 
will require supporting both the surface tracks and the ele
vated structure without interfering with the regular traffic 
operation of the roads. The contractors will be allowed to 
close off one side of the street, and the Brooklyn Rapid Transit 
Company is now at work laying a third surface track as a 
siding, long enough for perhaps five cars. At a point between 
the siding and the adjacent main track, will be located a hoist
ing derrick which will lift the excavated material in buckets 
from the subway and dump into gondola cars. 
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PROMINENT EXHIBITS AT THE ST. LOUIS EXPOSITION 

The opening of the Louisiana Pu rchase Exposition at St. 
L ouis on A pril 30 m akes a r eview of th e exh ibits in the trans
portation line to be shown there of interest. Owing to the 
condition of the grounds and buildings, as described elsewhere 
in this issue, it is impossible to present yet any satisfactory 
views of the street railway exhibits, which a r e divided between 
E lectricity B uilding and Transportation Building. Through 
the courtesy of d iffer ent manufactu rers, however , it h as been 
possible to present a brief statement of certain of the exhibits 
to be m ade a t the F a ir. F urther information, w ith v iews, will 
be published in early issues of this paper. 

EXHIBITS AT T H E ST. L OUI S FAIR 
The exhibit of the J. G. Brill Company occupies 3 00 linear fee t 

on aisle D of the Transportation Building, and consist s in the 
main of a suburban type of the patented semi-convertibl e car, a 
double-truck convertible, and a thirteen-bench " N arragansett" 
car ; three sizes of th e high-speed truck No. 27-E, one size each of 
the single-truck No. 21-E, the "Eureka" maximum traction, and 
the suburban truck No. 27-G. An exceedingly attractive office is 
in a section of a car with windows of the semi-convertible style, 
and fini shed in solid mahogany r ich in parquetry. The cars are 
handsomely fini shed in rich woods inlaid, and include details 
which make them singularly complete, and are equipped with the 
well-known Brill patented specialt ies. 

William Wh arton, Jr. & Co., Inc., of P hiladelphia, will h ave an 
exhibit at the St. L ouis Exposition in the Transportation Build
ing, aisle C, posts 8, 9 and ro. It will com prise part s of special 
track work, such as switches, frogs, crossings, etc., bo th fo r steam 
ra ilroad use and for street railway use. P articular stress is laid 
by this company, as is well known, on the introduction of manga
nese steel into track work in general , and the great value of this 
is to be illustrated by some samples giving evidence of the long 
life imparted to t rack work by the use of manganese st eel. Some 
specialti es are also to be shown, like the W harton improved un
broken main line switch , for steam rail roads, and th e W hart on 
unbroken main line switch fo r st reet railways, the W har ton man
ganese steel fro g fo r steam railroads, the guard rail with manga
nese st eel r einforcement for steam railroads, and the manganese 
steel hard center work for street railway girder ra il track, also 
solid manganese steel work for T-rai l track. T he entire exh ibit 
will present the most modern and advanced constructions and all 
parts of special track work as supplied by the company. I t will 
be in charge of Arthur S. Partridge, of St. Louis. 

T he Standard Steel Works, of Philadelphia, Pa., will have an 
exhibit in the Transportation Building. T he articles to be shown 
are st eel tired wheels of various types, solid rolled steel wheels, 
steel tires for locomotive and car wheels, steel castings for loco
motives and steel springs fo r locomotives, coaches and freight 
cars. The company will make a special featu re of wh eels mounted 
on axles fo r electric railway equipment. 

The Alberger Condenser Company, of New York, will have two 
large exhibits at St. L ouis. There will be an Alberger barometric 
condenser equipment in connection wi th the 5000-hp A llis- Chal
mers engine in the first space at main entrance of Machinery H all , 
and also an A lberger surface condenser equipment, in the adjoin
ing space, used in conn ection with several engines furnishing 
power fo r the intramural railway system. T he barometric con
denser equipment consists of an Alber ger barometric condenser, 
air cooler and tail pipe, with a vertical Corli ss combination engine 
and vacuum pump, operating in connection with a rotary ci rcu
lating pump. The surface condenser equipment consist s of a 
5000 sq. ft. Alberger surface condenser , horizontal Corliss dry 
vacuum pump and a centrifugal circulating pump and engine. 

The American L ocomotive Sander Company, of Philadelphia, 
will have examples of its style "A" and style " E" sanders in 
actual operation at St. L ouis, t ogether , of course, with various 
details of its sanding devices shown in sec tion , and in fact every
thing possible to show the construction and operation of the com
pany's sanding devices. This exh ibit will be located in the Trans
portation Building. 

T he United States Electric Signal Company, of W est Newton, 
Mass., will occupy space No. 167 in the E lectricity Building at 
the St. Louis Exposition. It will show its latest block signal 
system for electric railway service. C. V . Turner, of the com
pany' s works, will install the plant and probably remain at St. 
Louis during the month of M ay, and may be foll owed by J. H . 
Nickerson, treasurer, in June. 

The exhibit of th e Wyckoff Pipe & Creosoting Company, Inc. , 
of Stamford, Conn. , will be in th e Electricity Building, under the 

Court Colonnade. It will consist of Wyckoff creosoted conduits 
for underground wires, showing m ethod of laying; creosoted 
cross-arms, poles, cross-ties and paving blocks; two sections of 
piling, one creosoted and one uncreosoted, the one cr eosoted 
showing the penetration of the oil into the very heart of the pile, 
and the uncreosoted section showing the effect s of the t er edo in 
a very short t ime. The company will also have on exhibition 
sev,eral pieces of creosoted Wyckoff conduit, laid in Philadephia 
fifteen years ago, and removed by the Bell T elephone Company of 
P hiladelphia last fall on account of the building of a subway in 
that city. These pieces show no signs of decay whatever, and are 
just as good as the day they were la id. 

The Leonhardt Wagon Manufacturing Company, of Baltimore, 
will have one of its tower wagons on exhibition at St. Louis in 
the Transportation Building, Department of E lectricity, in con
nection with t he Electric Railway Equipment Company, of Cin
cinnati , Ohio, which will exhibit it s tools, etc., in connection with 
the Leonhardt wagon. 

E. Imhauser & Company, of New York, have arranged to have 
a working exhibit of their improved watchman's time detectors 
in the Fish, Game and Forestry Buildings at the St. L ouis Exposi
tion , and will also probably have them in some twenty t o thirty 
other concessions where they can be seen in operation. 

The Locke Insulator Manufact uring Company, of Victor, N. Y. , 
will have an exhibit of porcelain and glass insulators, both high 
and low tension, in the E lectricity Building at St. Louis. 

The Richardson Scale Company, of N ew York, will exhibit at 
the St. Louis E x position an automatic coal scale, working in con
junction with the Robins conveyor, referred to elsewhere, also two 
or three automatic grain scales of its usual type. This coal scale 
is operated entirely by gravity and is of the beam type. The coal to 
be weighed is delivered from the conveyor to the weighing hopper 
of the scale, which is suspended on one end of the beam and bal
anced on the other by a weight box in which ordinary deaci 
weights a re deposited. The material is admitted into the weighing 
hopper by m eans of a double swinging gat e, or cut-off, which at 
the beginning of the weighing operation is open. When the 
charge is nearly completed the first cut-off, or gate, actuated by 
the increased weight of the weighing hopper, closes and thus reduces 
the stream of material to a mere dribble-the second cut-off or 
gate being only partially open. When the exact weight has been 
passed in.to the hopper the cut-off completely closes and the exact 
balance is r eached. A lever, connected with the cut-off men
tioned, acting upon the lever attached to the hopper , sets in mo
t ion the mechanism which opens the bottom of the hopper, and, 
as soon as the char ge has been dumped, closes it and locks it. I n 
closing the bottom of the hopper the dumping mechanism in turn 
strikes th e lever connected with the cut-off, or gates, thereby 
causing the sam e to open and allowing a new charge to flow into 
the weighing hopper. The whole action is entirely automatic-the 
only power required being the momentum of th e falling material, 
except where bituminous coal is used, when some slight power is 
needed to drive the feeding apparatus fi tted above the scale. The 
drip , o r column of material, which is in the air at the time the 
feed is automatically cut off, is compensated for by a novel con
trivance which works automatically and without manipulation of 
any of the working parts. The machine is fitt ed with a self-regis
t ering device which r ecords and totalizes the weighing. The ex
hibit will be at stand N o. I in the Machinery H all. 

The H arri son Safety Boiler Works, of P hiladelphia, will be well 
represented at St. Louis by a large number of their specialties. 
These will be described later in connection with a more complete 
a rticle on the steam specialties. A number of these are now in 
se rvice in the pre-Exposition power plant and will later be trans
fe rred to exhibitors' power plant. They consist of one No. rr8 
Sor ge- Cochrane system and three 6-in. horizontal r eceivers. In 
addi tion, the W estinghouse, Church, K err Company is using at 
the F air one No. 14 r½ heater, and the company has installed in 
the Intramural power plant one ro-in. vertical receiver, one 8-in. 
vert ical receiver, one 8-in. horizontal r eceiver , one 40-in. vacuum 
oil separator, one No. II ½ -heater , one No. rro Sorge-Coch
rane system, one 14-in. horizontal receiver, two 6-in. horizontal 
oil ammonia receivers, one No. 7½-heater and one No. 9 heater. 

The Wheel Truing Brake Shoe Company, of Detroit, Mich. , will 
show shoes of various sizes and designs adapted for differ ent uses. 
Some ar e designed for removing flats from chilled iron wheels of 
electric cars, some are fo r dressing down flattened wheels of loco
motive driver wheels, and st ill others are especially designed for 
dressing down tread-worn or grooved tires of locomotive drivers. 

The Winton Motor Carriage Company, of Cleveland, Ohio, will 
have on exhibition one chassis, one Winton touring car in Winton 
red and one Winton touring car in Brewster green. 

T he Buckeye E ngine Company, of Salem, Ohio, will exhibit one 
of it s st andard cross-compound engines, with the following cylin-
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dcr dimensions: High pressure is 26½ ins.; low pressure, 50 ins. ; 
both 48-in. stroke. The wheel is 15 ft. in diameter and weighs 
40,000 lbs. The total shipping weight of the engine was a little 
over 300,000 lbs. The engine has governors upon both the high 
and low pressure sides, connected together in such a manner that 
both move an equal distance under any given change in load. 
The engine is well equipped with oil guards ar.d with a self-con
tained central oiling system, piped to all the principal bearings 
and regulated by needle valves. There is a pump for returning 
the waste oil to the filter. The engine is of the company's heavy
duty or rolling mill bed-plate typ e, and there are no extras of any 
description furnish ed, it being the company's intention to exhibit 
such an engine as is ordinarily supplied in filling orders. 

The Standard Underground Cable Company, of Pittsburg, Pa., 
and the McRoy Clay Works have installed a joint exhibit 
in Section 3, immediately adj oining the northwest entrance of the 
Electricity Building. The ex hibit shows a cross section of an 
actual conduit consisting of 72 ducts with a manhole at either 
end, one manhole being complete with a cover , the other being 
open. A trench 7 ft. deep and S ft. wide ex tends the entire length 
of this conduit, enabling close inspection of the method of laying 
conduits, including the wrapping, concrete base and top, and th e 
general construction of the manholes, showing hangers , pipes to 
holes, etc. At one end in the manhole is a capstan rigged up for 
drawing in cables and connected to a cable which is mounted on 
a reel at the other manhole; the cable is thus shown being drawn 
through the ducts and part of the ducts are split so as to show the 
method of fastening cables to rope, etc. From the various man
holes, cables go to di stributing poles t o illustrate the method of 
distribution to aerial cables for telephone, electric light and street 
railway work, with various terminals used to protect the ends of 
the cable in such work. Th e McRoy Clay Works show piles of 
clay as it is dug from the ground and th e various processes 
through which the material goes to produce the finished duct. 
The Standard Underground Cable Company will also exhibit sam
ples in handsome cases of all the various cables and appliances 
made by the company. An examination of thi s system will pre
sent in very complete detail the method of installing conduits and 
drawing cables into completed conduits. 

The International Steam Pump Company will be represented 
in a large number of departments and in various capacities at the 
St. Louis Exposition. The central compressin g power plant will 
be equipp~d largely with this company's apparatus , including a 
cross-compound, two-stage Cincinnati-gear compressor, and a 
cross-compound, two-stage· Meyer-gear compressor. The first 
machine is to supply the general exhibits of the Exposition and 
the second is to supply the transportation exhibits. The Grand 
Cascade, which will probably be the largest artificial waterfall ever 
exhibited, will be equipped with two 3500-gal. Worthington 
~6-in. single-stage turbines, each operating against a head of 159 ft. 
and driven by a direct-connected 2000-hp Westinghouse induction 
motcr. The fire protection of the Exposition will be furnish ed 
by twelve 1000-gal. Worthington underwriter fire pumps, and the 
sewage pumps will also be supplied by the company. Elsewhere 
the company will be represented in the C. H. Bradley & Company 
exhibit, with Westinghouse, Church,.Kerr & Company and with 
with the General Electric Company. 

The Lunkenheimer Lompany, of Cincinnati , will have an ex 
hibit in Machinery Hall, location 5-G Block 26. The company 
will show a comprehensive display of the high-grade specialties 
which it manufactures. 

The Peter Smith Heater Company, of Detroit , Mich. , will ex
hibit at the St. Louis Exposition one of its No. 2 heaters, nickeled 
in the most improved style, and placed on the private car of John 
I. Beggs, general manager of the Milwaukee Electric R ailway & 
Light Company, which is being built by the St. Louis Car Com
pany. 

The Electric Storage Battery Company, of Philadelphia, has at 
the St. Louis Exposition the most extensive and compreh ensive 
exhibit that has ever been made of storage batteries and auxilia
ries. It is located in Block 20, Electricity Building. A conspicu
ous feature is a map about 30 ft. in height by 45 ft . in length 
which, by an ingenious arrangement , shows the distribution of 
" Chloride Accumulator" installations throughout the United 
States. Illuminated glass jewels designate the locations and char
acters of the installations, whether for railway, central station, 
isolated lighting and power service, yacht plants, telephone instal
latior.s, etc. There is set up in a model battery house a complet e 
c perating installation of chloride accumulators for railwa,y service. 
Specimens of chloride accumulators rang in g in size from a 61-H 
type of cell to th e small es t laboratory cells, arc al so shown , to
gctl,1er with a complete exhibit of th e Exide battery, used fo r elec
tri c automobile work. In anoth er section of the exhibit there 
arc fi ve types of sto rage battery switchboards, together with end
ce ll switches, sto rage battery recording instruments, etc. 

The apparatus of th e H artman Circuit Breaker Company, of 
Mansfield, Ohio, will be ex hibited by its Western selling agent, 
The W esco Supply Company, of St. Louis, and will be fo und in 
the Electricity Building. The exhibit will consist of high-tension 
oil switches and circuit breakers, and also oil circuit breakers for 
direct current. The apparatus will be m ounted on a switchboard 
and it will all be shown under ac tual operatin g condi tions. The 
company will also have an exhibi t in connection with that of the 
Bullock Electric M anufact uring Company, consisting of a three
pole, 66oo-volt oil swi tch, which will be used in controll ing current 
for the large rotary converter which the Bullock E lectric Manu
fa cturing Company wi ll have on exhibition. 

The Harrisburg Foundry & Machine W orks will sh ow at the 
St. Louis E x position .one Fleming 4-valve tandem compound self
c iling automatic eng in e, of 600-hp capacity, directly conn ected to 
and driving a 400-kw Crocker -Wheeler generato r , furni shing 
power for the electric railway system within the E x position 
g rounds. In addition to thi s, th l" re is a small engin e of 8-hp direc t 
coqnected to 4½-kw Crocker-Wheeler generator for lighting the 
exhibit, speed 450 r. p. m. This exhibit is located in Machinery 
Hall. 

The Brown Hoistin g Machinery Company, of Cleveland, Ohio, 
will make an exhibit of hoistin g machinery, etc., jointly with the 
Yale & Towne Manufacturing Co rr:pany, sales agent for the 
Brown Company for trolleys, t ramrail equipment, and crabs and 
winches. The exhibit will be in the M achinery Building, and will 
comprise one of the Brown standard IO-ton and 15-ton locomotive. 
cranes, a complete line of safety crabs and winches, a full line of 
tram rail equipment and t roll eys up to IO tons capacity, plain , 
geared and electric , a stationary hand bridge crane, a small 
overhead traveler, and a very complete line of Y ale & Towne 
triplex chain blocks. 

The International R egister Company, of Chicago, expects to 
have _a large display, including a full line of International and N ew 
Haven registers, mounted on mahogany boards. One of the 
boards will be the one the company has shown at street railway 
conventions, and which has attrac t ed wide attention there. Some 
of the New Haven registers, however, will be mounted on posts. 
There will be poli sh ed oak boards containing a full lin e of th e 
various pulleys, bracket s, etc., manufactured by this company, a 
mahogany case with plate glass doors, in which will be shown 
punches, Heeren badges , and articles of that type, coils of pulley 
rope, bell cord, etc. Some of the registers will be shown with 
their dials remo,ved so that the working parts will be exposed. 
The company is located in the Transportation Building, aisle C, 
near post 30, right opposite the ex hibit of the St. Louis Car Com
pany, and will be represented at the convention constantly by 
A. N . Loper, for many years connected with the N ew Haven Car 
Register Company. 

Stombaugh guy anchors will be shown at St. Louis in the 
Electrical Building with the display of the W esco Supply Com
pany, which is in Section 8. The exhibit will also include 
wrenches of all sizes. 

The Egry Automatic Register Company, of Dayton, Ohio, will 
have an exhibit in the Vaned Indu stri es Building, the exact loca
tion being Block B-4, which is close to the British Exposition. 
Here the company has fitted up a handsome booth occupying a 
space 15 ft . x 15 ft. , where will be shown the many styles and 
sizes of th e E gry registers. Particular attention will be paid, 
however, to the company's train dispatching system, which has 
been described in thi s paper, and the company will show a system 

. in operation, through the connection of telephones located at 
opposite corners of the booth. A No. IOI di spatching register in 
the pole box, accompanied by a telephone, will r epresent a turn
out station, whil e the opposite corn er will be fitted up like a chi ef 
di stpatcher 's station , with a telephone, dispatching register , etc. 

The Burt Manufacturin g Company, of Akron, Ohio, will h ave 
no regular exhibit at the St. Louis E x position, but will be repre
sented by a No. 3 oil filt er in the 30,000-hp station which is used 
by the E x position authorities in their pre-power plant. A No. 3 
oil filt er will al so be used by C. H. Bradley, Jr. Company, of 
P ittsburg, a N o. 3 American filter by the Buckeye E ngine Com
pany, of Salem , Ohio, and a N o. 3 American filt er by the D e 
Laval Steam Turbine Company. 

N . A. Christensen, of Milwaukee, Wi s., will hav e no individual 
exhibit of hi s app aratus a t the St. Louis E x position. but has made 
arran gements with a number of concern s who will require com 
pressed air to install one of his compressors with their exhibi t. 
T hus the Standard R ailway Equipment Company wi ll use hi s 
compressor in connection with its pneumatic tools, the Pneumatic 
Signal Co mpany will employ one in dem onstratin g th e operation 
of its signal syst em, and th e W eber Gas & Gasolin e E ngine Com
pany o ne fo r use in starting up gas en _gines. 

Th e W . T. Van D orn Company, of Chi cago, will not have any 
regular exhibit at the St. Louis Exposition , but will be rep re-
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sented by the couplings in use on all the intramural cars that run 
through the Fair grounds. These cars will probably bear a 
placard stating that they are equipped with the Van Dorn auto
matic couplings No. 11. 

The exhibit of the American Brake Shoe & Foundry Company, 
of Mahwah, N. J., will be in the Transportation Building, and will 
present an illustration of the development of the railway brake
shoe for car and engine service from the time the plain cast iron 
shoe was adopted up to the present date. This will include sam
ples of the various patented brake-shoes which have come into 
successful use as standards on the various railroads during this 
period, and will show not only the development of the wearing 
face of the brake-shoe to secure durability and beneficial action 
on the wheel tread, but will also emphasize the various improve
ments which have taken place in the way of reinforcing the brake
shoe in order to continue it in service when the body metal cracks. 
The company will also be represented by the brake-shoes on many 
of the engines, cars and coaches on exhibition throughout the 
grounds. In the Baltimore & Ohio Railroad industrial exhibit 
the company will also have full-sized illustrations showing the 
development of the railway brake-shoe as indicated in its own ex
hibit with reference. to both the wearing qualities and staying 
qualities of the brake-shoe. The company will also illustrate 
various small steel castings made by its Tropenas process, cover
ing tools, oil cups, motor and gear castings, and representing it s 
product as supplied by the Chicago H eights steel plant. 

B. E . Tilden Company, of Chicago , manufacturers of car and 
locomotive r eplacing frogs and motor car replacers, will have 
several pairs of its steam railway replacing frogs on exhibition. 
These steam railway replacin g frogs are, of course, also adapted 
to the replacing of motor cars on interurban roads , but not for 
replacing cars on paved streets. This exhibit will be in the Trans
portation Building. The company will probably not exhibit at 
the St. Louis E x position motor fro gs for replacing street railway 
rolling stock on paved streets. 

T he Crane Company, of Chicago, will have two exhibits, one 
in Machinery Hall , Block 26, aisle H -4, the other in Transporta
tion Building , wes t end aisle H , r.ear aisle 4. The company's 
exhibit in Machinery Hall will consist of a full line of steam, gas, 
water and engine supplies, including pop safety valve, electrically 
operated gate valves, pipe bends and special flanged connections. 
That in the Transportation Building will comprise a full line of 
valves and fittings fo r locomotive and marine use, including all 
types of brass and iron pop safety valves for locomotive and 
n1anne use. 

W . W . Lindsay & Company, engineer s and contractors, of 
Philadelphia, will be represented at the St. Louis Exposition by 
a model electric storage battery house, 20 ft . long, 12 ft. 9 ins. 
wide, and 12 ft. 6 ins. high, which they constructed for the Elec
tric Storage Battery Company, of P hiladelphia, as part of the 
exhibit of that company in the P alace of Electricity. The building 
is of st tel and concrete throughout , and is an exact reproduction 
of a design for a large modern sto rage battery house. The col
umns and trusses are built of structural steel. The chief feature 
of the bui lding is the roof and walls, which are built of ferro
inclave. This is a somewhat new building material and is manu
factured by the Brown Hoisting Machinery Company, of Cleve
land, Ohio, for whom W . W . Lindsay & Company are agents , 
and whose shops in Cleveland are -: onstructed entirely of it. The 
ferro-inclave is covered on the inside as well as the outside with 
cement plaster, fo rming an interior finish and completely incasing 
all the structural steel , thus protecting the columns and trusses 
from the battery fum es. F erro-inclave, it might be added, is fire
proof, waterproof, practically indestructible and light in weight, 
makin g it particularly adapted to storage battery houses , power 
houses, car houses, etc. 

T he Joseph Lay Company, of Ridg eville, Ind., has arranged for 
an exhibit in the Manufacturers' Building at the St. Louis Ex
position, and will there present a full line of its brooms, including 
those manufactured especially for street railway service. The dif
fe rent samples of brooms for this work will be arranged on a 
la rge board tastefully designed, and descriptive circulars will be 
prepared fully explaining the advantages of these brooms over 
the old-style broom. 

The Baldwin Locomotive Works, of Philadelphia, will have an 
exhibit at the L ouisiana Purchase E xposition consisting of thir
teen steam locomotives in the Palace of Transportation, two of 
which will be placed on pedestals at the entrance and the others 
in aisles G and H , west of the cent er of the building. The com
pany will also have three electric locomotives and four electric 
trucks in the P alace of Electricity, Block 3, aisles A, B and S. 
One of the electric locomotives is designed fo r surface haulage, the 
o ther two for mine haulage. T he electric trucks are designed to 

illustrate: (1) The heavy construction shown by the type built 
for the Interborough Rapid Transit Company, of New York. 
This truck weighs 12,500 lbs., without motors, and is designed to 
carry a weight on the center pin of 25,000 lbs. (2) The medium
heavy construction is shown by the type built for the Central Illi
nois Construction Company. This truck weighs II,000 lbs., without 
motors, and is designed to carry a weight on the center pin of 
26,500 lbs. (3) The light construction for interurban service 
shown by the type recently supplied by the company to the Twin 
City Rapid Transit Company. This truck weighs 6300 lbs., and 
is designed to carry a weight of 18,000 lbs. (4) The light con
struction for street railway service. The weight of this truck is 
5300 lbs. , and it carries a weight of 14,000 lbs. 

The Elliot Frog & Switch Company, of East St. Louis, Ill., will 
have an exhibit in the Transportation Building devoted entirely 
to new designs of frogs, switches and switch stands. 

The H eine Safety Boiler Company, of St. Louis, Mo., has 
erected in the main power station eight boilers of its single shell 
type, rated at 400 hp each, set in four batteries of two boilers 
each. Each boiler consists of a single drum 48 ins. diameter, 
with 176 18-ft. tubes and is designed for a safe working pressure 
of 175 lbs. per sq. in. They are connected by means of an over
head horizontal breeching to an induced draft apparatus. Each 
boiler is provided with a Green traveling chain grate, the fuel for 
which is fed from overhead coal bunkers which are kept filled 
from a central distributing bunker by means of overhead con
veyors. The ashes are discharged into an ash pit which opens 
into a tunnel in the space in front of the boilers, thus 
permitting the removal of the ashes without inconvenience. Be
sides the eight boilers in this main power house there are three 
Heine 250-hp boilers of the double shell type in the power plant 
of Ferris wheel and also 210-hp boilers of the single shell type in 
the fuel testing plant of the Outside Mining Exhibit. These lat
ter two plants will be equipped with ordinary flat grates and the 
usual high stack. The Heine Safety Boiler Company will also 
have an exhibit space in the extreme northwest corner of Ma
chinery Building, in which will be exhibited portions of Heine 
boilers, illustrating methods of construction, and also samples 
illustrating the quality of material used in construction of the 
boilers. A portion of this space will be utilized as an office and 
resting place for visiting engin eers. 

The Wal ter A. Zelnicker Supply Company, of St. Louis, has 
secured a large space in the Transportation Building, where it 
will exhibit a few of its specialties, among them being the Zel
nicker " double-clutch" car mover, which has been of great as
sistance to the railroad companies at the Fair grounds in placing 
their large and heavy dead locomotives in position. The exhibit 
will also include the company's new 60-ton hydraulic wheel press, 
which represents several years of experiments, and is designed so 
that a maximum result is obtained on a minimum of weight. The 
company is also expecting to show its well known rail bender 
and a large variety of track tools and other machinery. 

The Robins Conveying Belt Company, of New York, will be 
located at St. Louis in Block 1, Section 1, Machinery Hall. Its 
exhibit will consist of three 16-inch belt conveyors, with the com
pany's patent automatic distributing tripper and a Richardson 
automatic scale to weigh the material as it passes from one con
veyor to another. 

The Duff Manufacturing Company, of Allegheny, Pa. , will have 
two or three exhibits at the World's Fair, including a complete 
exhibit of all jacks in the Transportation Building, and also one 
in the Machinery Building. The company is further exhibiting 
the Barrett pipe forcing jack, in the Liberal Arts Building, in 
connection with the W estern Gas Association exhibit. In all the 
company will show between forty and fifty different sizes of Bar
rett lifting jacks of various capacities, among them the new No. 
30 Barrett geared ratchet-lever jack of 30 tons lifting capacity, 
which will be on exhibition for the first time; the Barrett motor 
armature lift, which will be shown in the Transportation Build
ing, a full line of Barrett differential screw jacks, the Barrett auto
mobile jack, which will be shown in connection with the general 
automobile supply exhibit and also in the company's regular ex
hibit; also a complete line of track jacks, car jacks, car house 
jacks, journal jacks, bridge jacks and screw jacks. 

The Atlas Railway Supply Company, of Chicago, Ill., will have 
an exhibit containing a full line of samples of its straight, com
promise, insulated, raised and standard joints for T and girder 
rails, also braces and tie plates, and the Atlas primer and surfacer 
for priming and surfacing cars of street and steam railways. This 
exhibit will be located in the Transportation Building, aisle C, 
post 28. 

The Weston Electrical Instrument Company, of Waverly Park, 
Newark, N. J., will have a particularly attractive booth in Elec
tricity Building, space No. 25, immediately opposite the entrance. 

( 
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I t will contain a full line of the electrical m easuring instruments 
for which this company is famous. 

The space which has been allotted to the Western Electric Com
pany in the Louisiana Purchase Exposition, St. Louis, is Block 
No. 17, located near the southwestern corner of the Electricity 
Building. Immediately adjoining on the south is the space which 
has been allotted to the American Telephone & Telegraph Com
pany. I n the center of the W estern Electric Company's space a 
motor generator equipment will be installed, consisting of two 
L-5, IOo-kw frames, the motor side taking current at 500 volts and 
the generator side delivering current at 220 volts. This unit will 
operate in conjunction with a 15-kw compensator, thus permit
ti ng the use of 1 IO, 220 and 500-volt current. T his same space 
will also contain two switchboards, one for controll ing the opera
tion of the apparatus receiving current from th e motor generator, 
and upon th is board wi ll be mounted all th e necessary switches, 
circuit-breakers, ammeters, etc. The other board will be for dis
play purposes only, and will contain a line of knife switches, cir
cuit-breakers, voltmeter switch es and kindred apparatus. In the 
extreme northeast corner of the space a small machine shop will 
be install ed where the company will exhibit in actual operation 
som e of the modern machine tools driven by Western E lectric 
motors on the three-wire multi-voltage system. The company 
will also show in this space a line of new emery grinding ma
chines manufactured by it. W est of the machine shop will be ex
hibited a few of type "L'' direct-connected and belt-driven gen
erators, also a number of Cornish cycle engines direct connected 
to Western E lectric generators, these sets being for marine use 
especially. In the northwestern corner of the space will be shown 
a line of power motors arranged in the form of a pyramid, the 
smallest ones at th e top. In the southwest corner of the space 
will be shown a series alternating arc light equipment, consisting 
of a full line of transformers, regulators and switchboards. Op
posite this, in th e extreme southeast corner, will be exhibited 
ornamental arc lamp stands, from which will be suspended the 
various types of arc lamps which th e company manufacture, also 
a number of sewing mach ine motors in actual operation. Fan 
m otors and ceiling fans will be distributed throughout the space, 
suspended from overhead, and a number of boards containing 
supplies manufactured by the leading companies throughout the 
country. 

The Continuous Rail Joint Company of America, of Newark, 
N. J ., is located on aisle C, between posts 9 and IO in the Trans
portation Building. T h e company will show samples of its type 
of T and g irder rai l joints and step joints, also insulated and 
special elect ri c bonding joints, with numerous photographs and 
pictures of its works at Troy, N. Y. The exhibit will be a very 
attract ive one, and will be in charge of E. A. Condit, Jr. 

The Brown Corliss Engine Company, of Corliss, Wis., is erect
ing at the World's Fair two of its vertical cross compound Cor
li ss engines. T hey are built for high speed, running 135 r. p. m., 
and each uni t will at that speed develop 750 hp at its most eco
nomical rati ng, with 150 lbs. steam at throttle. The cylinders, 
which are 18 ins. and 36 in s. x 36 ins., are made double ported so 
as to g ive quick opening for steam and at the same time give less 
throw to valve gear parts and reduce momentum of moving parts 
on gear. A ll wearing parts are made large, and the oiling sys
tem is most modern and complete. These engines are located at 
the right-hand entrance of the Machinery Hall, Block 45. 

The Eureka Tempered Copper Works, of North East, Pa., are 
located in space 19, E lectricity Building. The exhibit will con
sist of a very attractive display of commutators, trolley wheels, 
commutator bars, copper, bronze and brass castings, together 
with other articles which the company manufactures and which 
are too numerous to mention here. 

T he Maltby Lumber Company, of Bay City, Mich. , will have 
no booth of its own at the Exposition, but will be represented by 
a number of excellent photographs of trainloads of ti es and poles, 
and of the company's tic and pole concentrating yards, in the 
Michigan Building, under the head of Forest Products from the 
Southern Peninsula. 

T h e American Car & Foundry Company, of St. Louis, Mo., 
will have a very extensive exhibit of passenger and freight cars. 
The street railway portion of the exhibit will include a vestibuled 
electric motor coach with smoking compartment. one of a lot 
built at the Wilmington plant for the Scioto Valley Traction Com
pany, as part of a contract with W . E. Baker & Co., en gineers, 
of New York. As the car is intended for interurban service, with 
an attainable speed of possibly 75 miles per hour, it is very 
strongly and substantially built, with composite steel and wood 
bottom longitudinals running through to platform end sill s. and is 
equipped with four General Electric 150-hp motors and Westing
house Traction Brake Company's latest sta ndard electric brake, 
both installed by these respective companies. The car is of the 

American Car & Foundry Company's design and the trucks are 
its high-speed standa rd, with all contact parts machined. The 
painting is Pullman color. The decoration is in gold and let
t ered "S. V. T . Co., Valley Route," and numbered "111." It will 
be exhibited on the electric test track. The main dimensions of 
this car are as follows: Length over buffers, 6o ft.; length over 
vestibules, 58 ft. 2½ ins.; length of car body, 49 ft. 2½ ins.; length 
of ladi es' compartment, inside, 37 ft. 6 ins.; length of smoking 
compartment, inside, IO ft. IO ins.; width over sheathing, 8 ft. 4 
in s.; di stance between center of trucks, 37 ft. 4 ins.; wheel base, 
each truck, 6 ft. 6 ins.; seating capacity, ladies' compartment, 54 ; 
seating capacity, smoking compartment, 16 ; windows, 18 each 
si de, arranged in pairs with upper and lower sash; roof, monitor ; 
hood, steam type ; weight in running order, 86,900 lbs.; vestibule 
finish, not like street cars, but in quartered oak and similar to 
steam car practice, with both compartments in mahogany or 
Prima Vera, with marqueterie and inlay lines; ceiling, 3-ply pop
lar veneer, decorated in gold; seats, Hale & Kilburn special high
back walkover,· upholstered in green pluch in the ladies' com
partment, and in leather in the smoking compartment ; trimmings, 
such as basket racks, door locks, etc., in scratch brass; window 
guards, bronze; curtains, silk-faced pantasote; gla ss, crystal plate; 
saloons, one; tool- box with the usual tools; fire extinguishers ; 
lighting, General Electric; heating, Consolidated Car Company's 
system; headlights, movable arc; center plates, basic steel; signal 
,ivhistles and gongs. The car was moved to St. Louis on its own 
wheels, which are Standard Company's steel tired 36-in. diameter 
M. C. B. flange, 3¾-in. tread, on steel axles. For movement to 
the Exposition it was equipped with Smilie couplers, but these 
will be eventually removed and Van Dorn No. 3 automatic coup
lers will be substituted. 

The Crocker-Wheeler Company, of Ampere, N. J., will have 
two exhibits at the Fair, one being the power plant for the Intra
mural Railway and the other a number of motor driven machine 
tools operating under the multiple-voltage system of speed con
trol. The intramural plant is described elsewhere in this issue. 
The motor exhibit will consist in the drive of a number of ma
chine tools. some of which are located on the company's own 
exhibit, and others in the official machine shop, which is located 
in Block 21 of Machinery Hall. All these tools will exhibit the 
latest progress in the application of electric drive to lathes, drill 
presses, etc. 

The Consolidated Car Heating Company's exhibit at the St. 
Louis Exposition is located in aisle E of the Transportation 
Building, and is arranged in a space representing an interurban 
railway car, but somewhat larger. A most interesting feature is 
the McElroy electric lighting system for railroad cars, employing 
an axle-driven dynamo, an automatic rheostat and one storage 
battery. This system is shown in operation. The various types 
of Consolidated standard electric heaters, including new types of 
cross-seat heaters, and special sizes of panel heaters , are shown 
on a panel, and on a second panel are shown several types of regu
lating switches and one of the switchboards the company is now 
building for the new elevated cars of the Brooklyn Heights Rail
road. A row of electric heaters of the truss plank type is shown 
at one side of the exhibit, the cases of these heaters being finished 
in copper bronze. At one end of the exhibit is a new hot-water 
system for electric railway cars, with which special fittings are 
used similar to those furnish ed with Consolidated equipments for 
railroad cars. The following equipments for railroad cars are also 
shown: two-pipe and three-pipe direct steam heating equipments, 
with thermostatic traps, special train pipe and valves, and steam 
valves on turnstiles ; hot water drum equipment complete, with 
special parts in section ; coupler rack showing twenty-four differ
ent styles and sizes of steam couplers, many of them fitted with 
a new automatic locking device, and couplers so arranged that 
any two may be coupled together; a turnstile showing four differ
ert styles of thermostatic traps, all in section. There is also 
shown a locomotive equipment in section; a panel with pipe fit
tings, and a panel with photographs of the company's various 
plants and offices. and of a few special cars and locomotives re 
cently equipp ed with its apparatus. 

The booth of the Photoscope Company, of New York, is 
located in Liberal Arts Building, where the company has secured 
a space IO ft. x 16 ft. The front of the booth is constructed of 
staff, with two very artistic female fi gures representing the pillars, 
h olding up a cross-piece of attractive design, which bears the 
letters " Photoscope" standing out in old gold. The company 
will have two photoscopes in operation, also a model in a glass 
case, so that the complete mechanism is exposed to view, show
ing the simplicity of the machinery. Around the Exposition 
g rounds the company will have 200 machines in operation. The 
company will also have an assorted lot of brooch pin s and lockets, 
souvenirs of World's Fair, St. Louis, which will hold small photo-
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graphs, making a valuable token to take home or give friends. 
The Ingersoll Construction Company, of Pittsburg, Pa. , expects 

to exhibit at the Fair at St. Louis its figure 8 roller coaster, which 
wi ll have a number of improvements; the Ingersoll laughing gal
lery, and a new feature called "Wonder World." It is not pos
sible at the present time to give a full description of this new 
fea ture, but it will be published in a later issue. It is said, how
ever, to be entirely new and promises to be one of the leading 
park amusements. 

The Miniature Railway Company, of New York, is to operate 
thirty miniature railway equipments for 15 ins. and 22 ins. gage, 
to be used as feeders for the intramural railway. Each outfit 
will consist of locomotive, tender and five canopy-top cars, giving 
a total seating capacity of 100 adults or 150 children. Each loco
motive weighs 3500 lbs. , and is trimmed in brass. 

The Western \Vheeled Scraper Company, of Aurora, Ill., is ex
hibiting in the Transportation Building a line of dump cars con
sisting of ten side dump cars of capacities ranging from 1¼ to 
IO yards, and four rotary and end dump cars of from 1¼ to 3 
yards, also two styles of bottom dump cars for use in ballasting 
electric and steam railways, with a capacity of from 5 to 10 yards. 
The company will also sho-w a number of novel devices particu
larly adapted to the work of cons,tructing and repairing railways. 
This company is also exhibiting in the Liberal Arts Building, 
dump cars, also scrapers, plows, road machines and eleva ting 
g raders for g rading public roads as well as railroads. In that ex
hibit the miniature machines will be shown in the grading opera
tions. 

The Bellamy Vestlette Manufacturing Company, of Cleveland. 
O hio, will have an exhibit of its conductors, collectors, milkmen 
and drivers' vestl ettes. It wiil probably be in the Ohio Building. 

The American Blower Company, of Detroit, Mich. , is not mak
ing an exhibit at St. Louis, but will be represented at the Fair 
by apparatus furnished in connection with a number of exhibits. 
Among them are two 60-in. full housed top vertical discharge 
steel plate fans, and a 30-in. exhaust fan supplied the Westing
house Electric & Manufa cturing Company, and which will be at
tached to suitable motors; also a 60-in. full housed top horizontal 
discharge steel plate fan with a W estinghouse motor direct-con
nected for the Bureau of Standards, Departm ent of Commerce 
and Labor exhibit. The A merican Blower Company also fur
nished to the Northern Electrical Manufacturing Company, of 
Madison, Wis., a disc venti lating fan, to which that company will 
attach one of its motors. 

The Magnetic Equipment Company, of Chicago, will have an 
exhibit at St. Louis , which will be nearly the same as that shown 
last fall at the Street Railway Convention at Saratoga. It will 
consist of a small model electric car equipped with the company's 
device, and will probably be in the transportation department of 
the Electrical Building. The company also proposes taking its 
large 200-hp double-truck car to the Fair and at some time dur
ing the season placing it before the Electric Railway T est Com
mission for their expert opinion upon it. 

The exhibit of the Buda Foundry & Manufacturing Company 
and Paige Iron \Vorks will be found in the Transportation Build
ing of the Louisiana Purchase Exposition. It will occupy a space 
of about 35 ft . in length, and will contain a numb er of articles of 
interest, both in goods of standard manufacture and in new de
vices. Among them is the Buda oscillating cattle guard, which is 
constructed of slats fastened on to a hanger, which in turn is 
supported by a numb er of iron plates from one tie to the next. 
The motion is fr ee, so that when an animal approaches and places 
its foot on the guard it slides and swings so easi ly that it is im
possible for the animal to obtain a foothold, and, as is well
known, animals will not step where there is an unsecure surface 
beneath their feet. The company will also show the Buda de
railing device, designed to prevent cars or engines from passing 
to side or main track, except when the main track switch is prop
er ly set. The derail is located on the side track and placed ap
proximately 125 ft. from the main track switch stand and operated 
from that switch stand by pipe line connection. Other devices 
to be shown are a switch stand with tower and semaphore att.i.ch
ment, the Ramapo automatic switch stand, a large variety of track 
levels and g ages, Jim Crow and roller rail benders of various 
sizes , a new line of ratchet and friction jacks for track and other 
work. a Buda standard hand-car with pressed steel wheels, as 
well as a variety of sizes of wheels. These wheels have the rein
forced flange with ihe straight web, carrying the load of the car 
direct through the web to the top of the rail. Paulus, Buda and 
\Vilson track drills will also be shown as applied to the track for 
bonding and signal purposes, as ,vell as some of the products of 
the company's frog and switch department , such as points and 
mates, spring frogs, forged work, etc . 

The Bullock Electric Manufacturing Company, of Cincinnati, 

Ohio, will be located in the Electricity Building, Block 15, and 
will occupy a space 104 ft. x 54 ft. In the center of this space will 
be an ornamental pavilion, the interior of which will be decorated 
and the walls hung with interesting pqotographs of Bullock in
stallations and apparatus. Visitors may sit here and refresh them
selves. Among the most interesting part of this exhibit will be 
a complete multiple-voltage outfit, including a three-wire bal
ancer and motors driving a number of machine tools, and con
trollers. This outfit will show the practical operation of the Bul
lock (patented) multiple-voltage system. The company will also 
show four street car motors mounted on trucks, which will be 
turning over. They will be furnished current from a 500-kw 
rotary, which in turn receives its current from three 150-kw trans
formers which are reducing a voltage of 66oo down to 500 volts. 
There will also be a number of alternators ranging from 50 to 
350 kw. Some of these machines will be partly finished to show 
their construction, and there will also be a complete line of type 
"N" motors, which are particularly adapted for driving machine 
tools, and also a line of ''B" motors, which have been success
fu lly applied for driving nearly every kind of machinery. The 
entire Bullock exhibit will represent a modern testing floor with 
its accessories of instruments, testing tables, etc., and the com
pany will have in constant attendance a number of engineers from 
the factory who will look after the operation of all the machinery 
and will explain in detail to all interested the claims made for 
Bullock apparatus. · 

The Fairbanks-Morse exhibit in the Transportation Building 
will show the various articles which this company manufactures, 
among them its latest type of motor car. This car is of th"e No. IO 

size, ha s a seating capacity of about six passengers, and is fitted 
c ut with an independent engine and special transmission gear 
of novel design and construction. It is arranged with three 
speeds, making it adaptable to almost any system of road. On 
the slow speeds, of course, very steep grades can be moun~ed. 
The company will also have in position within the next few days 
one of its ex tra large motor cars, constructed very much on the 
same line as that above, but large enough to carry a gang of men 
with tools useful for construction work. Their exhibit will also 
include the usual run of track tools, such as shovels, picks, bars, 
gages, leveis, a compiete line of track jacks, and a number of 
styles of automatic lowering-jacks and trip jacks. A new feature 
in jacks which will probably attract attention is a special gear 
jack, which is constructed for lifting large loads with the least 
possible effort or power. This jack works about seven times 
quicker than the old-style screw jack, and has the advantage of 
the pump motion, instead of that necessary with the old-style 
screw jack. Several sizes of these jacks will be exhibited. Sev
eral types of platform as well as hand-cars will be shown, also a 
complete line of gas engines, which are manufactured by the 
co mpany. 

The St. Louis Car Wheel Company, of St. Louis, Mo., will 
have a large exhibit of wheels, showing wheels loose on stands, 
holding them in upright position and wheels on axles, which will 
embrace all styles of chilled cast-iron wheels used for steam rail
road service, as well as the St. Louis Car Wheel Company's im
proved spoke Twentieth Century street car design of pattern. 
Non e of the wheels will be polished nor painted in any manner, 
the int ention being to show them in their original state after 
coming from the foundry. Each wheel being perpendicular and 
supported in a manner to afford easy access for careful examina
tion , will give opportunity for those most interested to examine 
ihe chill and quality of the metal, as well as the mechanical form 
of the designs. The street car wheels on axles are shown in two 
forms of equipment. Those for interurban electric railroading 
weigh 550 lbs. each and were designed especially for such service 
on the lines of the Milwaukee Electric Railway & Light Company. 
The lighter weight wheels are such as are furnished for city street 
car service. A double-plate car wheel will also be shown with a 
section cut out to show the depth and quality of the chill, and to 
give means of making a minute inspection of the quality of the 
iron. The display is to be a joint exhibit of the St. Louis Car 
Wheel Company, St. Louis; the Decatur Car Wheel and Manu
facturi11.g Company, Birmingham, Ala., and the Atlanta Car 
Wheel & Manufacturing Company, Atlanta, Ga. 

The Mica Insulator Company, of New York City, has incor
porated the exhibit of its well-known specialty, Micanite, with that 
of the State of North Carolina, in the Mines and Metallurgy 
Building. The exhibi t is an interesting object lesson, showing 
to what utility and extent mica can be put in the ever-expanding 
field of electrical insulation. Micanite in all kinds of shapes and 
forms is shown. Flat sheets of various thicknesses, generator 
and motor commutator segments, and rings, of many of the stand
a rd types. Micanite tubes from ¼-in. in diameter to the im
mense tubes entering into the construction of X-ray induction coils. 
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LONDON LETTER. 

[From Our R egular Correspondent.] 

Since the publication of the items contained in the STREET R AIL
WAY JouRNAL of April 2 and April 9, further details have come to 
hand of the tender of Bruce P eebles & Company, of Edinburgh, 
amounting to £42,250, which has been accepted by the Canadian 
Electric Traction Company, London, St. Thomas & Port Stanley 
Railway. This order comprises a 1000-hp power station equipment, 
three-phase transformers, t en 250-hp three-phase motor cars, etc. 
This is probably the first electric railway to run in Canada with 
plant entirely of British manufacture. The railway passes through 
an agricultural district, the first po rtion of which-30 miles-runs 
from London, Ont., through the city of St. Thomas to Port Stanley, 
on Lake Erie. A s soon as this line is energized the remaining por
tion, from London to Hamilton , will be electrified on the same 
system, making a total di stance of 16o miles. The Ganz system has 
been adopted as the guaranteed figures in comparing continuous 
current, single-phase and three-phase estimates show a saving of 
30 per cent both in first cost and in runn ing costs in the Ganz three
phase system. The power will be transmitted a t 10,000 volts, 25 
cycles, and will be transformed to 1000 volts for the motor cars, 
each of which is designed to run at 30 m. p. h. on the level and 
15 m. p. h. up to g rades of I in 25. Each ca r holds fifty passengers, 
and is capable of hauling either freight or passenger t railer in 
addition. The line is built partly across private right of way and 
pa rtly across public roads, as is the case with interurban railways in 
Canada and the United States, and considerable interest will await 
result s in practice. The line is under contract t o be co mpleted 
in s ix months from date. The whole of the elect r ical portion of 
the plant will be built at Bruce P eebles & Company's works in 
Edinburgh. 

The London County Council is now proceeding rapidly with the 
electrification of the old cable tramways between K ennington and 
Streatham, J. G. White & Company, Ltd., have secured the contract . 
In doing this work it has been decided best to stop completely the 
service of the cable cars, and this being so, special effort s· will be 
made to complete the whole installation in about ten weeks, which 
will probably be a record for carrying out work of this kind. Some 
disappointment has been felt by J . G. White & Company's en gineers, 
as the first plan proj ected was to use both cable ca rs and electric 
cars, and a special gripping device and junction box had been de
signed for this work. Electric cars, in fact , were run for some time 
up Brix ton Hill, the electric car being attached to the cable by thi s 
special device, and being pulled up the hill by the cable in th e sam e 
manner as the ordinary cable cars. The London County Council , 
however, found out afterwards that while the cable was amply large 
enough for pulling up its ordinary small cable cars it soon gave 
signs of failure when pulling up the much heavier electric cars 
equipped with electric motors, gearing, etc. At present there are 
about 2000 men engaged on the work, and whatever night work is 
possible is being done. The whole road will have to be lowered 
about a foot under the Brixton Railway bridge, and from Streat
ham Hill the whole of the roadway is to be widened. 

The electrificaticn of the Metropolitan Railway and the Metro
politan District Railway is proceeding apace, and some of the outly
ing branches entirely outsiqe of the inner circle are practically 
ready for work. The Baker Street to Harrow and U x bridge branch 
of the M etropolitan Railway is ready t o be put in service, and is 
only waiting n ow for completion of the large generating station at 
N easden , which will be capable of supplying from 14,000 hp to 
17,000 hp. Under th e guidance of A. C. Elli s, gen eral m anager of 
the company, a party of experts, journalists and ethers recently 
inspected a portion of .11e line, and a trial trip was made on a section 
which has been ele ~·t rified, with the new type of first and second
class corric ,'r ca rs. They are large, commodious and handsome 
vehicles of the vpen corridor class, each 52½ ft. long and 8 ft . 9 ins. 
wide, tastefully upholstered, well ventilated, and, when necessary, 
both lighted and warmed Ly electri city. I t is intended to run trai n s 
wholly composed of these corridor carriages, with motor ca rs at 
each end, on the multiple-un it system. All of the carriages have 
been built in this countf'J by the Met ropolitan Amalgamated Car
r iage & W agon Company, Ltd., of Birmingham, and the electrical 
equipment by the Bri t ish W estinghouse E lectric & Manufacturing 
Company. T he Metropolitan Railway Company is it self tmdertak
ing the fitting of the line for electric traction, with T. • 
P arker. of W olverhampton , as consulting engineer, and C. Jones, 
formerly of the Liverpool Overhead Rai lway Company, as chief 
electrical engineer. 

A pa rliamentary committee recently commenced its sitt ings in the 
H igh Court of J usticiary, Edinburgh, for the purpose of inquiring 

into t he merits of a ,JUmber of Scottish provisional orders sought 
to be passed. The first case heard was that in connection with an 
order promoted by the Town Council of Leith for power to pur
chase, electrify and work the tramways undertaking within the 
burgh of Leith. The cost of the work is estimated at £225,000. 
T he passing of the order is objected to by the Edinburgh Town 
Council, and the question resolves itself into a fight between the 
cable and the electrical systems of traction, 

Municipal tramway managers throughout the country have re
ceived a decided shock at the decision of a House of Lords' com
mittee to g rant to a company compulsory running powers over a 
municipal system. The Tyneside Tramways Company, working a 
small undertaking between J::\iewcastle and Tynemouth, has obtained 
powers from the lords' committee to take its passengers over the 
ext"ensive system of the Newcastle Corporation. This is the first 
t ime a parliamentary committee has granted such powers, and the 
municipa lit ies throughout the country see in the decision a serious 
menace to the efficient development of their tramway enterprises. 
T he chairmen of the Manchester and Glasgow committees have in
vited representatives of various public bodies to attend a con
fe rence in London, with the object of promoting united and stren
uous opposit ion to the company's bill when it reaches the House of 
Commons. T he position that the municipalities will take up in the 
matter will not be one of opposition to inter-communication. They 
contend that the arrangements made should be voluntary, after full 
consideration has been given to the local requirements, and not 
compulsory. 

The annual dinner of the Tramways & Ligl1t Railways Associa
tion was held last month at Prince's Restaurant, under the presi
dency of A lfred Baker. Responding to the toast of the association, 
Mr. A therley-} ones, K. C., M. P., said that they were to be con
gratulated on the accession of Mr. Baker to the presidency. The 
obj ect of the associat ion was to develop as far as possible the in
terests of t he public by the promotion of cheap and facile locomo
tion. If they had not done much to obtain this result, it was not 
through want of effor t, but through the innate conservatism which 
was on e of the principal characteristics of the English people. 
T ramways fo rmerly regarded railroads as competing bodies, but he 
did not agree with this, for t ramways were the feeders of the rail
roads. In the same way he believed that the omnibus proprietor5 
might be induced to regard the passage of t ramways over West
minster Bridge as not des tructive to the British constitution. 
( Laughter .) H e was sure that the association would in the future 
increase the locomotive commumcation between the various centers 
of population and between the suburbs and the centers of cities. 
A ft er the speeches, which were not of a particula~ly important 
character, an excellent musical programme, provided by Mr. Bene
dict, the secretary, to whom a special vote of thanks was accorded, 
was enj oyed by all who cared to lin ger. 

T he first electrical train of the Newcastle and Benton line of the 
North-Eastern Railway Company was started recently by Viscount 
Ridley ( chairman of the company), in the presence of a large gath
ering, which included most of the other directors and chief officials 
of the railway. The run to Be:1ton and back was performed easily 
within the scheduled time, and the public service commenced soon 
afterwards, over 200 passengers traveling by the train. A luncheon 
followed the opening ceremony, at which the authorities of the 
company, Mr. Merz, the consulting engineer, and the British 
T homson-H ouston Company, the contractors, were heartily con
gratulat ed on the complete success of the proceedings. Sir David 
Dale, who pres ided at the luncheon, said that it was expected that 
the whole of the elect ric service would be working on June 30. 

In the description of the Great Northern & City Railway, pub
lished in the STREET RAILWAY J OURNAL of March 5, a list was 
given of the gentlemen who had charge of the electrical engineer
ing work. Reference should have been made at the time to the fact 
that all of the elect rical apparatus used throughout the system was 
fu rnished by the Br itish T homson-Houston Company. 

T he Crewe Town Council some time ago decided to promote an 
electric tramway scheme of its own and withdrew its support from a 
pr ivate company. I t had been arranged that the application should 
be made in May for an order, but on account of trade depression in 
the borough , the rai lway workmen being on short time, the com
mittee has decided to abandon the scheme for the present. 

Some alarmist reports have lately appeared in the daily papers 
about the discontinuation of the electric train service on the n ewly
opened electrified branch of the Lancashire & York shire Railway 
from Liverpool to Southport. Doubtless nothing serious has hap
pened. and probably by the time this appears in print the service will 
have been resumed. It is possible that too keen a zeal to be able 
to claim the first electri fi ed main railway in England has led to a 
little trouble, as certainly the power house was hardly in condition 
to do itself j 11stice when the rai lway was opened. A gradual com-
mencen1 ent would probably have been better. i\ .. C. S. 
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PARIS LETTER. 

(Fro m Our Regular Correspondent.) 
The much-talked-of city loan has at last been issued by the 

municipal authorities. The amount is. 170 millions of_ francs, and 
it is said that the issue was oversubscribed scores of times. 

The authorities made a special featu re in t he loan and have thus 
made it popular with all classes. The n ominal amoun t of t he 
bond is 500 francs and the price was 440 francs. Intercs! at the 
rate of 2½ per cent is paid on 500 francs. T he payment 1s to 1?e 
made in instalments, running over three -years, payable every six 
months. From an early hour on t he eve of the issue the street~ 
were thronged in the neighborhood of the banks and brokers 
offices and the subscribers in many cases waited all night in order 
to sig~ early for their bonds. T he amount of th_e loan will_ be 
utilized for the n ew construction work of the Pans-Metropolitan 
Railway, especially for the No. 4 line, which runs north to south, 
and is considered as the backbone of the whole system as regards 
anticipated r esults in traffic. It serves the populous di strict of Les 
Halles, or Central Markets. 

T he last word regarding the great accident of Aug. IO last ~as not 
yet been said. The motorman who drove the doomed tram, the 
station master at whose stat ion the roo lives were lost and two other 
offici als connected with the operation of the line a re all to be 
charged early in May with manslaughter. It is thought tha_t the trial 
will be somewhat of a fa rce. T he traffi c manager, considered by 
many to be as responsible as any for the accident , has not been 
indicted. 

The traffic r eceipts on the two Metropolitan lines continue to in
crease in a most satisfactory manner. F or the period between 
J an. 1 and Apri l 15, the returns give 35,000,<;>00 passengers c~rried, 
an increase of over 20 per cent compared with the same penod of 
1903. 

Some months ago it was stated in this monthly letter that an ac
t ion had been started by t he Compagnie Generale des Omnibus 
a<Tain st the city author it ies fo r breach of fa ith in respect to the mon
opoly granted them some fi fty years ago fo r str~et_ conv~y_ance. The 
act ion has dragged out before the courts, and 1t 1s ant1 c1pated that 
the final dec ision wi ll not be favo rable to the city. The new 
M unicipal Counci l will , at it s meeting in June, t ake up the quest!on 
of the m eans of t ransport within the city, with the view of puttmg 
the affairs of the Cie Generale on ~ better basis. T he monopoly of 
the company nms out in six years' time, but matters are being 
hastened to a conclusion owing to the impossibility of the Omnibus 
company compet ing successfu lly with the Metropolitan lines. The 
Compagnie Generale reports a dec rease in receipts fo r 1903 of r,353 ,-
420 francs, which, however , is converted into a net increase by rea
son of economies in management, r unning expenses, etc. T he net 
products for 1903 were 2, r62,6oo francs, against a total of 469,981 
fra ncs less fo r the year 1902. T he company was obliged to pay off 
some 13,800 debentures (3 per cent) amounting to 6,900,000 fran cs, 
leaving a deficiency of 4,737,399 francs, which sum was met by the 
issue of new debentures at 4½· per cent. Thus, the company's 
affairs are drifting from bad to worse every year. 

Th e Cie des T ramways de Nice has j ust been mulcted in the 
sum of 95,000 francs damages given to the University of P ar is, 
which body possesses an observatory at Mont Gras. T h e N ice 
T ramway Company extended its syst em of lines close to the ob
servatory, with the resul t of interfering with the magnet ic appa
ratu s in stalled in the observatory. H ence, the damages to the 
Paris University, which received daily report s from the observatory 
before operations were stopped by the tramway company. 

A lgiers has a very efficient tramway system which is soon to be 
increased by the addit ion of several units. The new rolling stock 
includes G.E.- _c:; 3 motors, an d Type-B controllers, and the ma
terial will mostly come from the U nit ed States. 

T he year 1903 was a pretty favo rable one for tramways in 
France. The larger companies are paying about .S per cent, 
among which may be mentioned the Cie Generale Francaise de 
Tramways, owning a large system at M arseilles, the Havre Tram
way Company, and the Thomson-H ouston con cern. 

It will be remembered that about a year ago the E st-Parisi 
Tramways were granted a license to run their cars in the rue du 4 
Septembre by means of overhead trolley, inst ead of the surface 
contact system in use. T he reason for this was that the E st
Pari sien made out that the new Metropolitan line (No. 3), which 
nms under the rue du 4 Septembre, interfered with the surface con
tact system. The No. 3 line is fini shed as regards construction 
work and the city authorities have called upon the E st-Parisien ' 
Company to remove the so-called unsightly trolley from the streets. 
1 he time granted expired at the end of last March, but the com
pany has made no effort to comply with the request. , 11e city will 
und oubtedly t ake immediate action, and the consequences are not 

difficult to fo resee, in view of the parlous state of the finances of the 
E st-Parisien, which has never recovered from the di sast rous strike 
which terminated about two months ago. The Est-Parisien system 
includes about 50 km of track, mostly outside the city boundaries. 

The State Railway announce the putting into service of a new 
st eam motor car, composed of m oto r (two sm all compound en
<Tines) baggage car and seating accommodation for forty passengers. 
T he N orthern Railway Company has already a number of these in 
service and the P .-L.-M. Railway is also experimenting in this 
di r,ection. Coke is the fuel in general use on French railways, 
together with a certain proportion of briquette, o r patent mix
ture, and this will be used on the new automobile car. The fuel 
feed is automatic as well as the water feed. T he engine will only 
need one attendant . In appearance the t rolley ca rs used for inter
urban service in America a re very simila r to the steam automobiles 
in u se on F rench and British ra ilways. 

••• 
TWELFIH ANNUAL REPORT OF THE GENERAL ELECTRIC 

COMPANY 

The annual r eport of the General E lec tric Company for the 
year ending Jan. 31, 1904, was made public last week, and shows 
that the profit s of the company for the past year , including a 
profit of $138,644.00 upon securit ies sold, and $750,796.69 royalties, 
dividends, sund ry profits, etc., aft er deducting all general and 
miscellaneous expenses, and allowances fo r depreciation, losses 
and writing off $553,773.01 from patent account, and $2,027,84r.52 
from factory plants and machinery were. ,.. ....... $7,865,376.89 
L ess interest on debentures. . . . . . . . . . . . . . . . . . . . . . . 76,007.15 

L ess n et debit to profit and loss in writing off the 
patents, etc. , of the Stanley E lectric Manufactur
ing Company, and other acquired interests, and 
balance due on all turbine patents acquired by 
the company, and in revaluing stocks and bonds 
owned ... . .... . ..... . .... ... . ................ • • 

The amount of surplus at the end of the last fiscal 
year was . .. . ... . . . ..... .... . .... . ...... .. .... . . 

P aid in dividends during the year . .. ....... . ..... . 
Surplus Jan. 31, 1904 ... .... . ..... .. . .. •.,, .. • • • • • · 

1,470,098.98 

$6,319,270.76 

4,482,7or.99 

$ro,8o1,972.75 
3,508,284.00 

$7,293,688.75 

· The report states that distur bed fir:anciai and other unsatisfac
to ry conditions of the past year have considerably affected the 
business, and the pe!'centage of profit upon business done is 
smaller than fo r the previous year ; the increased price of copper , 
higher priced and less effective labor, la r ge expenses in develop
ing steam turbines, and lower sellin g prices h ave al so contributed 
to this result. 

The total sales (amount billed to customers) during the past 
year were $41,699,617. 

The o rders received during the past year include: Generators, 
ro tary converters and st eam turbines, aggregate capacity about 
900,000 hp ; rai lway motors, more than 7000, aggregating o•ver 
300,000 hp capacity ; transfor m ers, oyer 650,000 hp capacity ; sta
t ionary m otors , more than 15,000, aggregating over 200,000 hp 
capacity; arc lamps, m ore than 75,ooo ~ meters, more than r ro,ooo. 

The equipment of the Manhattan E levated R oad in New York 
City has been complet ed, and has continued to operate with com
plet e success, fr equently carrying m ore than one million passen
gers per day. This road has now been operated electrically for 
about one year, and despi te the early unfa miliarity of the operat
ing m en with elect rical apparatus, and the enormous increase in 
t raffic, not a single passenger in the elevated trains has m et with 
a fa tal accident th at in any way, directly or indirectly, could be 
attributed to the electrical apparatus. T his record is not only one 
of which the operating depart ment may well be proud, but is also 
a st ro ng testimonial to the reliability of the electrical apparatus. 
It is worthy of note that th e popular apprehension of the " deadly 
third rail " is without foundation as r egards danger to the public. 
T here is not a recorded instance of a passenger being killed by 
the third rail. · 

Most of the equipment fo r the I nterborough Rapid Transit 
Company, New York City, has been delivered, and many of its 
cars have been operated for months on th e lines of the Manhat
tan division. 

STEAM RAILROAD EQUIPMENTS 
Considerable progress has been made during the year in the 

steam railroad bran ch of th e business. The New York Central 
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Railroad has placed large o rders with this company for electrical 
apparatus to operate its t rains south of Croton (a distance of 34 
miles from the Grand Central Station). The officers and engi
neers of many of the g reat railway systems are watching closely 
the progress of electric traction, and express themselves as ready 
to adopt electricity as soon as its economical operation has been 
demonstrated by the installations now in progress. The South 
Side and Lake Street E levated Railways of Chicago, and the 
Manhattan Elevated Railway of New York City, are three roads 
which originally operated by steam and have since adopted elec
tric traction. The South Side Elevated and Manhattan are 
equipped respectively with the Sprague and Sprague-General 
Electric multiple-unit control system, and all are equipped with 
General Electric Company's apparatus. A comparison of results 
obtained with steam and electricity is given below: 

Gross Operating Net 
Year. Receipts. Expenses. Earnings, 

SOUTH SIDE ELEVATED, CHICAGO. 
Steam, 1895 . . . . . . . . . . . . . . $744,167 $573,704 $230,463 
Elec., 1899 . . . . . . . . . . . . . . 1,170,381 516,206 654,175 

LAKE STREET, ELEVATED, CHICAGO. 
Steam, 1895 • . . . . . . . . . . . . • 517,305 290,000 227,298 
Elec., 1899 • • • . . . . . • . . . • • 697,513 331,553 365,960 

MANHATTAN ELEVATED, NEW YORK. 

% Operat
ing Exp. to 

Gross 
Receipts. 

69.1 
44.1 

56.1 
47.5 

Steam, 1901 . . . . . . . . . . . . . . 9,416,888 5,253,230 4,163,658 55.8 
Elec., 1903 .. .. .. .. .. .. .. 12,208,337 5,460,793 6,747,544 44.'l 

The figures in the case of the Manhattan road are made more 
interesting by the fact that the number o.f passengers carried in 
1903 was 246,587,022, as against 190,045,741 in 1901 , while it will' 
be noted that the operating expenses were only $207,564 more in 
1903 than in 1901. The 1903 figures g iven above are for the year 
ending June 30, 1903. The results since that date are even more 
favorable to electric traction. 

MULTIPLE UNIT CONTROL. 

The Sprague General Electric control equipments on the Man
hattan Elevated have continued to give satisfaction to its officials 
and engineers and by prolonged test have proved their strength, 
1·eliability and durability. The same is true of the Interborough 
equipments during the time that they have been in operation. 
During the past year the company secured the order for the com
plete equipment of the elevated road in Boston with the Sprague
General Electric system and orders for the same type of multiple 
unit control have been given by the Yerkes system of under
ground roads in London to the British Thomson-Houston Com
pany, and by the Metropolitan Underground in Paris to the 
French Thomson-Houston Company. The Central Underground 
Railway of London has also equipped its entire system with the 
Sprague-General Electric control. The list of roads and number 
of cars equipped, or under contract, given in the last report agg~e
gates now 53 roads and 2595 cars. 

RAILWAY MOTORS 

Since the organization o.f the company in 1892, it has sold 92,557 
railway motors, having a total capacity of 3,420,537 hp. These 
motors are in operation in all parts of the world. 

POWER TRANSMISSION PLANTS 

One of the important enterprises completed during the year is 
a power transmission plant at Guanajuato, Mex. The power is 
transmitted at a continuous pressure of 60,000 volts. The trans
mission line is 101 miles long and the wires are carried on iron 
towers 48 ft. high and 440 ft. apart, instead of by the usual system 
of poles spaced at intervals of 100 ft. or 125 feet . 

Including steam and water power plants, the company has in
stalled and under contract to-day: 1,230,270 hp capacity in poly
phase generators. Of this number , 514,919 hp capacity are being 
operated by water power. The company has now five large plants 
under construction employing 60,000 volts. The average size of 
the transformer used in such installations has increased from 100 
kw to 1000 kw, and the maximum size from about 300 to 2500 kw. 

The various installations mentioned in previous reports, in 
which electricity is transmitted long distances, have continued to 
be commercially successful, and many have been increased; for 
example, 5000 hp capacity in generators with the necessary trans
formers have been ordered by the government of Mysore for the 
Cauvery-Kolar plant. This nearly doubles its original capacity. 
The remaining 5000 hp generators for power station No. 2, at 
Niagara Falls, have been completed and th ere are now in opera
tion at this station eleven machines of General Electric manufac
ture, making a total of 55,000 hp. The company has also shipped 
the first of the 10,000 hp generators intended for the Canadian 
development of Niagara Falls power, and the second and third 
machines of this same size are nearly completed. These genera
tors are the largest in capaci ty that have yet been constructed. 

The company's engineers have been engaged for several years 

in developing and perfecting a line of single-phase alternating
current motors suitable for use on railroads and tramways. While 
this motor and its control are both new, they are now based upon 
patents already owned by this company. 

STEAM TURBINES 

The past year has been marked by the successful introduction 
of the Curtis steam turbine. A large line of turbo-generators, 
varying in size from 1½ hp to 7500 hp, has been developed. The 
company has sold about 350,000 hp, of which 35,000 hp have been 
installed and are in successful operation. 

BALANCE SHEET 

The balance sheet follows: 
ASSETS. 

Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,289,445 18 
Stocks and bonds .................................... $14,665,346 27 
Real estate (other than factory plants).............. 424,082 74 
Notes and accounts receivable....................... 15,207,480 74 
Work in progress . .. .. . .. .. .. .. . . . . . .. .. . .. .. . .. . .. 2,046,488 43 

MERCHANDISE INVENTORIES: 
At factories ............................ $10,488,464 63 
At general and local offices............ 1,247,75'1 37 
Consignments . . .. . .. .. .. .. .. . . .. .. . . .. . 69,899 38 

Factory plants ....................................... . 
Patents, franchises and good-will .................. . 

LlABlLITIES. 
3½ per cent goic: coupon debentures ............. . 
5 per cent gold coupon debentures ............... . 
Accrued interest on debentures ..................... . 
Accounts payable ................................... . 
U nclaimed dividends ............................... . 

32,343,398 18 

11,806,118 38 

6,500,000 00 
2,000,000 00 

$2,049,400 00 
82,000 00 

683 33 
1,810,664 54 

1,825 12 

Deferred liability on account of purchase of Curtis Turbine 
Patents, payable in installments to Feb. 1, 1906 .......... ... . 

Capital stock ................. ... .................................. . 
Su:plus ........................................................... . 

ACCIDENTS IN CHICAGO 

44,149,516 56 

8,500,000 00 

$3,944,572 99 

834,000 00 
43,866,700 00 
7,293,688 75 

$55,938,961 74 

The Civic Federation, of Chicago, Ill.. has classified the cases 
of death or injury in Chicago from accidental causes which were 
reported by the Chicago police fo r the year 1903. The tabulation 
of the street railway accidents, g iving their nature and number 
of victims, is given here : 

STREET RAILWAY ACCIDENTS. 
Al ighting from car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331 
Boarding car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
Collisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
Arm or head out of window................................................ 9 
Car jumping track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Car striking wagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442 
Falling or thrown off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198 
Thrown off by conductor ... _................................................ 18 
J erking of car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Run over • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457 
Hit by passing wagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Knocked off by bridge...................................................... 28 
Crushed in tunnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Slipping from car.......................................... .................. 16 
H itching on car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 2,035 

UNION ENGINEERING BUILDING IN NEW YORK 

T he pro gramme of competition for designs for the Union En
gineering Building will be placed this week in the hands of the 
architects who are to compete for the design to be selected, and 
all drawings are to be in the hands of Prof. Hutton, secretary 
of the committee, by June 15. The building will occupy a space 
of 10,500 ft. on Thirty-Ninth Street, exclusive of the 15 ft. required 
by city ordinances, and will contain offices for the different socie
ties, reception rooms, a library , audi ence halls, the largest of 
which will scat 1500 people, et c. The Engineers ' Club, which will 
connect with the Engineering Building, will front on Fortieth 
Street and will be eleven and a half stories in height. 
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STATISTICS OF VIRGINIA COMPANIES 

It is possible to g ive here only a su mmary of the statisti cal 
tables compiled by the State Corporation Commi ssion of V irg inia 
concerning the details of the capital stock , funded debt , cost of 
road and equipment , incom e account , earnings from operation , 
operati ng expenses, balance sheets , traffic and mileage stati sti cs, 
mileage, equipment and average wages of and number and cl ass 
of employees of the elect ric railways of the State. The total of 
outstanding common stock of the twenty-two companies report
ing is $19, --1-56,950, whil e the total of outstanding prefe r red stock 
is $5,925,000, making the total of stock issued per mi le of road 
$32,748 for the companies able to report the amount of capital 
:; tock per mile. T he total of bonds authorized is $37,949,000, of 
which $31,760,500 has been issued. The fi gure of $47,969, g iven 
in the table as the amount of bonded indebtedness per mil e, repre
sents the averag e of th ose companies which are ab le to r eport the 
amount of t h eir fun ded debt. The total cost of road and equip
m ent, as given in the report , is placed at $48,991,717. The fi gure 
of $86,991 g iven as the cost per mile of road represents only such 
companies as operate railway lines , it being impossible t o ascer
tain the cost where lightmg and o ther properti es ar e included. 
T he income account is shown in the fo llowing table: 

ANNUAL REPORT OF THE PITTSBURG RAILWAYS 
COMPANY 

T he annual report of the Pittsburg Railways Company, for the 
year -ended March 31 , 1904, was submitted to the stockholders on 
May 2. It was as follows: 

During the year the following lines hav,e been added to the 
system: the Pitcairn & Wilmerding Street Railway, extending from 
W ilmerding through Pitcairn to Trafford City, and the Wilkins
burg & V erona Street Railway, extending from Wilkinsburg to 
Verona and Oakmont . T he E ast McKeesport Street Railway com
pleted a connection in Wilmerding by a long viaduct over the 
tracks of the Pennsylvania Railroad Company to Airbrake Avenue 
in Wilmerding, thus affording a connection through the Turtle 
Creek V alley to McK,eesport . The Pittsburg & Charleroi Street 
Railway completed the connection between Castle Shannon and 
Monongahela City. Through cars are now operated from the head 
of Pittsburg Incline in Pittsburg to Allenport, a distance of 31.89 
miles. The r esults from the operation of this line during the fall 
and winter months indicate that this railway will eventually be 
profi table, and especially so when cars can be operated direct from 
P ittsburg through Mount Washington tunnel and by private right 

INCOME ACCOUNT 

N A ME OF C OMPANY 

: : ~krehy
0

S~r! :;t:.w~~; c-,;: ::::: :::::::: :::::: ::::::-:-::: :::: 
Cha rlottesville City & Suburban R a ilway C o ______________ ____ 
C hesapeake T ra nsit Co ___ __ . __ __ ___ _________ . ___ ____ ---- - -- ---
c;,;,,, ,. Ro Hwa • • u , h, ood Powe< Co ..•.. . . •.••. .....•.• .... I 
D a nville R ailw:,y and E lec t ric Co --- ---·----- - --- --- -- -- --- ---
H ampton Roads Railway & Electric Co c ------ ---- -- --- - ------
Lync hbm-g T raction a nd Ligh t Co _________ --- - __ __ --- - --------
N ewport N ews and Old Point Ra ilway a nd E lectric Co. -- -··· __ 
No rfo lk a nd Atlan tic Terminal Co ______________ ___ _ ,, __ ___ _ ----
N or folk , Portsmouth a nd N ewport News Co. _________ ____ _____ 
Ncrfolk R a ilway a nd Ligh t Co-------- - ------ --- --------------
Old Dominion Rai lway Co --- --------- --- ---- --- ------ - ----- - -Radford W ater PowerCo __ _____________ ____________________ ___ 

R ichmond Passenger a nd P ower Co------------------------ ---
Rich mond and Petersburg E lec tric Railw ay Co ______ __ ___ ______ 
R ichm ond Tract ion Co _____ ____ ______ __ _____ ___ _________ ______ 
Roanoke R ailway a nd E lectric Co ___ _________ ___________ _____ _ 

T azewell S tree t R ailwa y Co --------- ---- --- --------- ---- ----- -Virgin ia P assenger and P ower Co __ _______ ______________ _______ 
Washington, A rling ton & Mt. Ve rnon R ailway Co _____________ 
W as hi ngton, Arlington a nd Fa lls Church Railway Co ____ ____ __ 

To ta l _______ _________ _____ ______ __ ___ ___ ____ ________ ______ 

I ncome fr om 
O pera t ion 

$ 

-i.:m:fso 
4,467.80 

is,2ili:ii2 
12,642.85 

36,452.42 
63,944.55 
:l,415.96 
fl ,542.16 

90,692.IR 
5,688.48 

121,546.30 
19,614.32 
53,039.06 
32,395.18 

1'>05.10 
66,7/i4.46 
73,812.79 

2,974.83 

615,054~1 

Deficit 
from 

Opera tion 

$ 
7,568.23 

5,318.60 

3,6n.02 

16,499.85 

a l ncorn e 
from O ther 

Sources 

$ 

510.23 

754.09 
42,142.39 
6,206.46 

44,597.51 
87.753.59 

--a2~fs2 
119,448.48 

188.35 
13,003.34 
12,859.21 

3,584.05 
16,637.3! 

258,946.88 
4,234.60 

611,189.34 

T otal Income 

$ 

2,814.03 
4, 167.80 

57,404.31 
18,849.31 

81,049.93 
151,698.14 

3,415.96 
9,864.98 

210,140.61\ 
5,876.83 
9,390.32 

134,405.51 
19,614.32 
56,623.11 
49,032.52 

50.5.10 
325,70Ul4 

78,0-17.39 
2,974.83 

1,221,876.39 

T otal 
Defi cit. 

$ 
7,568.23 

-i,sil4:si 

12,132.74 

b Deductions 
from Income 

$ 
9,938.89 

28,875.77 
7,000.07 

17,395.84 
51,005.84 
13,301.66 

5!1,578.54 
15R,78l.10 

47 272.97 
10,509.21 

206,073.91 
30,897.48 
7',144.73 

226,856.89 
14,090.47 
57,437.60 
26,695.39 

440,015.02 
44,061 89 
10,688.31 

1,461,621.64 

Net Surplus 

$ 

6,398.47 
5,547.65 

i i,':{1i::iii 

-4,066.75 

2,245.50 

5,523.% 

22,337.13 
505.10 

33,98°s:50 

108,081.43 

Net 
Deficit. 

$ 
17,507.12 
26,061.74 
2,532.27 

21,960.35 

7,083.02 
43,857.01 

644.23 

is,cfaifi3i5 
9i,4si:as 

814.49 

114,313.68 

-i.11.a:,is 
359,959.42 

a Advertising, lig ht, power a nd ice plants, leases, hotels , ferries, a musements, interest a nd di vidends on 
d ividends, r entals of leased lines, taxes, e tc_ c I n h a nds of Uni ted Sta tes Circuit Court - no report made. 

securities owned, etc. T otal net deficit, $251,877.99. b Interest, 

T he earn ings from operation a r e shown as passen ger ea1·nings, 
freight earnings, mail earnings, mi scellaneous earning s, and total 
a t $2,307,o82, making earnings per mile of $8,134. T h e operating 
expenses are detailed as mainten ance of way, maintenance of 
equipment, operation of power plant, operation of cars, and g en
eral expenses. The total of opera ting expenses is g iven as $1,708,-
527, makin g expenses per mile of $6,024. The total balance sheet 
shows the t otal of assets to be $71 ,406,710, whil e the total of lia
bi lities is g iven as $71,406,710. T he total numb er of passen gers 
ca rri ed is g iven as 56,038,428, while the number of transfers is 
g iven as 8,819,870. The passenger car mileage is 13,385,688 and 
the rate of fare per passenger $.0392. T he passenger earnings per 
mile of road are $7,858, while the passenger earnings per car-mile 
are $16.61. T h e total mileage, incl uding main line, bran ches and 
side t racks, is given as 374.42. The total number of cars is 675, 
made up of 358 closed cars, 267 open cars, 1 expr ess car , 31 
freight cars, 13 service cars, 1 snow plow, 1 sprinkler , 3 sweepers. 
T he wages of employees are g iven for g eneral officer s, general 
office clerks, conductors, motormen, driver s, st art ers, wat chmen , 
etc. T h e general averag e for conductors is placed at $1.49 per 
day. T he h igh est wage paid fo r this class of service is by the 
Ch esapeake Transit Company, whi ::h pays $2.19, while the lowest 
rate is paid by t h e T azewell Street Railway Company, which pays 
$1 a day. The average of wag es of th e m otormen is $1.55 per 
day. The highest rate paid for this service is by the W ashington, 
Arlington & Mount V crnon Railway Company, which pays $2.25, 
whil e the lowest wage is paid by the Charlottesville City & Subur
ban Rail way Company, which pays $1.15. T he total wages for 
all service ave rages $1.42 per day. 

The Roberts & Abbott Company, of Cleveland, writes that the 
long do11 ble-t ruck cars recently purchased by the Northern T exas 
T raction Company are equipped with four 75-hp motors, and n ot 
four 50-hp motors, as stated in the description published April 23. 
The cars were built by the American Car Company, according to 
the specifications and under the in spection of, the Roberts & 
Abbott Company. 

of way to Castle Shannon. On this line are t en double-truck closed 
cars, equipped with motors, controllers, etc., adopted for high 
speed interurban t raffi c. T he tracks of the McKeesport & Reynold
ton Street Rai lway have been extended to the southern limits of 
Glassport. T he Howard & East Street Railway was constructed 
to the city limits of A llegheny and the tracks of the Bellevue & 
P er rysville Street Railway to W est View. The results from the op
eration of these railways during the summer and fall were satisfac
tory. 

The company during the year has constructed 34.53 miles of 
new t rack, and the total track now operated by the company is 445.56 
miles. 

T he company purchased 200 cars during the past year, 100 being 
closed vestibule motor cars, and 100 closed trail cars. 

T he company during the year has maintained its tracks in good 
repair. Several of the heavy traffic lines of the system were 
thoroughly overhauled, cast-welded joints being used, rails straight
ened and new t ies placed at j oints. It is believed that the repairs, 
while involving a large expenditure, will add three or four years' 
se rvice to these tracks. 

The company has maintained its power plants, cars, buildings and 
equipment in thorough repair. The progr,ess of construction of the 
power plant on Brunot's I sland has been slow. Since April 1, 1904, 
however, the contractors have been pushing their work rapidly, 
an d from present indications current will be supplied from this 
plan t early in J uly. 

During the year the Pennsylvania Company has completed the 
work of elevating its tracks on the main line in Allegheny, which 
practically remov,es all the grade crossings of the company in that 
city. 

The gross receipts from the operations of the company up to 
January 1, 1904, show a satisfactory increase. The depression in 
general business and the closing down of many of the mills in 
this di strict has caused a slight decreas,e in receipts between Jan. 
1, 1904, and March 31 , 1904. The increase in gross receipts for 
the year is .0481 per cent , and a slight increase in net earnings. 

The extremely severe weather during the winter has also affected 
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the receipts as well a s increased the operating expenses. The 
principal item in the increase of expense is shown in the trans
portation department, aild is owing to the increase in wages to 
all classes of workmen- especially to motormen and conductors
and to the advanced cost of coal, which was about 40 per cent over 
the preceding year, but owing to competition the company will be 
able to purchase its supply of coal at reduced prices for the coming 
year. The item of maintenance of way and structures also shows 
an increase, which was caused by the extensive repairs made upon 
the system. 

Attached hereto will be found a statement of the operations of 
the company for the year ended March 31, 1904: 

INCOME AND PROFIT AND LOSS ACCOUNT YEAR ENDED 

MARCH 31, 1904 
Gross receipts from operations .... . ... . ... . ............. . 

Operating expenses-
General expense ... ... .............. . ..•.........•........ 
Conducting transportation .............................. . 
Maintenance of way and structures ................. . ... . 
Maintenance of equipment. .. .. ... . ..................... . 
Parks and Duquesne Garden expenses ................ . . 

$8,661,394.48 

$607,735.04 
2,922,431.99 

405,393.48 
650,166.18 
60,612.35 

Total operating expenses ............ .... .. ........ .. .. ... 4,646,339.04 
Bridge tolls .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .... 118,217.73 
Taxes .. . .. .. .. . .. ... . .. . . . . .. . . . . .. . . .. . . .. . .. . .. . .. .. . .. . 422,325.11 

Total opera ting expen ses an<l taxes ........ ... ....... . .. . $5,186,881.88 

Net earnings ......... . . . ......... .. ........ ... . . ..... ...• 
Other income-

Advertising in cars .................. . ........ .... .. . ... . . 
Dividends on stocks owned ................... .. . . ..... .. 
Rent of buildings and real estate ...................... .. 
Interest and discount. ..... ... .. .. .............. . ...... .. 
Miscellaneous .......................................•...• 

Total other income .......•................................ 

Total income ............................................ . . 

DEDUCTIONS FROM INCOME 
Rentals of leased companies-

$3,474,512.60 

$37,711.91 
62.50 

65,310.60 
17,437.76 
17,133.67 

137,656.44 

$3,612,169.04 

United Traction Co. of Pittsburg..... .. . .... . . ... . . . .. .. $370,785.04 
Consolidated Traction Co................... . ....... .... . 757,098.00 
Interest on current liabilities........................ ... . 150,996.76 
Tenement expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . 14,924.89 

Total deductions from income .......................... . . $1,293,804.69 

Net income .......................................... . .. . . $2,318,364.35 

FIXED CHARGES 
Interest on funded debt. ......... _ .. .... .. .... . .. . .... .... $1,464,440.84 

Dividends on preferred stock-
U nited Traction Co. of Pittsburg . . ...... . .•... $150,000.00 
Consolidated Traction Co .. . ................... 720,000.QO 870,000.00 2,334,440.84 

Deficit for year ..........................•......•........ .• 
Surplus March 31, 1903 ................................... . 

Bad accounts collected ......••....•. · ..•.................. 
Premium on bonds sold ................................. . 

$224.50 
8,353.63 

$16,076.49 
206,961.79 

$190,885.30 

8,578.13 

Surplus March 31, 1904................................... $199,463.43 
NoTE.-During the fi scal year ended March 31, 1904 the gross receipts from 

operation increased $384,829.40 over the same period for the preceding year. 
Passengers carried ..................•........................... 174,400,055 
Car mileage ..................................................... 34,748,836 Miles 
Earnings per car mile. . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . $.2532 
Expenses per car mile (including taxes) . . . . . . . . . . . • . . . . . . . . . . . .1492 
Net earnings per car mile............. .. ....................... .1040 

IMPROVEMENTS AT CINCINNATI 

The Cincinnati Traction Company is planning to make a number 
o f improvements to its system during the summer. W . Kesley 
Schoepf, president of the company, is at present in the East dis
cmsing with his asociates the expenditure of about $500,000 in bet
terments for the property. At the Depot Street generating sta
tion there will be installed 2250 hp of additional boiler s and en
gines and a 1500-kw generator. Plans are under way for , th e erec
tion of a large fir eproof car house on Walnut Hill to replace the 
one burned some time ago. Considerable new special work will 
be laid at crossings in the down -town district , and additional curves 
will be put in at a number of points which will enable both 
the city company and the Cincinnati, Newport & Covington Trac
tion Company to operate additional cars ov,er loop routes during 
rush homs. 

SUBWAY EXTENSION REPORTED IN NEW YORK 

The Plan and Scope Committee of the Rapid T ransit Commis
s ion, of New York, on Thursday, April 28, r epor ted favo rably upon 
the subway plan, of which mention was made in the STREET RAIL
WAY JouRNAL of A pril 30. This, in gen eral, is the plan proposed 
by the N ew York City Railway interests a few weeks ago, but dif
fers from that plan in advocating the use o f Seventh Avenue 
instead of Eighth Avenue up to Forty-Second Street. In br ief 
the line is to run down Lexington A venue to Irving b ace an <l 
Fourteenth Street, thence to Broadway and Chambers to William, 
through the financial di strict and around the Battery, through 
West and Houston Street s, up Seventh A venue to Thirty- Fourth 
Street and thence east to Lexing ton A venue. It would afford the 
loop system for the lower part of the city and connect with the 
Grand Central Station and the new P ennsylvania Station at Thirty
Seventh Street and Seventh Avenue. f\. public meeting will be held 
May 12, to consider the proj ect. 

As ~n incentive to competition in building the new subway, the 
committee suggests that the work be di vided into sections in such a 
manner as to make it adaptable in practice to the plans o f both 
the New York City Railway Company and the Interborough Rapid 
Transit Company. Notwiths tanding thi s provision, the contract , 
offered wholly or in sections, will go to whichever bidder can 
offer the most attractive proposal in the matter of transfers. The 
Interborough Company has suggested the building o f a lower west 
side route by ext,ending the present subway from Forty-Second 
Strett and Broadway to the Battery, and an upper east side route by 
an extension from Forty-Second Street and F ourth Avenue up 
Lexington Av,enue into the Bronx. The M etropolitan interests 
recommend building a~ independent system running from the Bronx 
down the east side, thence around the Battery and continuing up 
the west side of the city to Thirty-Fourth Street, and thence across 
to the ,east side tunnel. This is the committee's r ecommendation : 

The routes in Manhattan and the Bronx now proposed by your 
committee follow generally the line suggested by the Metropolitan 
interests on the east side, except that the terminus in the Bronx 
is moved northerly so as to connect with the present subway at 
One Hundred and Ninety-Fourth Street and Third Avenue. On 
the east side, instead of going up Hudson Street and Eighth 
Avenue, it is proposed to continue up West Broadway to Wash
ington Square, thence under Washington Square and private prop
erty to Greenwich Avenue, thence under Greenwich and Seventh 
Avenues to Thirty-Fourth Street, and thence under Thirty-Fourth 
Street to a junction with the east side line at Lexington Avenue. 

Three additions to the route thus outlined are proposed by your 
committee: 

First-A short line to connect the Lexington Avenue line with 
the present subway at a point near Fortieth Street and Park 
Av,enue. 

Second-A line up Seventh Avenue from Thirty-Fourth Street, 
to connect with the present subway at F orty-Third Street. 

Third-The line from Fort Hamilton, Brooklyn, already re
ferr,ed to, running under Fourth Avenue and Flatbush Avenue, 
as extended, and over the Manhattan Bridge to a point in Canal 
Street near Centre. 

This large scheme of building, if approved, should not be offered 
to bidders as an entirety. On the contrary, it is the judgment of 
your committee that it would be essential to invite bids upon it in 
separate sections. One section would embrace the Brooklyn 
line, one section might embrace the east side line from One Hun
dred and Thirty-Eighth Street to Forty-Fifth Street, another the 
east side line south of Forty-Fifth Street , and another th~ west 
side line as far north as Thirty-Fourth Street. The four con
n ecting link_s from One Hundred and Thirty-Eighth Street and 
Third Avenue to One Hundred and Forty-Ninth Street and Third 
A venue, from Park Avenue and Fortieth Street to Lexington 
A venue and F orty-Fifth Street, along Thirty-Fourth Street from 
Seventh to L exington Avenue, and along Sev,enth Avenue from 
Thirty-Fourth to Forty-Third Street, would al so each con stitute 
a separate section. Bidders might be allowed to bid for one or 
more of the s,ections. 

T he board should reserve the right to award contracts for one 
or more sections, or suspend the construction of an,y section unti l 
such time as the increase of traffic might establish the n ecessity 
for an additional route. The invitation to' contractor s should also 
r equire them (as was don e in the case of th e Brooklyn-Manhattan 
Rapid Transit Railroad) to specify the max imum fare, not exceed
ing S cents, which would be charged, and also specify what trans
portation facilities over railways connecting or to connect with 
the new line each bidder would be able to assur,e the city. The 
tran sfers offered might be with or without change o f cars, as the 
seve ral bidders might he able to offer. 
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Bidders might also be called upon to specify what rental they 
would be willing to offer above the min imum provided by law. In 
this way the competition might be invited, not merely as to the 
expense of construction, but a lso as to the accommodations offered 
to the public and the rental to be paid to t he city for the use of its 
streets. 

CHICAGO TO ASK COMPANIES FOR TERMS 

Mayor Harrison, of Chicago, has been authorized by the City 
C · ncil to invite the companies to enter into negotiations with the 
city officials for franchise s. The resolution began by making t he 
observation that the street railway question is still open and unset
tled and the genera l pubic is st ill submitt ing to deplorable trans
portation faci lities. T he resolution then proceeds to au
thorize the Mayor to extend an invitation to all street railways 
of the city whose franchises expired July 30, 1903, and since that 
date, to negotiate with the prope r officers of the city of Chicago as 
to what character of franchise they or any of therri contemplate re
questing from the city. 

FERROSTEEL FLANGED FITTINGS 

The practice of superheating high-pressure steam is becoming 
so general that the Crane Company has brought out a mate rial 
called ferro steel, for use in piping S}stems subject to the higher 
temperatures and increased expansion stra ins which the improved 
practice involves. T his metal has an average tens ile strength of 
32,500 lbs. per sq. in. The weakest test bar in 31 heats was 
30,135 lbs. per sq. in., and the maj or ity of the bars were within 
5 per cen t of the average, showing a remarkable uniformity. Fer
rosteel is more than 50 per cent stron ger than the ordin ary run of 
cast iron, which rarely exceeds 19,000 lbs. tensile strength, and quite 
frequently runs 14,000 lbs. to 16,000 lbs. 

A property of this metal which makes it very desirable in heavy 
fittings, is that of maintainin g the close character of the grain in 
large sections better than cast iron. The result of this is that 
while a ferro steel test bar r inch square is 50 per cent str~nger 
than a cast iron t est bar of the same size, a heavy ferrosteel fi t
t ing will probably be 60 per cent stronge r than a cast iron fitti ng 
made from the same pattern. The company' s ex tra heavy ferro 
steel fittings for working pressures of 250 lbs. are made from 
the same patterns as the cast iron, so that the full benefit of t he 
difference in strength is obtained. 

F errosteel fittin gs of 12 ins. and smaller will be tested unde r 
r500 lbs. hydraulic pressure pr,r sq. in., and those of 14 ins. and 
larger under rooo lbs . pressure. All fittin gs will have cast on 
th em: "Crane F. S. ," and when tested, will have stamped on them: 
" tested 1500 lbs.," or "tested rooo lbs.," according to size. The 
difference in price between cast iron and ferrosteel is small. 

THE PERSONNEL OF THE MEXICO ELECTRIC TRAMWAYS 

W. W. W heatley, formerly manager of the railway department 
of the Public Service Corporation of New J ersey, who, as pre
Yiously announced in the STREET R AILWAY JOURNAL, is now 
general man age r of the Federal District Railway Company, which 
operates the extensive electric traction sys tem in Mexico City, 
has issued the following circular: 

In order that there may be a clear understanding among all 
employees, concerning the responsibility and jurisdiction of the 
heads of the respective departments, the fo llowing order will be
come effective immediately: 

A. J . McDonald , with the title of traffic superintendent, will 
have charge of the operation of all the lines of the company, with 
such assistants as he may appoint. 

J . L. McCreary, with the titl e of superintendent of maintenance 
of way and equipment , will have charge of the various shops and 
of the maintenance of track, rolling stock, roadway and buildings. 

H. S. Bolton, with the title of electrical engineer, will have 
charge of the company's power plant, and of the transmission 
lines and overhead work. H e will be consulted by the superin
tendent of maintenance of way and equipment in all matters relat
ing to bonding of track. 

C. A. Malau, with the title of consulting engineer, will perform 
such duties as may be assigned to him. 

J. C. Jackson, with the title of storekeeper, will have charge 
of the company's stores. 

It will be ttnderstoori that the above departments cove r all lines 
of the company, irrespective of the system of traction. 

T he heads of each of th e above-mentioned departments will re
port directly to the general manager. 

SINGLE-PHASE EQUIPMENT FOR A PACIFIC COAST LINE 

T he Vallejo, Napa & Benicia Electric Railway Company, of Cali
fo rnia, has closed a contract with the W estinghouse Electric & 
Manufacturing Company for the electrical equipment for a single
phase electric railway. The grading is progressing between Vallejo 
& Napa, and the road is expected to be finished in about six 
months. 

• •• 
NEW FACTORY OF CHASE-SHAWMUT COMPANY 

The new factory which the Chase-Shawmut Company has re
cently equipped at N ewburyport, M ass., is one of th e most com
plete of its kind in the country. The plant covers about an acre 
and is located o n the Merrimac Rive r , far enough out of the city 
proper to give plenty of air and light to the 220-odd employees. 
Coal fo r t he steam plant and ail raw material used in the manu
fac ture of the company's specialties can be taken from barges 
within roo ft . from the main factory building. The steam plant 
consists of three Hodge boilers, having an aggregate capacity of 
about 300-hp. The power is supplied from one 150-hp horizontal 
Ro llin s engin e. T h e lighting plant co nsists of two 30-kw direct 
current machines, also a 30-kw alternating-current machine, used 
fo r test ing purposes. 

T he main facto ry building is a fo ur-story structure separated 
by fire walls, and having a depth of 350 ft . O n the ground floor 
is the switchboard, assembly room and th e motor and generator 
repa ir depar tment, together with th e heavy stock room. The 
second floor is devoted largely to the manufac ture of switchboard 
parts. On this floor are also the polishing, plating and dipping 
rooms. T he third fl oor is used fo r the manufacture of the weil
known "Shawmut" soldered rail bonds and " Shawmut" indicating 
enclosed fuses, the output of whi ch has been increased more than 
roo per cent since the advent of the company into its new quar
ters. T he fourth floo r is employed fo r the storage of finished 
product, kept ready fo r sh ipment in standard packages. In a 
separate par t of the building on this floo r is located the wire
drawing machinery used in the manufacture of the company's 
tested fuse wire, which is drawn through a series of sapphire dies. 
In the rear of the main build ing and on the water front, is located 
the fo undry, where the company makes all its castings. There 
are also a number of other buildings adjoinin g the main building, 
including the pattern and cabinet shop, draftin g rooms, photo
graphing and blue print rooms, laborato ry, and a storehouse for 
raw material. 

The office buildings are pleasant ly located, and were con
structed to enable the work to be done in the simplest and best 
manner. T he past experience of the company in its crowded 
quarters in Boston led it in selec ting new quarters to secure as 
far as possible a plant wher e it would be possible to manufacture 
complete the different specialties which it puts on the market, and 
with the fac ilities at the new factory it is apparent that the com
pany can carry a complete line of raw material , manufacture and 
assemble. it without the necessity of buying a piece here and there 
to fill in on the detail s. 

The company is now manufacturing all kinds of open and en
closed fuses and fuse metals, switches and switchboards, flexible 
soldered rail bonds, conduit boxes and fittings , and is constantly 
adding to its lines. In addition to this material, the "Boston" 
cable clip is manufactured by this company. 

TWO-CENT FARE ORDINANCE IN CLEVELAND 

An ordinance has been introduced in the City Council of Clev,e
land, which will, upon its passage, grant franchises for the con
struction of four 2-cent fare street railway lines. It will be re
membered that some months ago the city advertised for bids 
for the construction of street railway lines over the following 
routes: 

Dennison A venue, from Rhodes Avenue to the city limits; Sum
mit Street, between Erie and Seneca ; Edgewater Boulevard, be
tween Taylor and Lake Avenue; Doan Street, between Wade Park 
and Ansel Avenue. The city officials and railway people in g.en
eral were mystified upon the bids made by Will Christy, of Akron, 
Ohio, to construct street railway lines over these routes and give a 
2-cent fare . Mayor Johnson declared that it was only a straw bid, 
but despite this claim Mr. Christy deposited with the city the re
quired $20,000. The city holds consents for the majority of front
age over three of the routes, and the city would be bound under 
its policy of securing low fare roads. to turn these consents over to 
Mr. Chri sty. Mayor J ohnson declares tnat the introduction of the 
present ordinance is a ruse to recover the $20,000. The ordinance 
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says nothing about the city having the right to buy the property 
at the expiration of the fran chise, which is one of Mayor Johnson's 
pet hobbies. A change in the ordinance to embody thi s point 
would give Mr. Christy an opportunity to recover the forfeit money. 
A precedent on this point was made r-ecently when the city returned 
a forfeit of $5,000 deposited by another promotor of a low fare 
line who claimed he was unable to secure consents of property 
owners. Mr. Christy continues to maintain a sphinx-li~e silence 
on the subj ect of his plans or how he expects to make one on a city 
line giving a 2-cent fare. 

•• 
IMPORTANT FRANCHISE BILL IN NEW YORK 

One of the latest bills passed by the New York State Legislature 
a t its last session and signed by Governor Odell practically abol
ishes in second class ci ties the necessity of having auction sales 
of street railway fr anchises. When thi s bill was passed it was be
lieved by its advocates that it would benefit the cities by securing 
for any franchi se the max imum amount of return fo r any new fran 
chise. It has been found, however , that there are many other con
siderations' to the public than the money paid fo r a franchise, and 
the bill required in some cases the award of franchises to companies 
under conditions detrimental to the public interests, as well as to 
the interests of the railway companies themselves. F or thi s reason 
several street railway managers, including representatives of the 
State Association, spoke at the hea ring in favo r of the change. 

In this connection it is interesting to 1:ote that the State Associa
tion is increasing in membership. Among recent n ew members are 
the United Traction Company, of Albany, and th e Kingston Consol
idated Traction Company. Others have appli ed for membership. 

•• 
NO STRIKE IN SAN FRANCISCO 

Information to hand as the STREET R AILWAY Jou RNAL goes to 
press says the threatened strike of the employees of the United 
Railroad, of San Francisco, has been averted by the acceptance by 
the union. of the terms of the company submitted through Mayor 
Schmitz. The basis of the settlement , however, is not even inti 
mated. 

•• 
PERSONAL MENTION 

MR. M. O'BRIEN has resigned as master m ech ani c o f the 
Chicago City Railway to take a similar position with th e St. 
Louis Transit Company. 

MR. CLINTON B. KIDDER has resigned as man
ager of the Savannah Electric Company, of Savannah, 
Ga. H e will engage in mining a t Bonanza, Yukon Ter
ritory. 

RICHARD H . PIERCE, o f Piere~, Richardson & 
Neiler, engineers of Chicago, has been appointed chief 
engineer to take complete charge of the power plant 
a t the Louisiana Purchase Exposition. H e was con
sulting engineer of the Columbian E xposition and later 
was consulting engineer for the Chicago City Railway 
Company. Mr. Pierce will be a ssisted by Mr. Charles 
S. Foster, of Chicago. 

and arrang ing co nnect ions to the business buildings, freight de
pots, ri ver docks, etc. I t is propose d to perform a general 
fr eight coll ecting and di stributing business, thus obviating a 
large po rtion of the teamin g now greatly congesting the streets 
above. Th e necessary power sta t io ns, type of equipm ent, sig
nallin g and switch ing sy ste m, and method of co nduct ing thi s 
transportation a re all in teresting factors in the pro blem. Mr. 
Arnold, it will be re membered, as municipal tr action expert, re
cently made an ex tended study of the transportatio n problem in 
th e downtown distr ict of Chicago, and hi s report to th e City 
Council upon that question is being fo llowt>d out as the basis of 
a g eneral scheme for relieving th e surface co ngestion. 

MR. JOH N I. BEGGS, president of tfie Mi lwaukee E lectr ic Rad
way & Light Company, of Milwaukee, Wis., was recently presen ted 
with a beautiful silver service by officer s and directors of the com
pany, assembled a t a banquet a t H otel P fi ster, Milwaukee. Sixteen 
guests were present. a t the dinner, which was an info r mal affa ir 
tendered to Mr. Beggs. The gift was presented by Dr. Charl es H . 
Lemon. H e paid a high tribute to Mr. Beggs' ability as a man
ager and to the success of hi s work with the company. The silver 
service is intended as pa rt of the equipment of a pr ivate ca r for 
Mr. Beggs. Thi s ca r is b ei ng built by th e St. Loui s Car Com 
pa ny aft er plans and design s by Mr. Beggs, and is to be part of 
th e St. L ouis Company 's exhibit at the Louisiana P urchase Ex
position. The car is fo r use on the Milwaukee E lectri c R ailway 
& Light Company's system in Milwaukee and W isconsin , and is 
designed so that it may be used for touring, being provided 
with sleeping compartments, dinin g-room , kit chen, etc., a t the 
sam e time having large obse rva tio n compartm ents at each end. 
In general design it is as fin e a specimen of the art of car building 
as is t o be found on any steam rail road. 

THE ELECTRIFICATION of the Alexandria & R amleh 
Railway, described in this issue, was successfull y accomplished 
through the efforts of three gentl em en who, although of widely 
differing nationaliti es, worked together mo st harmoni ously in ca r
rying out this proj ect. His E x cellency Bo gh os Pach a Nubar , 
who is chairman of the Alexandria & Ramleh R a ilway, was for 
many years on the Council of Direction of the Egyptian State Rail
ways Admini stration, where he gained considerable experience in 
railway work. He is the son of the late Nubar P acha N ubar, 
who was for many years Premier of Egypt. Mr. J . Lumbroso, 
who had charge of much of the routine work of the executive 
po rtion of the undertaking, prove d hi]TJself eminent ly capable of 
coping with the many intricate probl ems which he was co mpelled 
to solve. Mr. Lumbroso is well known in Europe as a large co t-

MR. R. L. CHILES, of New York, has been ap
pointed superintendent of the street railway lines of 
the Norfolk, Portsmouth & N ewport N ews Company, 
of Portsmouth, Va. He succeeds Mr. Randolph P ey-

Boghos P acha N ubar Nelson Graburn J. Lumbroso 

ton, who resigned from the company April I to accept 
another position. Mr. Chiles is a railway man of experience, and 
was formerly associated with Mr. E. C. H athaway, general manager 
of the local company at Portsmouth. 

THE ENGAGEMENT is announced of Mr. T. E. Mitten, gen
eral manager of the International Traction Company, of Buffalo, 
N. Y., and Miss Ruth Bissell , of Lockport, N . Y. Mr. Mitten is 
very well known in street railway circles. Before hi s connection 
with the International Company he was gen eral superintendent of 
the Milwaukee Electric Railway & Light Company. Miss Bissell is 
a talented young woman, very pretty, and with excellent musical 
accomplishments, acquired by study in Paris. The date of the 
wedding is not yet announced. 

MR. BION J. AR N OLD has been appointed con sulting elec
t rical a nd mechani cal eng ineer for the Illinois Tunnel Company. 
This company has already completed some 2r miles of subway 
tunnels underneath the stree ts o f the busi ness di stri ct of Chicago , 
and has installed an extensive automati c telephone se rvice in th e 
same di strict, carrying its t elephone wi res in the tunnels. The 
problem which confronts Mr. Arnold is that o f planning and in
stallin g a narrow gage electri c fr eight railway in these tunnels 
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ton merchant and financier. Th e general manager and chi ef en
gineer of the Alexandria & R amleh R ailway Co mpa ny and th e 
Alexandria Tramway Company is Mr. Nelson Graburn, M. I. E. E. 
H e is the son o f the late Capta in M armaduke Graburn, R. N., of 
Melton H all , Barnaby, L incolnshire, E n gland. H e was appointed 
to hi s present posit ion in N ovember , 1901 , to carry out the tra ns
fo rmation of the Alexandria & Ramleh Railway and to r eorganize 
the Tramway Company. Mr. Graburn served an apprentice ship 
wi th the Canadian P acific R ailway as a m echanical en g ineer fro m 
1881 to 1887, when h e joined the E di son Illuminating Company, 
of Brooklyn, wh ere h e secured a practical training in electri c 
light ing. H e r emained with that company until 1889, when he 
wen t to the Thomson-H ouston works a t Lynn, M ass., to take a 
student 's course in electric railway wo rk. A ft er co mpleting thi s 
course h e was sent to Canada in the spring by the Gen eral Elec
tric Company to look aft er contract s. M r. Graburn resigned thi s 
positio n t o join the Montreal Street R ailway Co mpany as ass is
ta nt electrical en g ineer. In 189..i. he was prom ot ed to the pos itio n 
of electri cal eng inee r and ass istant superintendent . He resigned 
fr om this co mpany in 18g9 to accept a posit ion as consultin g en
gineer of the Compagnie Generale de Traction, of Paris. 



STREET RAILWAY JOURNAL. [VoL. XXIII. No. 19. 
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t Deficit. 

COMPANY Period 

AKRON, O. 1 m. , Mar. '04 
Northern Ohio T r . & I ·• " '03 

Light Co .............. : :: :: :g: 

AURORA, I LL. 1 m., Mar. '0i 
Elgin, Aurora & 1 " :: '03 
South ern Traction Co. \l " '04 

9 u u '03 

I m ., Mar. '04 
BINGHAMTON, N. Y. 1 " :: '03 

Hinghamton R y. Co . .. ~ :'. " :~: 

I m., Mar. '0i 
BUF FALO, N. Y. 1 " " '03 
I n ternation a l Trac. Co. \J " " 'U4 

9 H ,, ' 03 

C H IC A GO, ILL. I 
A uro ra, E lgi n & Chi • 1 ");, l\~~r. ;0

04
4 

t•ago Ry. Co ... ......... 10 

I m., Mar. '04 
Chicago & M ilwauke .. 1 " :; :g: 

Elec. Ry. Co . ......... 3 '' 
18 u ·~ '03 

I m,, M a r. 'C4 
lUet ropolitan "\Vest S ide 1 " " •0:1 

E l e vated R.R. Co~--- ;1 " ~• 101 
3 •• u '08 

1 m., l\lar. '04 
Northwest ern El evated 1 " " '03 

ll . It. Co ____ ____________ 3 ° u '04 
3 u u '08 

l m., Mar. '04 
South Si,I c E levated l " " '03 

It. It. Co, ...... ....... .. 3 " " '04 
3 " " '03 

·CINCI NNAT I, O. Im., Feb. '04 
Ci n c i nnati, :N ewp o rt & 1 :: :: '11a 

~ov iu_gton Light & ~ .. " :g~ 
I ract1on Co ... . ...... ~ 

CLEVELAND, O. 1 m., Mar. '04 
Cleveland & South• 1 " " '03 

western T ractio n Co 3 " " '04 
3 " " '03 

Im. Mar. '04 
Cleveland, l"ainesvil le 1 ·• '03 

& Eastern R. ll. Co ... 3 " " '04 
3 " u '03 

CO LUIU:BUS, O. 1 m., Feb. '04 
Cohnnbus, Buckeye 1 " \)3 
Lake & Newark Trac- 2 " " '04 

tiouCo ..... .......... 2" " '03 

1 m., Mar. '04 
DETROIT, lUICH. 1 '' " '03 

Detroit United Ry .... : :: :: :~ 

1 m., M ar. '04 
DULUTH, MINN 1 " " '03 

Dulntl, Street Ry. Co. 3 " '04 
3 " " '03 

EAST ST. LOUIS, ILL. 
Ea•t St, Louis & Su- 1 m., Mar. '04 

burban ............... 1 " " '03 

FOR T \VORTH , TEX. 1 m., Mar. '04 
Northern Texas Tr!I C· 1 " ·• 'O.J t lon Co ________ ________ 13 H u '04 

3 u " '03 

HAZLE TON, PA. 11 m.,Mar. '04 
Lehigh Traction Co .. 3 " " '0i 

62,110 36,617 
61,699 35,361 

178,601 lll';',8691 
175,097 102,618 

25,493 
:.!6,248 
70,732 
7:.?,479 

34,544 23,28911 11.304 
32,824 19.973 12,850 

344,630 207,5781 137,052 
319,978 185,903 134,076 

17,031 
16,975 

165,381 
17i,84ti 

I 
10,610 
9,794 

95,333 
96,5951 

6,421 
7,181 

70,048 
81 251 

2-l,467 
21,083 
67,601 
64,2i5 

!l,rn3 
9,216 

'32,641 
81,946 

48,245 
57,366 

3,026 
5,11i4 
3,131 
8,204 

2,171 
3,635 

54,411 
52,129 

21,802 
:.!3,885 

315 ,021 215,265 1 99,757 137,633 t :37,876 
295,916 170,294 125,62:l 130,862 t 5,239 

3 071,106 1,781,092 1,290,014 1,197,272 92.742 
2,783,163 1,491 ,562 1,288,601 1,152,858 13.5,743 

24,381 * 18,691 5,691) 

352,149 186,081 166,0li8 

22,839 
13,355 
59,873 
36,035 

189,886 
180,911 
536,78:! 
5:.li,537 

115,233 
108,609 
33'),179 
315,754 

143,448 
136,38.3 
410,207 
3%,018 

10,093 
6,317 

31,489 
18,705 

94,477 * 56.361 
86,264 * 51,243 

193,797 * 116,260 
180,475 * 109,180 

33,860 
31,547 
89,168 
83 ,730 

H.958 
14,359 
38,383 
38,039 

9,455 
8,717 

18,862 
16,046 

24,471 
18,624 
69,527 
55,698 

9,:w·! 
8,950 

27,3:!4 
24,803 

8,886 
7,490 

17,:/06 
14,521 

12,746 
7,038 

28,384 
17,330 

38,116 
35,0t 0 
77,537 
71,294 

9,38!1 
12,922 
19,640 
28,032 

5.566 
5,409 

11,059 
13,2J6 

569 
1,227 
1,656 
1,5:~5 

334,206 * 224,396 109,810 
3.30,668 * 795,326 135,.342 
933, 99<! * 656, 428 277,565 
937,495 * 568,369 369, 126 

48,036 
47,889 

135 462 
rn1:a24 

31,381 
28,615 
87,929 
84,452 

97,03:1 46,902 
78,015 41,046 

44,251 
34,6H 

:11,,215 
90,391 

10,574 
30,160 

25,300 
16,602 
73,576 
47,932 

6,10, 
2:3,697 

16,655 
19,275 
47,533 
46,872 

50,131 
36,969 

18,951 
18,042 
43,639 
42,459 

4,472 
6,464 

20,9541 
20,99.~ 
42,366 
41,982 

90,315 
82 534 

267,669 
244,738 

16,505 
15,204 
49 325 
45,544 

9,908 
9.018 

23;575 
26,970 

I 

17,161 
14,0'24 
35,171 
29,313 

19,495 
52 808 
9:896 

121,388 

150 
4,071 

t 1,7!12 
1,328 

9,043 
9,023 

15,064 
15,489 

C OMPANY Period 

256,589 14'.!,283 114 307 74,050 40,256 
:l37,36i 125 614 111,751 70,714 41,036 
756,72, 417,399 339,328 220,504 118,824 
700,740 370,368 3.'30,372 209,!IOO 120,472 

343,302 164,408 178.895 90,275 88,620 
319,556 •153,304 166,25\l 78,40[) 87,852 
988,073 480,661 507,412 267.493 239,919 
913,995 442,329 471,666 235,200 236,466 

1 m., Mar. '04 184,857 148,075 36,782 19,809 16,973 
MONTRE \L, QUE. 1 " " '03 171,902 118,677 53,225 18,4321 34,793 

M o ntreal St. lly. t.·o . . 6
6 

:: :: ;o
0
~
3 

1,122,680 766 334 356.346 105,5981 2:;o,748 
1,017,491 652,056 3ri5,435 100,139 265,296 

MUN CIE, IND. 
The Muncie, Hart.ford 1 m., Mar. '04 

& For t Wayne Ry. 3 " " '04 

1 m., Mar. '04 
OLEAN, N. Y. 1 •• " '03 

Ole an S t . Ry. Co ....... ~ :: :: :~ 

12,654 * 6.79i 
35,501 * 20,639 

7,365 
6,:370 

76,03~ 
53,626 

24,192 
22.888 

106,757 
86,795 

4,337 
3,489 

37,110 
28 .581 

16,292 
15,750 
63,605 
56,392 

5,857 
14,861 

3,029 
2,931 

38,92{/ 
25,045 

7,900 
7,138 

43,152 
30,403 

2,452 
2,040 

22 069 
14,129 

576 
891 

16,85\l 
10,917 

1 m., Mar. '04 103,622 
PHILADELPHIA, PA. l " " '03 97,566 

Americ110 Railways ... 9
9 

:: :: :0
03

4 1,048,837 
909,183 

l m., Mar. '04 
ROCHESTER, N. Y. 1 " " '03 

Rochest e r Ry. Co . .... i :: :: :3: 

SA N FRANCI S CO,CAL, 
Unite d Ratlroads of l m., Mar. '04 

S an Francisco ... . ... 1 " " 'O'.:ll 

SAO PAULO, BRAZIL, 
Sao Paulo Tramway, 1 m., Mar. '0i 

Light & Power Co., 1 :: :: '03 
Ltd ................. 3 '04 

3 u " 'G3 

SA V ANNAH, GA. 1 m., Feb. '04 
Savannah Electric Co. 1 " " ' 03 

12 " u '04 
12" " '03 

117,639 66,74.3 50,896 
100,792 53,853 46,939 
340,845 206,417 134,428 
299,168 157,902 141,266 

534,044 
497.947 

127,000 45,000 82,000 
110,817 33,003 77,814 
368,354 122,512 245,842 
312, 7:!3 95,035 217,688 

26,240 
25,450 
78,585 
76,407 

38,607 23,393 15,214 10,187 
35,298 23,228 12,070 9,583 

524,296 307,280 217,016 120,909 
490,216 276,112 214,104 115,359 

24,656 
21,489 
55.843 
64,859 

5,027 
2,487 

96,107 
98,745 

1 m., Feb, '04 171,744 120,747 50,997 23,488 27,509 
SE A TTLE, WASH. l .. " '03 155,164 111,871 43,293 23,672 19,621 

Seattle Electi·ic Co .... 12 " " '04 2,129,053 1,506,157 622,896 279,935 342.961 
. 12 " " '0-3 1,941,769 1,379,063 562,706 268,098 ;l94,608 

SYRACUSE, N. Y. 1 m,.·, Feb. '04 
Syracuse Rapid 8 " '04 

Transit Co .....• ...... 8 " " '03 

1 m., Feb. '04 
T A MPA, FLORIDA. 1 " " '03 

Tampa Electric Co •... 12 " " '04 
12 u •• 103 

1 m., Feb. '04 
TERRE HAUTE, IND. I " " '03 

Terre Haute Elec. Co. 12 " " '04 
12" " '03 

1 m,, Mar. '04 
TOLEDO, O. 1 " " '03 

Toledo Rys. & Lt. Co •. 3 " " '04 
3 " " '08 

YOUNGSTOWN, O. 
Youngstown-Sharon 1 m., Mar. '04 

Ry. & Light Co ....... 3 •• " '04 

63,927 40,161 23,766 20,249 
556,03t 322,148 2<13 884 162,250 
495,US5 273 878 :m;201 152,200 

3,517 
71,634 
69,007 

26.613 14,820 11,793 2,122 !1,671 
1,976 8,811 2'2,473 11,686 10,787 

310.999 182,172 128,827 
248,777 142,628 . 106,149 

24,702 104,125 
22,684 83,465 

40,308 30,390 9,918 
31,620. 24,467 7,15-3 

490,591 382,316 168,275 
352,558 269,052 83,506 

9,40E 
6,469 

93,304 
76,776 

138,665 * 77,858 60,807 41,971 
127,012 * 65,452 61,560 40,715 
400,320 * 2'23, 767 176,55.3 124,874 
367,654 * 188,964 178,690 119,738 

87,619 * 23,230 14,389 
110,631 * 6!1,386 41,245 

510 
684 

74,!171 
6,730 

18,836 
20,845 
51,679 
58,95\l 




