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Worlds' Fair Street Railway Facilities 
To th e stree t ra il way man no sma ll par t of the interest in 

any g rea t exposition li es in the prov isions made by local street 

1 a il way a nd other transportation companies for hand li ng the 

g rea t crowds. In the last iss ue consid erable attention wa s 

given to S t. Loui s Exposit ion matter s, anrl thi s informatiun, 

interest in g in itself, is now completer! hy the outline ,vhich is 

pre ;;entecl elsew here of the plans of the local tran sportation 

r ompanie;; for ca rrying people to and from th e [~x pos ition. 

1 na;;much as many laymen ha ve asked fre r1ue11tly wheth er the 

street railway companies of St. Loui s wi ll be able lo take ca re 

llf the great Ex position crnwd s, it is in order to recall some 

statem ents made in an informa l ta lk by C. 1\. l\ fore110, chi ef 

cng111('l'J" of th e St. l ,011 is Tran sit Co111pa11y, 1Jl'fore lhl' l~ngi-

nee rs' Club of St. Loui ·s a few weeks ago, in whi ch he truthfully 

sa id that if the Loui siana Purchase Exposition had anywhere 

nea r as many visitors as the transportation companies would 

be prepa red tii la nd at ib gates, it would be the greatest finan 

cial success as an exposi t ion th e wo rld ha~ eve r known . 

T hat th e st reet rai lway compan ies \\"il l be able to eas ily 

deliver as ma11 y people to the Exposit ion gate s as wi ll wish to 

go can hardly !Jc doubted when the extent of the pr eparation s 

made by th e local compani es is known. The mnnlJer of 

terminal loops and th e numuer of routes reaching the Exposi

tion grounds from a ll part s of the city assu re abundant ca rry

ing capacity fo r any ordinary occasion. To be sure, there will 

a i\yays be at an exposition certa in time s when the entire crowd 

in th e g rounds will move toward the st reet r a ilway terminals at 

once in an effo rt to get home. Against a certain amount of 

congestion at such tim es no power on earth can guard. Such 

congestion is more likely to occur durin g th e fir st month or two 

of an exposition than toward the latter pa rt of the exposition , 

even th ough th e tota l 11umber of admissions per clay is much 

g rea ter to,yarrl the close of th e season. 

For example, one of the mo st trying tim es fur the tran spo rta

tw n companies at th e \Vorld' s Columbian Exposition, at 

Chicago, wa s 011 th e ni ght of July ..J., a fter th e fir eworks. Th e 

abundan ce of transportat ion fac ili ties which had neyer befo re 

tha t bee n taxed, led the public to believe th at eve ry one could 

ge t hom e at a ny time desired on a moment' s noti ce, and an 

immen se crowd remai ned with in th e grounds until afte r th e 

fire\\"orks, a nd then moved en masse toward the tran sporta tion 

line s. T he g rea test difficulty occ urred two or more hours a fte r ~ 

th e rush began , when the crowd r eached th e down -town di s

trict, a nrl desired to take ca rs for poi nt s on th e 1\ or th Side and 

\\res t S ide. T he str eet railway manager s had hardly ex

pected a rush-hour demand for cars a t r a. 111. , but they r e

sponded as promptly as was poss ible under th e cic mn stances. 

Even the compani es which direct ly rea:: hed th e Fair Gro unds 

did not anticipate any such long-continued rush . T he publi c 

and the Exposition man agement learn ed its lesson thus ear ly 

i.i the game, and late r much g reater crowds were handl ed per 

day with less friction, pa rtly because the publi c kn ew that 

everybody co uld not sta rt for home at once and hope to get 

there within r easonab le time , and part ly because th e Expos i

tion management did not again arrang·e matters so as to pro

duce such congestion at one time. One other clay during the 

Chic ago Expos iti on, "Chi cago Day," taxed the Expositi on 

lines to th eir utmost from one end of the day to the other, 

but thi s was practi cally a single exce pt ion. 

The terminals at St. Loui s appear to have been a rranged to 

admit of great flexibilit y, whic h is always rlesi r ah le in handlin g 

expnsitinn crowd s. It is extremely difficu lt to te ll be fore an 

ex position open s \\'hich entran ce to th e grnunrls \\·ill pro ve 

the most popular , anrl aliility lo operate cars from a given rnnte 

tn a ny ()n e of seve ra l termi nals, such as h as bee n provided al 

S t. Loui s, is very des irahlc. T hen, ton, there are times \\"hen 

one ex it will receive more tha n it s nrrl inar_v sha re. If ad

rlitiunal ca rs ca 11 be rn ukrl liy that ex it i1 is a g reat ai d i11 

harnlli11 g th e crnwri s. A s rega rds a number nf rl clai ls the 
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plans of terminals seem to ha.ve wisely been left open to altera
tion and to any small changes that may seem desirable in the 
light of the experience of the first month. It would be con
trary to all precedent if the first month's attendance was large 
enough to demand full completion of all details of the te r
minals, and there is certainly wisdom in going a little slow in 
complet ing final arrangements. f 

" Opening Day" Traffic in St. Louis 
It is seldom that the companies handling traffic on any great . 

day of an exposition receive such commendation as did the 
street railway companies of St. Louis upon the opening day of 
the Louisiana Purchase Exposition. Grave fears had been 
expressed by many people unacquainted with the extent of the 
preparations that had been made, lest the transportation fa cili
ties should be shown to be entirely inadequate. The j udgment 
of the public was, perhaps, fo rmed from experiences on Dedica
tion Day a year ago, when so little provision had been made fo r 
handling large crowds to and from the grounds. Now that the 
construction period is over with and the companies have prac
tically completed their plans for handling large traffic from all 
directions to and from the grounds, both the companies and the 
Exposition management, as well as the public, are very much 
grati fi ed to find how easily such crowds as those of the opening 
day were handled. The companies were on trial, and wi thstood 
the test successfully. There appears to be nothing but praise 
from the press and the public for the way in which crowds were 
handled that day, which means that the service must have been 
most excellent, for it is seldom that either press or publi c goes 
out of its way to praise good service, however quick they may 
be to condemn poor service. Of course, much larger crowds 
than on opening day will be handled before the Exposition 
closes, but to withstand the first test so well before the ma
chinery of transportation has had time to get thoroughly lim
bered up, is something regarding which the St. Louis companies 
are to be congratulated. 

Traffic Peaks on Elevated and Surface Lines 
T he outline which is published elsewhere on the plans for 

increase in capacity on the Metropolitan West Side E levated 
Rai lway system in Chicago, serve to bring to mind forcibly the 
fact that the elevated or underground road is pre-eminently the 
road for rush-hour traffic. An elevated system in a large city 
is sure to have a much greater rush-hour traffic in proportion 
to the mid-day traffic than the surface street ra ilway lines oper
ating through the same terri tory. T he Metropolitan E levated, 
of Chicago, figures, as given, show three times as many cars in 
operation during the evening rush than during the day, and 
even greater increase in train service is made by steam rai l
roads giving suburban service. T hese fac ts simply mean that 
business people tak~ the most rapid means of transportation, 
even if it involves considerable walking. Many people, shut 
up in offices all day, do not mind th is extra walk, and the saving 
in time in the course of a year may be considerable by taking 
the fastest line. Rush-hour t raffi c is much of it likely to be 
long-haul traffic. T he mid-day t raffic, on the other hand, has a 
considerable number of short-distance r ide rs. Shoppers, who 
take the cars during the middle of the day, care more for saving 
a walk of a few blocks and climbing elevated stairs than for any 
gain in time, hence they take the surface lines. The same is 
t rue of those traveling but a short distance along the street 
ra ilway lines. 

The t remendous increase in elevated traffic during the rush 
hours in some respects makes the load of an elevated railway 

power station like that on an electric lighting station, in that 
a large amount of machinery must be kept idle during the 
greater part of the twenty-four hours in order to take care of 
the peak loads. This high peak load is the cause of the recent 
decision of the Metropolitan management to install two storage 
batteries to help take care of the peak load, Other elevated 
roads have adopted the storage battery with the object of re
ducing the momentary fluctuations. These fluctuations on a 
system as large as the Metropolitan are not, however, great as 
compared to the total load, and the larger the system becomes 
the less marked are these momentary fluctuations. The func
tion of the storage battery, therefore, in this case is primarily 
that of assisting at the peak load. Being located at points 
some distance from the car house, the line loss during the peak, 
when such loss can be least afforded, is much less than if the 
total load was being carried from one power station. 

An Important Test of the Curtis Steam Turbine 
The paper by W . L. R. Emmet before the Engineers' Club 

of Philadelphia upon recent developments of the steam turbine, 
of which a digest appears elsewhere in this issue, gives a r;port 
of one of the most important tests that has yet been made upon 
the steam turbine. T he tests were conducted with great care 
by experts who were di sinterested in the results, and it is prob
able that the results were secured with the greatest possible ~ 
accuracy. T he figures shown for the 500-kw turbine, operating 
with a steam consumption of only 22.38 lbs. per kilowatt-hour 
during a rapidly and widely fluctuating load, averaging at half 
its rated capaci ty are r emarkable. The ability of the turbine to 
take care of such rapidly varying loads as those met in street 
ra ilway service is very gratifying, as is also the ease with which 
close speed regulation is obtained ; during the above mentioned 
test the turbine's speed did not vary more than 50 r. p. m., rang
ing from 1800 r. p. m. to 1850 r . p. m., while the load was vary
ing all the way from 50 kw to 300 kw. As the diagrams which 
accompany the article show in an interesting ~ay how the 
efficiency of the turbine is affected by superheat, by speed and 
how it varies with the load, they will not be referred to in detail 
here. In th is connection, however, it is of interes t to note that 
the result of the use of superheated steam is to increase the 
economy of the turbine's operation in direct proportion to the 
amount of superheat, a ri se of superheat of 50 <legs. F. effect
ing a saving of nearly 1.1/z lbs. of steam per kilowatt-hour at 
almost any point throughout the superheat range. On the 
other hand, equally as remarkable is the result of decreasing 
the speed, which causes a rapid decrease of economy. 

An important advantage of power generation by the steam 
turbine which, while not new, was clearly brought out in 
Mr. E mmet's paper, is the possibility of returning the con
densation directly from the condenser to the boiler and the 
consequent saving of the contained heat. It is rarely, if ever, 
possible in power plant practice to save the water discharged 
from the condenser for use over again in the boilers on account 
of the oil contained in it, which is taken from the engine cylin
ders. Many attempts have been made to solve this difficulty, 
as it would permit a large portion of the latent heat of the 
water otherwise wasted to be saved, and even of greater value, 
in many districts where bad feed waters are found, would be 
the benefits of returning the distilled water to the boilers; un
told troubles with the boilers would thereby be avoided which 
in many places would effect great savings in repair bills. But 
only in rare cases can this be accomplished; indeed, _so rarely 
is it done that it may rightly be called unusual practice. 
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In the use of the Curtis steam turbine at Newport, by the use 
of surface condensers, all of the water of condensation is saved 
and returned directly to the boilers entirely without the neces
sity of treatment for removal of the oil. The lubrication of the 
bearings of the moving parts of th@ turbines is effected in such 
a manner as not to bring the steam in contact with oil during 
its passage through the turbine, with the result that the con
densation leaves the turbines absolutely pure. This makes 
ideal boiler feed for the boilers, as it may be used over and over 
again without danger of trouble in the boilers; this is of more 
than usual importance at Newport on account of the bad water 
conditions which are met at that city. 

This is a feature of operation with the turbine which should 
receive the careful consideration of power plant engineers in 
future designs, as the result of thi s feasibility to return water 
of condensation directly to the boilers, and saving the large 
amount of heat which would otherwise be wasted , has the effect 

muter traffic. As the use of electricity south of the Harlem 
River was obligatory, th e loss of tim e and clange r of congestion 
which would be caused by a change of moti ve power on subur
ban trains if the electri c zone extended only to Mott H aven, 
constituted, we believe, the principal reasons for dec iding upon 
a uniform system within th e commuter territory. Aga in, the 
opportunities for increasing the traffic clue to the recognized 
advantages of electri city, such as smaller units, frequent ser
vice, greater speed, and freedom from smoke, cinders, noise and 
gas, must have appealed with great force in view of the natural 
advantages for residential purposes which the territory directly 
north of New York City possesses. This district is the only 
one in the neighborhood of the metropolis which is as yet con
nected to it by an all -rail route; but, as yet, it has not been 
penetrated by competitive rapid transit lines. Viewing the 
situation broadly, therefore, it was a ques tion, so far as this 

suburban business was concerned, whether the New York Cen-
of increasing the efficiency of the turbines. This would, in tral Railroad Company, in making a change, would make the 
fact, permit steam turbines to be used with economy if their 
efficiencies of operation were consider ably less than that of the 
steam engine; the comparatively high efficiency of the steam 
turbine, however, makes its use of unusual advantage and im
portance when this favorable feature permitting continued use 
of the water of condensation and its beneficial effect upon the 
boilers is taken into consideration. Its many other advantages 
are, of course, well known, but this is one which will be liable 
to bring it into very general use where ci rculati ng water is 
available, permitting the use of condensers, so the full benefits 
of thi s feature may be obtained. 

The New York Central Plan for Through Car Operation 
Considerable discussion has taken place in engineering circle s 

regarding the radical difference between the plans of the N" ew 
York Central and Pennsylvania Railroads, so fa r as they have 
been announced, for the electrical equipment of their New York 
terminals. It will be remembered that while the Pennsylvania 
Railroad is planning to introduce electric locomoti ves for haul
ing its through trains into New York City the use of elect ri city 
by that company, for the present at least, will be restricted to 
a zone 4 miles or 5 miles adjacent to th e New York station. 
The New York Central Railroad, on the other hand, is not only 

. proposing to use electric locomotives for its New York City 
service proper but has decided upon the adoption of electrici ty 

as a motive power exclusively for the operation of both subur
ban and through passenger trains from New York City to 
Croton, on the Hudson River division, and to \Vhite Plains, on 
the Harlem division, located respectively about 34 miles and 
22 miles from the New York terminal. While all traffic engi
neers who have given close attention to the relative advan
tages of steam and electricity for suburban service have recog
nized the desirability of operating the suburban service as far 
as these points by electric power, some of them have expressed 
surprise at the decision to extend the electric locomotive opera
tion beyond some point at or near Mott Haven. A careful con
sideration, however, of the situation in which the railroad is 
placed will, we believe, be convincing that the decision was a 

wise one. 
The problem before the engineers and directors of the New 

York Central Railroad naturally resolved itself into two ques
tions, first, that relating to the suburban service, and, second , 
that in regard to the through train service. Considering the 
former first; the two limits selected include practically all of the 
territory along the lines available for the development of com-

strongest appeal to commuter traffic which the science of trans
portation can at present suggest, or whether it would continue 
its present steam service up to a point near the Harlem River, 
and thus largely nullify any advantages which might accrue 
from a change of motive power south of that point. 

\ i\Thi le these arguments apply to the suburban business of the 
company they do not necessarily concern the through train 
service, and while one change was contingent to a certain 
extent upon the other, yet the two services are by no means 
governed enti rely by the same considerations. W e must as
sume, however, that the directors of the company considered 
not only present but future conditions. For instance, the ex

isting statute requires the change of motive power only for that 
section of the road south of the Harlem River. But with the 
installation of an electrical suburban service the force of public 
opinion might soon require the abolition of steam locomotives 
within the city limits, which would mean as far north on the 
two divisions as Yonkers and Mt. Vernon. But whether thi s 
should be so or not, a change from steam to electricitv on •· 
through trains at any point south of the suburban electrical 
terminal would involve the maintenance of three electrical and 
steam terminals with their extensive equipment and force of 
men as well as the undesirability of operating a steam passenger 
service with its attendant annoyances of steam, gas, cinders 
and noise alongside of the electrified suburban service . Again, 

the land required for a third terminal would be considerable. 
«nd its cost at a point such as Highbridgc or \i\Toodlawn. or 
even a short distance north of these points, would be large 
even if the topography of the land at these points was suitable 
for an adequate site for a terminal, which it is not. The logical 

solution. therefore. of the problem seemed to be a change for 
the through trains from steam to electricity at the edge of the 
suburban electrical zone, and while this change involves a large 
expense to the railroad company in the way of electrical appa
ratus, we bel ieve it to be entirely warranted by the situation. 

The Pennsylvania Railroad conditions are quite different, as 
the meadows in the neighborhood of Newark afford ample 
area for electrical and steam terminals, and as the commuter 
traffic on the Pennsylvania Rai lroad is comparatively small. 
We expect, however, before very long, to take up the considera
tion of the situation on thi s road. There is certainly no more 
interesting transportation problem in the world to-clay and no 
more important work of this kind being carri ed out than that 
which involves the entrance into New York Ci ty of the two 

largest trunk lines in this country. 
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SOME FEATURES OF THE EAST ST. LOUIS & SUBURBAN 
RAILWAY 

.Many a re not awa re that there exists aeross the river from 
St. Louis, in East St. Louis and sur roundin g country, a large. 
city and interurban electric railway system compri sing over 
120 mil es of track. Besides the eity lin es in East St. Louis 

FIG. 1 - E;, ll!LEi\l 
O F SYSTEM 

there is a lin e as far as Edward sville by 
way of Collinsville, tvvo lin es to Bellevi ll e, 
a branch of the Bell evi lle lin e to O'Fallon 
and Leba non, and a cross-connec ting lin e 
between Edgemont and Collin sv ille. Of 
the two lin es from E ast S t. Loui s to B elle
vil le. one is a double- t rack passenger lin e 
running over an old anrl we ll -sett lerl turn 
pike. Paralleling it a short cli stance to the 
south is a lin e on a pri va te right of way. 
w hi ch is now used en tirely for fr eight. 

T hese two lin es were origina lly buil t as compet ing li nes. but 
consolidat ions have brought th em und er the control of one 
company. T he freig ht business is carri ed on under the nam e 
of the East St. Loui s & Bell evi ll e E lec tri c Railway Compan y, 
and consists mainly of th e haulin g of coal fr()m numerous coa l 
min es a long th e way. The coal ca rs of th e East St. Louis & 
Bell evill e Electric Rail way Company. Fig. 2, are to lJe seen 
within parts of St. 
Loui s deliverin gcoa l 
to manufaeturers 
there. T hi s fr eight 
busin ess is hauled 
a 11 d deli ve red by 
steam roads by two 
electr ic locomotives, 
one nf which 1s 

shown in Fig. 3. 
T hese locomotives 
weigh 50 tons each . 
and arc equipped 
with four 160-h p 
motors. T hey wi ll 
hau l a l:out tw e11ty
f1 ,·c Ina , lee] coa I ear s. 

take ca re of it. It is only by vigorous adverti sing that the many 
2tt r active pl easure trips which th e East Side offers can be 
brought to the attention of many people in St. Louis. Pleasure 
riding on the "Great East Side System," as it is commonly 
acl,·ertised, must depend very largely upon th e amount of traffic 
that can be obtained from St. Louis and the familiarity of the 
pleasure-riding publie in St. Louis with th e East Side system. 
A number of excellent ideas in advertising ean be obtained 
fro m this company's work. The company has a regular pas
•. enger ancl excurs ion agent in th e person of F. H. Thomas, 
who gives a g rea t deal of attention to working up both regular 
JJ leasure traffic and special excursions. The company has a 
regula r baclge or trade mark whi ch appears on all of its adver
ti s ing. which is shown at th e beginning of this artiele. This 
a lso is put on a ll the company' s rolling stock, and serves to 
give an id entity to the East Sid e system and to attraet atten
tion to it. A nother excell ent id ea is the map, F ig. 4, whieh is 
publi shed on some of the eompany's advertising matter, and 
whi ch gives at a g lance the fa re between different points on the 
lin e. Thi s general idea could be copied by many other inter
urban railway companies. The prospeeti ve passenger does not 
have to hunt through a long rate schedule to find out the fare 
between any two points. T he map does not pretend to be 
geographica lly co rrect, but it shuws the principa l towns on the 
lin e and the general direction. A nother map, Fig. 5, is to be 

t "') 
. ..ti 
~ 

LT11 f nrtu11 a t e ly, 
part of the E ast S t. 
Loui s & Suburban 
Railway Company' s 
sys tem is 4-ft . IO-in . 
gage, and part stand
a r d g a g e. The 
fr eight lin e is, o f 
e o u r s e, stand ard 
gage. The balance 
of the system is 4-ft. 
IO- in. gage, except 
that from E dgemont 

FIG. 3.- E LECTRIC L OC O i\ JCl T I VE ClF E A ST ST. LO U IS & SUDURDAN RAILWAY COMPANY 

to Lebanon. The latter is standard gage, and, eon sequently. 
a t ransfer of passengers is necessary at Edgemont. Besides 
the electric passenger service given between Edgemont and 
Lebanon. a steam locomoti ve is u sed for freight , steam being 
used in this case because it is not consid ered advi sable to 
in vest sufficient money in feeders to operate th e freight traffie 
on thi s division of the sys tem electricall y. 

ADVERT I SI N G 

This company gives a great deal of attent ion to advertising. 
as the management eonsiclers that it is in a position where 
advertising can be made to yield large r eturn s. The system 
bei ng located as it is, aeross the rive r from such a large city as 
St. Louis, can naturally look to St. L oui s fo r a la rge amount 
of pleasure traffie , i f proper steps a re taken to secure it and 

m,ed th e comi ng summ er extensively on adverti sing matter, 
\\ ith the id ea of diverting some of the traffie whieh would 
otherwise eross the Eads Bridge on the steam railroads, and 
go into th e Union Depot. All the steam train s which enter 
St. Loui s by way of the Eads Bridge, which is also the bridge 
by whieh the East St. L ouis & S uburban cars enter St. Louis, 
stop at what is known as the Relay Depot, in East $t. Louis, 
where the locomotives belonging to the various steam roads 
a re ehanged fo r the switching locomotives of the Merchants' 
Fridge & Te rminal Association. whi:h takes the trains aeross 
the bridge and into the St. Loui s Union Station. As there is 
likely to be considerable delay in the Relay Depot and the 
Union Station in St. Loui s thi s is some advantage to many 
passengers in leaving _th e steam trains at the Relay Depot at 



East St. Louis, w here they can ta ke an electri c car , which will 
carry them across th e Eads Brid ge. landing th em at the foot 
of \.Vashington A venue, in S t. Lo ui s, at th e end of the bridge. 
Th is is directly at a n impor tan t te rmi nal loop of the S t . Loui s 
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A nother dec id ed attrac tion on th is company's lin es is Monk's 
Mound, Letween 1_;: as t S t. Louis and Coll in svill e. T his mound 
is the larges t on e of a g roup of mound s th ro wn up in that 
vicin ity by th e mound builder s of pre-h isto ri :: t im es. T hese 

F I G. 2.- TR ATN OF C() 1\ L C1\ R S DE I NG HAU L ED B\' E L E CT R I C L CJ CO i\lO TJ VE 

T ran sit Company, wh ere ca rs can be secu red fo r the \ \!or iel 's 
Fa ir Groun<l s or fo r any other poin t in the city. T he pas
senger tak:ng th is route will ha ve the advantage of boarding 
a lmost empty cars at the \ Vas hington A venue loop in St. L ouis. 
T hese fact s are a ll being brought out in pri nted mat ter now 
being di stri buted by the company, and the accompanyin g map 
showing thi s is bein g used in thi s conn ecti on. T here ar e also 
some other local depots of steam lin es EJJwRRosv,ue 

in St. Louis whi ch ar e r eached by th is 
route, a s seen. 

There ar e ten steam roads co nverg-
ing at Eas t S t. Loui s, and the company 
will bill a ll Illinois towns within 190 

mil es of East St. Loui s on these ten 
roads with poster s ca llin g attenti on to 
the East S ide elec tri c r aihvay system 
and th e ass ista n ::e it can be in reachin g 
th e Fair. It is also expec ted th at sin ce 
the Fair will 
lie closed on 
S u n cl a y s, a 
g reat rn a n y 
v isitor s c a n 
be a ttrac tecl 
to take inter-

F l< ; ~- DJACRAM <lF C<> i\ l PJ\ N \ "S S YST E :.1 
F RO M T R1\ FFI C CIR CU L;\ R 

mounds a r e of mu ch in terest , not only to anthropolog ist s and 
a rch,eo log;s ts, bu t to th e genera l public, and ar e well ,vorth the 
trip from St. Loui s. Th ey ar e probably the best and mo st ac
cess ibl e exampl es of the mound builders' work to he fo und in 

n c; r.-ST ,\ N DA R D C \ R C> F COi\IP1\ N Y 

Eel/er/lie 

I 5 ,:ii 

111 in ,, 

urban trips on Sund ays duri ng th e Fair. T he 
inter urban lines of the company offer some ve ry 
attracti ve trips. Bell ev ille, F ig. 7, is one of the 
oldest se ttlements in the State, and the t r ip from 
S t. Louis to Dell evill e is desc r il1ecl hy Charles 
D ickens in h is "Ameri can Notes. " Di ckens 
made the trip in 1842, when the transport a ti on 
fac ili ti es we re h ard ly equal to those of the pres
ent day. One of the publi cat ions of th e rnmpa ny 
is a h andsomely ill ustrated pamphlet , enti tled 
"Charles D ickens' Tri p to Belle ville in 18.42. and 
IIow th e T rip May 'He Mari e To-day." 

1

:11: I !,::1j,' 

ST.LOUIS (I ~ :'. l
(I <fl •I 

3~&WASHI NGTONAVE i \ :!: i; 
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the United States. T hey rise up out of the level of the ri ver 
bottom, appearing much as some glacier deposits or the remains 
of former river bluffs, but upon approaching nearer it is seen 
that there is a symmetry, both in the shape of the mound and 

bili ties of the property, and is taking energetic steps to live up 
to its opportunities. 

R OAD AND EQUIPMENT 

T he company's equipment, including new cars purchased for 

- :- :·;;. ..... : ~· . .._··-;., 
, •,-,,v. 

FIG. 7.- VIE \V I N THE CITY OF DEL L E VILLE 

\ i\Torld 's Fair traffic, includes 
twenty interurban ca rs of the 
type shown in F ig. 6, which 
a re 5 r ft. over all, 4-ft . IO-in. 
gage, 33-in. wheels, S t. Louis 
bodies and tru cks and four 
G. E.-57 motors with K-14 
cont rollers. One of these 
cars is shown herewith. Be
sides this there are seven 
other interurban car s with 
four G. E.-1000 motors; 
thirty city street cars with 
26-ft. bodies, two Brill con
vertible cars, and ten twelve
bench open cars, built by the 
Ameri can Car Company, with 
B rill 27-G trucks and two G. 
E.-57 motors. T here are also 
eight short single-truck cars 
fo r local service in Belleville 
and other short lines. The 

in the location of th e mounds with reference to each 
other, showing, beyond doubt , that they were th rown 
up by man, even if fu r ther evidence were not avail
able. The company dist ributes a vest pocket guide, 
3 ins. x 4¼ ins., conta ining, bes ides the covers and 
the map, twen ty-four pages of readi ng matter and 
half-tone illustrations. T he map usccl is that repro
duced in F ig. 4. Some of the pages are given up 
entirely to illustrat ions of at tract ive scenes along 
the lin e. O ther pages to pa rti cular point s of interest 
and in fo rmation as to the rates of fa re. Much at
ten tion is g iven to working up private car parties. 

A reduct ion of one- third from the regular rates of 
fa res from East St. Louis and points 0)1 the subur
ban lines is made to par t ies of ten or more t rave ling 
on one t icket on the reg11la r cars. T hi s enables pri - ;. 
vate pi cnic parti es to enj oy a day's outing at small 
cost. T hese special ra tes are not good on Sundays or holidays, 
as the regular tra ffi c on these clays is all the company can ca re 

FIG. S. - INTERIOR OF TO W E R CAR 

fo r without ex tra inducement in the way of low fares. The 
management is of the wide-awake kind , that realizes the possi-

\ '->, 
....... .: -·> 

..... ~. 

FI G. 9. - T O \\ ER CAR 

company has 600 coal cars like those shown in Fig. 2. P ower 
is a ll supplied from one main power station at Winstan

ley Park, at the edge of East St. Louis, near the 
end of the St. Louis & Belleville freight line. The 
current is transmit ted at 13,000 volts to the sub
stat ions on the interurban lines. Direct-current 
generators supply the East St. Louis local lines. 

The power station is equipped with simple non
condensing eng ines, as L ichter & Jens, consulting 
engineers, figured that coal was so cheap that the 
saving by condensing would not pay interest and 
maintenance on the extra cos t of a compound con
densing stat ion w ith the necessary cooling towers or 
ponds. T he consulting engineers calculated that 

. unless the cost of coal was above 85 cents there 
would be nothing gained by putting in condensing 
appara tu s, and as the company operates a coal road, 
it was not th ought likely that the cost of coal would 
ever exceed thi s figure. It has been found advisable, 
hO\vever , not to burn the cheapest grade of slack 
or ainable, on account of the large amount of slate 
d Jst in w ith the slack, which is likely to interfere 
, , ith keeping up steam. S ub-stations, three in 
,mmber , a re located near E dgemont, at O'Fallon, 

and about one-third of the di stance between Collins
ville and Ed vardsville. Aluminum high-tension transmission 
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line and direct-current feeders are employed. High-tension 
lines, Fig. 10, are mounted on Knowles type-G glass insulators. 
High-tension aluminum cables are partly 104,000 circ. mil and 
partly 66,ooo circ. mil. The direct-current aluminum are 790,-
000 circ. mil. In maintaining the line and stringing new wire 
a very complete line car is used, exterior and interior views of 
which are shown herewith, Figs. 8 and 9, This line car has a 
reel in each end of the car, each reel has a brake within reach 
of the motorman, so the motorman can run the car and keep the 
tension on the wire as the car moves along. The car is ar
ranged for stringing the wire live, so that the reel and brake 
handle are insulated, and current is taken by the trolley wheel 
from the wire as it is reeled over the ladder. One reel carries 
figure 8 No, oo, and the other figure 8 No. ooo wire. Along the 
sides of the car are bins for all of the different kinds of line 
material used, and there is also a work bench, as shown, The 
car is equipped with tools both for emergency and regular 
electric construction work, and has an equipment of four G. E.
rooo motors, The line construction and maintenance is under 
the charge of R. W. Bailey. 

REPAIR SHOP KINKS 

The shops and main car house are within the power house at 

FIG, 11.-BAKING OVEN, COILS INSERTED 

Winstanley Park. The master mechanic is Jos. Kuen. The 
general arrangement of this shop can be seen from the accom
panying cut, Fig, 17, There are several tracks with brick-lined 
pits adjoining a machine shop, The whole shop has concrete 
floor. Back of the machine shop and separated by a brick wall 
are the blacksmith shop, store room and armature room. The 
paint and carpenter shops are in another adjoining portion of 
the building. For hoisting the motors out of the pits a com
pressed air hoist and swiveling crane, as seen in the engraving, 
is used. Compressed air is furnished by a motor-driven com-

pressor of the type furn ished by the General Electric Company 
for electric locomotives. T he Monarch air drill is used for 

FIG. 10,-SECTION OF TRACK SHOWIN G HIGH TENSIO N L INES 

drilling wherever the work cannot be brought to a drill press. 
Soldering irons are heated by gas. The machine tools are all 
modern, designed for heavy work. Among the larger tool s is 
a wheel press, a boring mill for car wheels and a milling ma-

FIG. 12.-BAKING OVEN, WITH RACK OF COILS PULLED OUT 

chine. A bolt cutter has been installed for working over old 
bolts. A Murphy wheel grinder has been put in fo r grinding 
wheels without taking them off the trucks. ·The company 
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winds its own arm ature coi ls, and ha s fo rms fo r each type of 
coil. T he a rmatur e w indin g mac hine is arra nged so th at any 
one of the di ffe r ent fo rm s ca n be placed on its spindle so th at 

F l<;_ 13.- 1\ .\Kl N" <~ OV E N, WITH RAC K PARTLY P U L L E D O UT 

there need be only one stand a nd dri ,·i ng mecha ni sm for wi nd
ing a ny of th e coils. I n a small ::- hop of th is ki nd there is not 
l' ;10ugh work on any one coil to make it advisable to put in a 
cc,mplete \\i nd in g mach in e fo r eac h ty pe nf coil. T hi s coil 
w indin g machin e i.s dri ven by a small electri c mutn r , the speed 

F l<;, H - 1:'\TERI<>l{ ClF R E Gl ' L AR C \ R . \lUC\ :1\'GED FOR PRI 
VATE PA RTIES 

of whi ch ca n be varied and con nec tion is made w ith the spind le 
on which th e fo rm is placed by means of a fr iction clutch. A 
bakin g oven fo r baki ng out armature coils is sh own in three 
of the accompanying engravings, F igs. 11 , 12 and 13. Thi s 

oven is made of double thi ckness of sheet-iron. The novelty 
about it is the arrangement of racks for getting armature coi ls 
in a nd out of th e oven. In F ig. 11 a rack full of coils is seen 
sho ved back into the oven . In Fig. 1 2 the rack has been pulled 

entirely out and is 
hung from the ceiling 
on a rin g provided for 
that purpose, which is 
in front o f the oven. 
The rack has three 
hooks, which hook over 
the tracks in the oven, 
consequently it is easy 
to slide the rack in and 
out ,• and it can he 
handled eas ily with the 
assistance of the ring 
suspended from t h e 
ceiling. If desired, the 
rack can be carried to 
any other point in th e 

F I G. 15 shop for loading and 
unloading. In Fig. 13 

th e rack is half-out, a lm ost rcaclv to hook to a traveler or other 
hook. ' 

O il lubri cat ion is being adopted for the motor s as a substi
tute fo r g rease fo rm erly used. The lubricator is in a form 
des igned by Chas. E. 
H ot t, master mech anic 
of the Columbus Ra il 
way & Lightin g Com
p a 11 y, o f Columbus. 
O hi o, and adopted by 
:\Ir. K uen after a v is it 
to those shops. The 
lubri cator consists of 
a cas t-iron box. Fig. r 5. 
\\' h ich fit s in to the grease box of th e motor. In the bottom of 
thi ,, cast-iron box is a hole, which is tapped with threads so 
that the plug, F ig. r6, sc rews into it. T he crnss-.section of the 
box is show n in Fig·. 18, which gives th e dimensions. The 

FI G. 17.- I NTERIO R OF REPAIR SHOP 

plug which sc rews into the bottom of the box has a hole drilled 
through it lengthwi se and two holes drilled crosswise, through 
whi ch latter wool was te is drawn, as seen in Fig. 16. This 
wool w aste draws up the oil by capillary attraction, a11d it runs 
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down the hole through the center of the brass plug to lubricate 
the motor. 

The shop number system is used in this shop, each piece of 
work being given a shop number, all men reporting the num
ber of hours ' work spent on different shop orders each day. 
Thus the labor cost of different operations can be readily 
determined. 

OPE RATI ON AND MANAGEMENT 

The operation of the road is under the supervision of division 
superintendents, one for the city lines and one for the inter
urban lines. The operating head
quarters in which men report for 
runs are at the large car houses 
at Winstanley Park. A t thi s place 
the employees have comfortable 
rooms fitted up for their use, to
gether with shower baths and 
lockers. The ordinary schedule 
calls for the operation of thirty-five 
city cars in East St. Louis, eight 
interurban cars between East St. 
Louis and Belleville ( where a 15-
minute service is given) , four local 
cars in Belleville, three interurban 
cars between East St. Louis and F I G. OF 

Edwardsville, two operating to Col
linsville by way of Edgemont, and two operating between 
Edgemont and Lebanon, making connection with the cars 
which operate between Collinsville and East St. Louis by way 
of Edgemont. The entire operation of the road is in charge 
of J. M. Bramlette, general superintendent. 

TRACK IMPROVEMENTS IN BROOKLYN 

The Brooklyn Rapid Transit Company has recently closed a 
contract with the Lorain Steel Company for the electric weld
ing of track joints upon several sections of its lines. A large 
,:mount of their track is wearing into such bad condition at 
joints that an extensive relaying with new rail seemed abso
lutely necessary this spring, but electric welding is to be used 
in overhauling, and will, to a large extent, obviate the necessity 
of relaying. The Lorain Steel Company proposes to place 
almost all of this track in good condition by r aising and elec
trically welding the joints, which it is claimed will more than 
double the life of the present rails-something that can, prob
c1.bly, be done in no other way. 

The welding method that will be used is the improved system 
of the Lorain Steel Company, which was described fully in an 
article upon page 519 of our Sept. 12, 1903, issue. This method 
permits of raising the joints as much as desired, with the as
surance of ample stiffness for strength. In this way it is pos
sible to refit for service many stretches of track that are so 
badly worn at joints as to otherwise require relaying, although 
the rail itself is in such cases universally good for a large 
amount of additional wear. It is intended in thi s work to raise 
the receiving rail slightly higher than the other, and then, after 
welding, grind out the uneven surface resulting to a smooth 
surface ; this tends to take out the battered condition and round
ing end of the receiving rail resulting from the wear. Also, the 
Lorain Steel Company states that it is its practice not to grind 
the fin or projection on the face of the rail which is caused by 
the welding process entirely off as, if a slight portion of the 
projection is left and a llowed to wear down by th e wheel action 
of the passing cars, it soon smoothes out and makes a firmer 
and smoother surface in the end. 

It will be remembered that in 1~98, some 9 miles of track on 
the Fifth Avenue and Marcy A venue lines of the Nassau 

E lectric Railway Company, now a part of the Brooklyn Rapiu 
Transit Company, was electrically welded by the Lorain Steel 
Company. T he remarkably good results that were obtained 
from this work did much to induce the company to extend the 
welding work upon its present sys tem. O f the entire 9 miles of 
track welded at that time only eight joints broke in the firs t 
year, and since that time there has been scarcely a break or 
any trouble wha tever ex perienced with these electrically
welded sections of track. I t is found that the track mainte
nance is very easy and a ttended by much less expense with the 
electri cal welding, and the effect of the continuous smoothness 
of the ra il upon the rolling stock is extremely favorable. 

The Brooklyn Rapid T ransi t Company is also about to make 
a trial of the N ichols zinc-weld rail-joint on some new track 
which they are about to lay this spring. Thi s joint, as here 
used, will be a duplicate of the zinc-weld joint which is in 
extensive use by the Philadelphia Rapid T ransit Company, as 
described on page 523 o f our issue of A pril 2. The installation 
of the zinc joints will a lso be made by the Lorain Steel Com
pany, who will act as sub-contractor for H . B. Nichols, 
of the Philadelphia R apid Transit Company, the inventor of 
this joint. It is not intended to use the zinc-weld joint upon 
any of the old track repair work, preference being given for 
it upon the new work. T his will be an important and valuable 
test of the zinc-weld joint for continuous track work, and will 
be watched with interest by those interested in track main
tenance. 

TRANSFERS IN EUROPE 

The following table gives statistics of the fares charged on 
a number of the principal street railways in Europe, whether 
transfers are issued, and the charge for them, if any is made, 
the maximum fare charged, and whether the road is under 
municipal or private management. The table is made up from 
information supplied by the roads themselves to the secretary 
of the International Street Railway Association, and will form 
the basis of a paper to be presented to that association at the 
Vienna meeting, to be held Sept. 11-15, 1904 : 

Aac hen ..• • •• • • •• •• 
Berlin• Grosse •. ••. 

" Lich t'f'de .• 

Brussels . . • .• ....•. 

Crefeld . .. ••••• • •• • 
Dessau . .••• • • • ••• • 

Dresden Tra mways 

Dresde n Company . 
Barme n-Elberfe ld . 
E rfnr t ...• • ••••.• •. 
Frank furt ••••••.. . 

H a mm •.•••••••••• 
H annov er .. _______ _ 
H eidelberg-.•••...• 
H elsingfors ....... • 

K onigsberg . .•••• • • 

Leipzig.Grosse . .•. 
" Eleck ... • 

Li nz.Urfa h r .•••••• 

Lyons . . • •••• • ••• •• 

M adgeburg ..••••.. 
Mannheim . .....•• 
N ord hause n .•••••• 
Cie G ne Paris'ne •. l 
(on principal lines) 
P rague •.• •• .••••• • 

Rheims ..•••••••• .. 

R emsheid • •• • • . •. 
Strasburg ..• ••••• •• 
rfu rin ____________ _ 

Fa re p er 
Zone 

5 pf. 
u nifor m 

5 p f. 

5 cent ' m 

5 pf. 
5 pf. 

5 p f. 

uniform 
u ni form 
uniform 

:5 pf. 

u ni form 

u ni form 
u ni fo rm 
un ifo rm 

5pf. 

uniform 
uni form 

from 4 to 
10 heller 

uniform 

u ni form 
5 pf. 

un iform 

uni form 

8 heller 

uniform 

5 pf. 
5 pf. 

5 cen t'm 

Vienna •••••••••••• 2 to l C hell er 
Ya roslaw.... . ... . . unifo rm 
zurich .. .... • ••• •• 5 cen t'm 
Zwickav . •••• • •• •• 5 pf. 

Minimum 
Fare 

10 i::!-
10 " 

10 cent ' m 

10 p f. 
10 " 
10 .. 

10 " 
10 .. 

10 " 
10 " 
10 .. 

10 " 
10 " 

15 pen. 

10 p f. I 

10 " 
10 .. 

6 he!. 

20 cent' m I 
10 '' II 

10 pf. 
10 " 
10 " 

30 cent'm I 
15 '' II 

1
15 1;n~~ I 
10 .. 111 

10 pf. 
10 " 

10 cen t 

10 he!. 
5 copeks 

10 cent'm 
10 pf. 

Ch R e· I P rivat e 
/rge quired M axi mum or 
or J by F ares Municipa l 

T ransfers law 
1 
~ 

no t:::: fer s l ~~ 
free no 

5 and 10 
cen t'm 

free 
free 

50 pf. 
10 •• 
20 " 

P rivate 

free a nd 
5 pf. 
5 pf. 
free 
free 
free 

free and 
5 pf. 
5 p f. 
5 pf. 
free 

free a nd 
5 p f. 
free 
fr ee 

lU hel. 

fr ee 

fr ee or 
15 ce nt 'm 

free 

fr ee 

fr ee 
free 

free and 
5 cent'm 

free 
free 
free 
free 

yes 

yes 

15 cent' m 

15 pf. no __ _____ ____ _ 

······I 25 pf. 

I yne; ,--·· io·~-c 
no 10 " 
no 20 " 
no 

no 
no 

10 " 
10 .. 
15 ~ ~ 

Municipal 

Priva te 

no 

yes 
yes 

15 penni 

15 p f. 
10 .. I 

Municipal 

P ri vate 

no 

yes 

yes 
no 

yes 

yes 

yes 

yes 

yes 
no 
no 

yes 
no 
no 

10 " 
40 he ller 

2tJ a nd 10 
cent'm 

10 pf. 
20 " 
10 " 

20heller 
15 a nd 10 

cent' m 1 

20 pf. 

20 cent' m 
30 he!. 

5 copeks 
20 cent'm 

20 pf. 

Munici pa l 
P rivate 

Municipal 

P rivate 

Municipal 
Private 

Municipal 
Private 
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WORLD'S FAIR TERMINALS OF TRACTION COMPANIES 
AT ST. LOUIS 

At a meeting of the Engineers' Club of St. Louis, recently, 
C. A. Moreno, chief engineer of the St. Louis Transit Com
pany, presented the first complete map to be compiled showing 
the location of a ll the street railway terminal loops for deliver
ing passengers to the Exposition. This map is reproduced 
herewith. A map showing the St. Loui s Transit Company's 
system a lone and the locati on of the six loops of that company 

T HE MOVABLE FENCE AT TI-IE DE BALIVIER E E i\' TRAJ'.\CE 

a t the Expositi on grounds was publi shed in the 1'l a rch 5 issue 
of the STREET RArLWAY JOURNAL. The present map shows 
the locat ion, adj oining the Exposition gates, of the terminal 
loops of both the St. Loui s Transit Company and the St. Loui s 
& Suburban Railway Company, as well as the Wabash Railroad, 
whi ch operates a steam suburban service. Both of the street 
railway companies wi ll operate to the Exposition ground s over 
all of the routes that a re anywhere near in that vicini ty. There 
are six "Transi t loops'' and two "Suburb an loops." 

As rega rds the capacity of these loops and the lines leading 
to them, Mr. Moreno says: 

"On th e Oli ve Street loop we wi ll operate cars on ~, half
minute space or better. Our cars seat forty-eight people, and 
adding those on the platforms and in the ais les, each car will 
hold eas ily 100 passengers. O ne hundred passengers eve ry 
half-minute, provided the cars are not closer together than that, 
is 200 per minute, or 12,000 per hour. T he Delmar loop will 
do as well, ancl I es timate that the remaining fou r loops between 
them wi ll handle 26,000 per hour, makin g a tota l of 50,000 per 
hour for the St. Loui s T ran sit Company. T he St. Louis & 
.S uburban Rail\\'ay Company, I am aclvisecl, expects to be able 
to handle 7500 per hour on it s U ni on Avenue loop, and 2 500 

per hour on the Skinker luop, and the \1/abash, with its 
shuttle trains, 15,000 per hour, making the total of 75 ,000 per 
hour, which I mentioned in the beginning as the capacity of th e 
three cnmpanies.'' 

T he St. Loui s Transit Company's east loop at De Baliviere 
and De Gi ver ville will be usec. by the Olive Street cars, and the 
west loop by the Delmar line. T he Hamilton Avenue loop, 
which is npposite the Pike entrance to the grounds, will be 
used by the Easton and Taylor A venue lines, the Skinker road 
loop by th e Page Avenue cars, and those on th e south side by 
the :i\farket and Laclede lines. T he l\Iarket cars now run to 
T owe r Grove Park, while the Chouteau A venue cars run out 
a long the south side of the Fair Grounds to \ Vest E nd Heights. 
A fter the Fair open s, however , in ord er to avoid taki ng the 
Exposition crowd s over the gracle crossing of the Transit tracks 
with those of the Missouri Pacific on Chouteau Avenue, the 

Chouteau cars will turn out of Chouteau into Manchester, and 
thence to Tower Grove Park, thus taking care of the travel 
now handl ed by the Market Street line south of Chouteau, 
while the Market Street cars will turn into Chouteau at Man
chester and fo llow the present route of the Chouteau cars. 

This change will prove doubly advantageous to Fair patrons, 
inasmuch as it will enable them not only to escape the dangers 
of the grade crossing on Chouteau Avenue, but will provide a 
way for them to take a car at Union Station which will run 
directly to the grounds. 

The loop at the southeast corner of the Fair Grounds is filled 
with storage tracks, which have a capacity of ninety cars, while 
in the loops on the north side no provision has been made for 
storage. The reason for this is that the main car yard, with 
a storage capacity of 500 cars, is located at D elmar and De 
Baliviere Avenues, which is only 1500 ft. from the two principal 
loops at De Giverville and De Baliviere Avenues, and when it 
is necessary to throw additional cars into service at these loops 
they can reach them in 2 minutes from the yard. Surplus cars 
for th e loops at Hamilton and Skinker can also be stored at this 
yard, from ,vhich they can be put in service at the former in 

4 minutes and at the latter in 6 minutes. 
Another feature of this series of loops is that each one has 

a direct con nection with all of the others, so that in the event 
of any special attraction at the Pike or Skinker entrances the 
Oli ve and De lmar cars can run directly there and return by 
their customary routes with no inconvenience and but little 
loss of til1\e. 

T he ability of the local transportation companies to handle 
the crowds was demonstrated to the great sat isfaction of both 
compani es a n<l publi c at the fir st real test, which was on open
ing day, April 30. T he crowds were take.n care of so well on 
that cl ay as to excite much favo rable editorial comment from 
the St. Loui s daily papers. T he statements of the street railway 
men, th at upon the opening of the Exposi tion the companies 
would be prepared to hand le wi th ease all the traffic offered, 

PART OF THE S TILE ,\T DE BALVIERE LOOP 

\\' ere amply borne out . The opening day crowds were carried 
comfortably and without crowding. 

T he St. Louis Transit Company on that day carried about 
927,000 people with 1000 cars in operation; the St. Louis & 
Suburban about 94,0,)0 with IIO cars, and th e Wabash shuttle 
trains 16,514. 

••• 
It is reported that the Columbus, London & Springfield Elec

tric Railway Company, t)perating between Columbus, London 
and Springfield, Ohio, will put in operation regularily for one 
round trip each, morning and evening, the parlor cars hereto
fore reserved exclusively for private parties, 
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STREET RAILWAY ACODENTS- THEIR CAUSES, PREVEN
TION AND ADJUSTMENT, 

BY HENRY W. BROOKS, JR. 

While it is true that street railway accidents bear but a very 
small ratio to accidents of all kinds; that the proportion to 
total population is gradually lessening, and that the number of 
accidents to number of passengers carried is also steadily de.:. 
creasing, yet their total cost in dollars to the companies has 
increased to such an extent as to compel very serious consider
ation by those financially interested in and those responsible 
for the management of street railway properties. It is a 
feature of railway operations of such manifest importance as 
to necessitate a careful investigation and study of the causes 
and situations under which accidents arise and what measures 
can be taken to prevent them; also to call for liberal cash out
lays in investigating, experimenting with and adopting safety 
appliances. 

To the sensitive, ambitious and conscientious manager, acci
dents are a sort of nightmare, for he never knows when they 
are going to happen nor the extent of their severity, and they 
seem to stand as a potent and unanswerable criticism of his 
personal efficiency and management. To the security holders 
they often appear like an avoidable cost, entailed by poor man
agement, notwithstanding the fact that their cost is an item that 
every careful manager constantly endeavors to keep down to 
the lowest possible figure . 

The sums paid in settlement of such claims and the ex
pense attached thereto, reach surprisingly large amounts yearly, 
and constitute a large leak or heavy drain on the income and 
resources of nearly all companies. T hey make heavy inroads 
on the earnings of the large metropolitan railways, and the 
small interurban road is often forced to face serious financial 
exigencies by a single serious accident. 

Not only are the opportunities for accidents increasing by 
reason of the more congested conditions of city streets, 
higher speeds and other causes, but also by reason of 
the heavier burdens that are being imposed upon the car 
companies by new acts of legislative bodies ; the finding of 
new causes of legal liability by the courts, and the action of 
juries in increasing awards and establi shing new and higher 
values for personal injuries. While we believe the majority of 
men are fair, honest and just, yet, we must confess. it sometimes 
seems as though juries took a personal pleasure in making 
excessively heavy awards against street railway compani es. 
There is no doubt that the amounts awa rded by the latter 
bodies are fa r greater when caused by surface r ai lways than 
by factories and other lines of trade, agriculture or mining. 

As nearly as ascertainable, the companies throughout the 
United States sustained a loss during 1902 from accidents of 
about $9,400,000, exclusive of the cost of repairs and renewals 
of equipment, this being about I per cent on the total capital 
stock issued, about 4 per cent of gross earnings and 0.9 cent 
per car mile. 

To the above figures must be added a very large amount for 
the replacement and repairs of equipment and other property, 
charged to other accounts, but, nevertheless, a part of the acci
dent cost. Also to th is direct loss must be added that uncertain 
quantity, yet none the less real, loss of revenue by reason of the 
fear of accidents. A recklessly operated road, with a bad 
record for accidents, is bound to lose the confidence, and 
thereby patronage, of a certain proportion of the local travel
ing public. They will omit pleasure travel and select another 
line or method of transit for necessary trips, if they feel the 
management is careless of their safety or incompetent to pro
tect them. 

A few words about accident statistics: In dealing with them 
it must be borne in mind that the amounts paid for the year are 
not necessarily a fair charge against that year 's operations, as 

many accidents occurring during that period may be unsettled 
at the end of the year, owing to the congested conditions of the 
courts, which prevents speedy trials, and payments may have 
been made for accidents of previous years. Also, in reference 
to comparisons of the number of accidents, it must be noted 
that many companies are now recording from year to year a 
larger number of slight accidents than formerly, which partly 
accounts for many apparent increases. • 

The management should make, from time to time, compari
sons of the cost of accidents, watching the item closely and 
calling for explanations of marked fluctuations. In this re
spect the claim department can furnish the manager some 
valuable, current data, as mentioned later. 

T he two essential elements, to the practical manager, in a 
study of the accident problem, are the cause and the prevention, 
a knowledge of the former being the first step in effecting 
the latter. It has been found by practical experience that it is 
not at all easy to determine with accuracy the real cause of each 
accident occurring on the road. It may be due to a single cause 
or conjunction of a number of causes. Again, what at first may 
have been mistaken for the cause, may in reality be one of the 
results, as a part broken after the initial cause and not intensi
fying the trouble. It calls for discrimination-not only the 
knowledge of materials and equipment, but the weighing of the 
evidence of men, accurately and definitely to find the cause and 
fix the blame. 

When do accidents happen? In general, we find a very 
direct connection between the safety of travel and the volume 
of traffic, th e "pressure" under which it is conducted. When 
business is light or normal, there is, naturally, comparatively 
greater safety than during " rush hours," holiday travel or sud
den unexpected increases in traffic. When the facilities and 
men are overtaxed, and the passengers crowded and excited, 
there is greater risk. 

In tracing out the causes of accidents, we may classify 
them into th e following five general groups, although a single 
accident may be the result of two or more causes, as first stated: 
F irst, those due to imperfect track and roadway; second, those 
due to defective equipment ; third, due to negligence in oper
ating on the part of employees ; fourth, those brought about by 
contributory negligence on the part of passengers and the 
public ; and, fifth , due to unseen causes. 

Beginning with the fir st group, the history Qf the road may 
shed quite a little light on thi s point. As is too frequently the 
case, the road may have been built by a group of speculators, 
whose policy is plainly seen in poor location, bad roadbed, light 
t rack and cheap equipment. 

A gain, the cause may be traced to poor engineering in 
original location and design. The organizers may have been 
honest in their plans, but the size of the projected road, per
haps, seemingly may not have warranted high-priced engi
neering talent, or they may have regarded engineering services 
in the light of an "expense" capable of being cut to a low 
figure- even congratulating themselves on the economy 
effected, utterly unconscious of the added construction and 
operating cost. This is a false economy, and the writer has 
many times been surprised to see relatively enormous capi
tal outlay entnJsted to low-salaried engineers. Again, the 
organization of the engineering construction force may be such 
that important features are left to subordinates. 

Among the detailed causes of accidents attributable to imper
fect track and roadway in original construction or maintenance, 
or both, are the use of heavy cars on old, weak bridges, result
ing in bridge and trestle failures; defective location, such as 
poor alignment, sharp curves on grades, foot of hills ot; brink of 
ravines, improper curve elevation, spreading of ;ails 6~ curves, 
worn curve rails, lack of guard rails or timbers, poor surfacing, 
light rails, small ties, poor track fastenings, improper relation 
between the standard of track and weig-ht of equioment, hroken 
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rails, broken or defective switches, all resulting in derailments ; 
fai lure of block signal system, lack of derailing switches, signal 
apparatus and other safety devices at dangerous points, by 
placing point switches on cross-overs, double-track roads, grade 
crossings, right angle crossings with roads where the view is 
obstructed, resulting in head-on and crossing collisions; also, 
fa lling wires, although these are decreasing in number owing 
to the use of better line material. 

T he second group of accident causes includes those due to 
defective equipment; improper car design, such as long cars 
with too short wheel base, defective trucks, broken wheel 
flanges, loose wheels, improperly gaged wheels, axles out of 
line, and defective braking apparatus, resulting in derailments; 
defective or improperly maintained electrical equipment, car 
wiring, etc., brakes and brake chai n failures, vestibuling city 
cars, etc., resulting in head-on, crossing and other accidents; 
worn or poorly designed car steps, grab handles, etc., resulting 
in accidents to passengers . 

Coupled with a dangerously located road, having sharp 
curves on heavy grades, steep embankments at foot of long 
hi lls, etc., poorly maintained, with poorly disciplined motormen 
and heavy traffic, the brake question is one of life or death, and 
any evasion of its financial folly, not to say criminal negli 
gence. 

The third group, or those accidents due to negligence in 
operating on the part of employees, is hard to regulate, prolific 
of trouble and requires eternal vigilance in watching. Speaking 
of this class in a general way, we head the list with the man
ager himself, because he heads the organization, and any lack 
of efficiency, knowledge of materials or equipment, or handling 
men, any lack of attention or forethought on his part may be 
the real cause of an accident happening to a car under the 
immediate control of his representative, the motorman. How
ever , the writer believes the majority of managers are keenly 
·alive to the accident question, yet they must bear in mind that 
eternal vigilance is the price of sa fety. 

The human element in railroading is liable to err, and cannot 
be depended upon to operate with mechanical regularity or 
accuracy. For that reason it has been the constant endeavor of 
railway managers to reduce to a minimum the human element, 
and to regulate its action within certain bounds by a code of 
laws, and by discipline to compel the observance of such laws. 
The lack of prompt obedience to proper authority and the un
hesitating and exact observance of the established rules of the 
company are ferti le causes of trouble, in fact are th e cause 
beyond all others of accidents. 

We may trace many of this general class of accidents to the 
selection, in the first place, of poor human machinery. The 
man causing the trouble was not of the right material or con
stitution to begin with. H e may be one of those careless men 
who treat lightly their own criminal negligence in risky oper
ating. Lack of attention or forgetfulness is a frequent ex
planation of the cause. To go into this more fully would 
require a chapter on the selection of employees. 

Then, again, while no,mally an able man, at the time of the 
accident he may have been sick, fatigued with over-long hours, 
in poor physical condition or intoxicated. 

To repeat, the first cause of thi s kind of accident is the in
efficient, unreliable human element ; second cause, imperfect, 
inexplicit, incomplete and improperly drawn rules; third cause, 
lax discipline. 

But to itemize those accidents which are due to discipline or 
negligence in operating: First, those which result in crossing 
collisions, and which occur a t grade crossings with steam or 
electric railways, which accidents are almost wholly due to 
violation of rules, although some are caused by the trol ley 
leaving the wire when crossing, derailment or otherwise break
ing down on the track, as mentioned in a previous classification. 
Second, right-angle collisions between cars and vehicles. fo r 

which there is no reason on a broad street, or where the view 
is unobstructed. Under high speeds or cer tain circumstances, 
as, for instance, the Columbus A venue line, New Yark City, 
running between the pi llars of the elevated ra ilway structure, 
these accidents are extremely serious, frequently jamming the 
wagon between the car and pillars, and causing heavy damage 
claims, as both have the same right of way. T hird, with per
sons crossing the street at cross-walks, those occurring in the 
middle of the block being very infrequent. T he fo rmer arc a 
frequent and serious class of accidents in congested cities. 
Fourth, those which a ri se when a pedestrian or <"- lighting pas
senger passes around rear of car and is struck by the car ap
proaching on the other track, whose motorman fail ed to ring 
gong or slacken speed. 

The principal accidents resulting in derailments due to em
ployees' negligence, may be sub-divided as to cause as follows : 
Open and misplaced switches, excessive speed or losing control 
of cars on poor track, curves, grades, or descending grades at 
approaches to bridges, negligence on the part of trackmen, and 
open draw. 

Crews attempting to "steal switches" where due to meet 
another car, form a large number of th e causes ; misunderstand
ing 'phone orders, misplaced signals, running work cars or 
specials without proper notice, are the causes of many "head
on" collisions, often of a serious and expensive nature. 

Cars coming to stops at a point where the view of the fol
lowing car is imperfect ; cars standing on the track at night 
without lights, as "dead" cars with broken trolley wheels and 
no kerosene signal lights; running into work cars or specials 
standing on the track; running into cars or wagons on the track 
ahead ; running rapidly with too close headway ; running at 
high speed in foggy or snowy weather, where the view is ob
structed and the rails slippery, etc. 

Among the accidents to passengers caused by employees are 
those occasioned by the conductors discounting the time re
quired for passengers to get on or off cars, or even get a firm 
foothold, before signaling to start; in not giving passengers 
time to get inside the car body of an open car ; allowing pas
gengers to crowd on running board, and in motormen not 
stopping or even slowing down for intending passengers, or in 
starting too soon. 

The fourth general group of causes embraces those which 
a rise with the passengers and public- contributory negligence: 
Crossing streets in front of approaching cars ; upon leaving car 
at the rear platform crossing in front of the car approaching 
from the other direction ; alighting before the car stops ; mis
taken efforts to board a moving car, falling off platform or run
ning board. Many of these accidents arise at points where 
there is the greatest rush, hurry and excitement, as at termi
nals, transfer points and crowded crossings. 

The fifth and last group are due to what may be termed 
"unforeseen causes," for instance, washouts and landslides, 
snow or ice, accidental obstructions and malicious obstructions. 

Doubtless the reader's experience and observation will add 
many other causes too numerous to be included here. 

It is generally stated that "it is always the unexpected that 
happens,"as if events happened "hit or mi ss," yet upon the dis
covery of the cause and upon reflection, we see there is no 
reason why the accident should not have happened. Not only 
that, but g iven the same combination of circumstances,a similar 
accident will occur. The law of cause and effect most certainly 
applies to accidents. If, by a little forethought, we could have 
seen the cause as clearly as we now see the result. or as we 
see th e cause after the accident, the catastrophe might and 
would -have been averted. 

A careful scrutiny of the records of accidents should lcarl. 
to the removal of those conditions that cause accidents. There 
is not the slightest douqt but that prudent , persistent, intelli gent 
;rnd businesslike methods can rec\\tce accidents to ;i rnini1111.1m, 
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It is surprising that many street railway companies seem 
indifferent to investigating the possibility of accident!:' on their 
roads, while others, fully cognizant of danger spots in their 
systems, apparently ignore the serious situation. In many in
stances the directors do not devote personal attention to the 
operating affairs of the road, and frequently the manager has 
not at his disposal sufficient funds for radi1;al preventive 
methods. 

\Ve have previously considered the cost of accidents, but a 
few further remarks on the financial side of this subj ect as 
related to preventive methods are pertinent. Undoubtedly, 
this is a matter capable of being figured out mathematically. 
l t will be found that the cost of eliminating these danger spots, 
or sources, will be far less than the expense entailed by acci
dents, and that it is a wiser policy to appropriate a certain 
outlay of funds for permanently bettering the roadway and 
equipment than disburse the same funds, and more too, from 
time to time, in accident expenses. Further, it will lessen the 
company's vexatious and costly legal affairs and act as a sort 
of insurance against sudden financial exigencies, arising 
through heavy, unexpected damage claims. 

\Ve know accidents occur. We know they cost money. 
\Vhat we want to get at is how to prevent them. 

The fir st step is a study. If due to defective track construc
tion the remedy is easi ly found, though, perhaps, not so easi ly 
appli ed. In hi s consideration of this question the manager 
should not confine hi s improvements to remedying conditions 
which have already caused accidents, but should be equally 
ready to correct other defects rn the track construction which 
may provoke them in the future. 

Having gone over the list of accidents chargeable to the 
physical condition of track and roadway, the manager should 
next turn to those caused by equipment. 

T hi s might call for a radical change in car design, as, for 
instance. the di scardin g of long car bodies with short wheel 
base. This, of course, can be most economically brought about 
g radually when purchasing new equipm ent or by rebuilding. 
On lines running through congested, narrow city st ree ts, 
crowded by car, team and pedestrian travel, vestibules would 
be dangerous and should be avoi ded. Interurban cars, whose 
se rvice calls for taking heavy grades and sharp curves at high 
speed, should be amply provided with the very best braking 
appliances, sand-boxes and signals obtainable. 

A system of careful, practical inspection of all parts of the 
brake, rigging, running gear and electric equipment, to see that 
all vital parts are in perfect working order, wi ll prevent seriou s 
trouble. See also to the perfect safety of what may be termed 
" little things .. , Select the best gates, headlights, gongs, car 
fenders and keep up the standard of maintenance of equipment. 
T he electri c equipment of cars, or motive power-producing 
machinery should be carefully maintained in the best condition. 

From a transportation standpoint, the schedule or headway 
must be so arranged as to afford the maximum safety com
hinecl with the traffic needs. On single-track interurban lines 
a telephone, if not telegraphic, train despatching system should 
he instituted. 

P roper provision for the sudden increases of traffic should 
be provided for, otherwise there will be the increased liability 
of accident by reason of the employment of new, untried men, 
th e lack of careful examination and selection, the insufficient 
t ime allowed fo r breaking them in and training in their duties. 
A large proportion of new or green men may seriously inter
fere with the methodical working order of the organization. 

From an operating standpoint, distribute the traffic, so far as 
possible, over those lines whose faci lities afford the greatest 
safety, bearing in mind, also, those lines affording the greatest 
economy of operation, both of which are usually coexistent. 
Certain kinds of accidents, especially those to passengers. are 
more prevalent where the traffic is congested, therefore, dis-

tribution tends to minimize their occurrence. Another pre
ventative method is to divert, so far as possible, travel from 
those lines under reconstruction or contiguous to construction 
work of any kind. 

Last, but, perhaps, most vital, in the prevention of accidents 
we mention efficient discipline. 

The first essential in this respect is an efficient manager, who 
has perfect control of a well-organized staff and force, guided 
by a serviceable code of rules and regulations, which are 
thoroughly enforced by strict discipline. The manager is the 
power or source that guides, directs, controls the large body of 
motormen, conductors and others in their various acts. This 
he does, largely, through a code of rules, which are the result 
or concensus of years of his own and others knowledge and 
experience in railway operations. These rules should be as 
few, simple and explicit as possible and well known by the men. 
They should be drawn up with special forethought for the pre
vention of accidents, and so worded as to be readily and fully 
understood from the standpoint of the men. 

There are certain rules which might be a standard on- any 
road, but to this li st should be added such special rules as oper
ating conditions on each individual road necessitates. Further, 
each road will have its rules as to the local points, such as re
ducing speed to a safe limit while passing over a certain dan
gerous bridge, around a certain sharp curve, and otherwise 
cautioning safety at all the dangerous points on the line. 

The best code of rules ever drawn will not prevent accidents, 
unless rein forc ed by close inspection and strict enforcement of 
regulations. The system of inspection will depend on the size 
and conditions surrounding the road, but should always provide 
the proper check and instruction to the men. Stringent dis
cipline keeps alert to prevent accidents. If the rule says the 
motorman is not to "steal" a switch, and he does so, he should 
be detected and punished for so doing, whether or not an acci
dent ensues. Too often lax observance of rules is engendered 
because of th e harmless violation of rules several times, until, 
finally, a violation results in a serious accident. It is only by 
strict surveilance that this carelessness, the forerunner of acci
dents, is prevented and held in check. 

The proper selection of new men affords another oppor
tunity for the prevention of accidents. Only those who are 
physically, mentally and morally competent should be admitted 
to the service. Employment should be based strictly on merit 
only. 

Having good material to begin with this can be shaped up 
and improved by systematic, intelligent training. The man
ager can create a spirit of better service, a pride in their work, 
an ambition to become better motormen or conductors. The 
training in their duties afforded by the "schools of instruction" 
conducted by some of the larger roads, and continued through 
their system of inspection on the road, together with plain, 
practical talks in railway association meetings, lead to greater 
intelligence and efficiency on the part of employees, corre
spondingly reducing the "huma~ element" causes of accidents. 

A long these . lines the writer has in mind the reduction of 
accidents on one road from a monthly average of about 325 
to 200 in the course of a year, by reason of the system of pro
motion of intelligence among the men, and a practical, thorough 
instruction in their duties, followed up by helpful, watchful in
spection by competent men. 

Better instruction and training on the part of the motormen 
is called for on roads poorly constructed, equipped and main
tained. They should be good enough railroa_ders to understand 
the road and equipment they have to work, and, therefore, not 
ignorantly speed a heav ily laden, teetering car with short 
wheel base and weak, brake power down steep grades, around 
sharp curves and over 1ight track. hazarding the lives of many 
passengers and the company's property. 

Lose no opportunity to call attention to and forcibly impress 
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upon the men the lesson of each accident, as brought out by 
the investigation. It wi ll be an object lesson to the other em
ployees not so easily fo rgotten, that will tend to prevent repe
tition of the same kind of accident. 

One of the stimuli to attentive, careful conduct of their duties 
is the apprecia tion of the good work of the men. T he manly, 

fri endly recognition of careful service inspires loyalty and per
sonal interest in their work. On a road the writer has in mind, 
a " Roll of Honor," or monthly list of motormen and conductors 
who have not had blamable accidents, is conspicuously posted, 
and has a good effect on the accident record. 

More effective still is the "premium system," of financi ally 
rewarding conductors and motormen for the avoidance of acci 
dents. In one instance an extra cent an hour is added to their 
wages. The system has proved practical and satisfactory, both 
to the men and to the company, resulting in a decrease of over 
40 per cent in the number of accidents during the first few 
months it was put in operation. It has since maintained this 
good record, but considerable care is required to award the 
premiums justly and prevent fee ling among disappointed 
men. 

The work of prevention of accidents should not be a spas
modic, impulsive attempt, but a systematic, carefully planned 
effort to strengthen the whole operating structure. It re
quires both a comprehensive plan of reform and a daily cam
paign. Each accident must be fo llowed by a well-directed 
effort to correct the weak point in the operating system, grad
ually building it up to higher degrees of safety. T he manager 
must be alert to new mechani sms and safety appliances, new 
ways of doing things, that lead to greater safety. A ll this can
not be accomplished in a day, but only by courageous, deter
mined and well-directed work. 

Another very important feature of the accident problem, 
from the financial standpoint, is the handling or adj ustment of 
accident claims with the increasing number of accidents; the 
large court awards, which are printed in the daily newspapers 
with all the allurements of "get-rich-quick" advertisements; the 
methods of appealing to human weakness and inciting to 
cupidity employed by many unscrupulous attorneys, whose fees 
are large and possibilities so great, together with the protection 
afforded them by statutes in the enforcement a nd collection of 
contingent fees and expenses; the investigation by doctors who 
a re also avaricious for high fees as expert witnesses, and many 
oth er causes a ll contribute to add to the large number of 
claims made daily upon surface railway companies. More 
demands are made upon roads operating in large cities than 
country roads, and some particular cities like Brooklyn, New 
York and Chicago seem to be more afflicted ,Yith personal in
jury litigation than other ci ties. 

About seventy-five to a hundred claims are made daily on the 
Kew York City lines, about 7 per cent or 8 per cent of which 
result in suits, the balance being dropped or adjusted. Com
parat ively few of those claims that are made a re just or the 
claimant fair and r easonable in hi s demands. Even although 
the claim departments are better organized, ye t there has been a 
steady increase in suits during the past decade. 

To meet these incessant and vigorous attacks on the com
panies' r evenues, well organized and skilful claim departments 
have become a necessity to the larger roads. Perhaps, even 
more than th e merits of the case, the sa ti sfactory adjustmen t 
of claims depend s largely upon personality- both claimant and 
adjuster. The great essential of the successful adjuster, there
fo re, is the right personality and th e abi li ty to deal with the 
various characteri sti cs of those makin g demands, together wi th 
the understa nding of human nature. T hi s requires a suave, 
pleasin g address, firmness, honesty and a clear, hard head. 
Claim agents, I beli'cve. are born, not made. 

The province of th e clai m agent is not only in the di sposi
tion of claims for damages and injuri es, after the accidents 

have arisen, but also in assisting in the prevention of accidents 
by serving as a check on the operating departments. 

By co-operating, without friction, wit_h the other department 
heads he can effectively a id in the elimination of the causes 
of accidents from year to year. His records, when properly 
tabulated, for a complete exposition of the causes and results 
of accidents, thereby pointing out to the superintendent, master 
mechani c or track master where the dangers lie. They can 
apply the remedy and prevent repetitions. 

The first step in handling claims begins at the time of the 
accident, and should be in the form of an exact and comprehen
sive report by the conductor, who should be supplied with 
properly designed accident blanks, ready for filling in, together 
with brief-pointed directions regarding reports and the rules 
relating to acc idents. It is essential that they promptly make 
accurate, truthful and complete reports, no matter how trifling 
the a!?cident may apparently be. The statement of exact facts 
must be clearly sepa rated from any opi nions, suggestions or 
inferences of the conductor which he may volunteer. The 
circumstances sur rounding an accident often make conductors 
fearful and personally prejudiced in reporting the true causes 
or affording them a motive fo r concealing facts to shield some
one. Despatch in reporting accidents is essential, especially so 
in the event of a serious accident, when the claim agent should 
be notified by 'phone that the proper investigation may be 
immediately instituted. The rule not to discuss accidents or 
give information except to the one in proper authority is im
portant, and generally well observed. By tactfully and effec
tively securing proper witnesses the conductor can display some 
use ful ability. 

From the inception of an accident, preparation for a law suit 
must be conducted simultaneously with negotiations for a 
settlement. Being prepared for litigation , and the knowledge 
by the claimant that the company is fully posted as to all 
deta ils and ready with a strong defense, have considerable 
weight in modifying hi s demands. 

The prompt investigation of all facts and circumstances by 
the claim department should be instituted. This necessitates a 
considerable amount of skilful and careful work. It is easy to 
say, "get facts," but much harder to sift out conflicting testi 
mony and determine them. Conductors' reports must be scru
tinized, witnesses visited and examined at their homes or places 
of business, and afte r these and other sources of information 
have been exhausted. facts must be ascertained and the ques
tion of legal liability determined. 

T he claimant must be met- in fact he usually is not bashful 
in making himself known, and hi s first demand, as may be an
ticipated, is a liberal "strike." Upon hi s first interview it is well 
to qu estion the party closely and record the results. It is a lso 
well to deal with the claimant direct, simplifying matters and 
usually being cheaper and more satisfactory to all concerned. 

No fixed rule of proceedings can be laid clown, each case 
having to be handled differently, according to its individual 
circumstances. 

Having dete rmined whether or not th,e company is lega lly 
liable, the next step is the decision of what amount should be 
offered or paid in settlement, provided the company is liable. 
T hi s involves a number of nice quest ions, for instance, the 
nature of the inj ury, the value set upon similar injuries, the 
personal characteristics of the claimant, and the general con
ditions surrounding this particular case. The claim agent must 
base his offer, to a la rge extent, on the average payments made 
i1• hi s locality for such acc idents. 

It sometimes occurs that even th ough there is no legal 
liabi li ty binding the compan y, it may be wi se to make some 
gra tuitous payment. T he claim agent must decide thi s, and, if 
so, set the amount. In all thi s work, it is seen , there can be no 
fixed rule or mathematical calculation of amount, but each par
ticular case must rest on the judgm ent of th e adju si<:' r. 
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But having determined these points the most difficult work 
comes nex t-in effecting an equable settlement. It is not 
always easy to satisfy. the claimant and his attorney as to the 
amount of compensation. The injured party's ideas may be 
exorbitant ; may be warped by his sufferings ; he may not be 
j ust and reasonable enough to admit the amount offered to be a 
fair and adequate consideration, or he may not concede it to be 
as much as a j ury would award. 

In making offe rs it usually is unwise to offer a great deal 
less than what is a fa ir compensation for the particular case. 
Neither is it wise, once having set a figure, to raise the amount, 
unless, of course, some unexpected or unknown conditions 
come up and fully warrant such change. 

In the adjustment of claims it is well to pursue a fi rm, j ust, 
conservative and comprehensive policy. The clai m agent must 
be careful not to get a reputation for settling everything easily, 
neither should he go to the other extreme by unfairness or 
fighting everything. U nfairness and sharp practice may give 
a temporary advantage or saving to the company, but a broader 
experience has shown it to be a wiser and more economical 
policy in the end to deal promptly and justly with those really 
entitled to compensation for injuries sustai ned. Meet an honest 
man honestly. Settle promptly all serious cases that would 
eventually result in loss. 

Owing to the publi c nature of its business, the necessity fo r 
fu r ther franchises, the danger of excessive awards by antag
onistic juries, and other excessive burdens, it is reasonable fo r 
the company to avoid all causes, so fa r as possible, that engen
der public hostili ty. 

On the other hand, st reet rai lway companies should stren
uously resist all impositions. Run down all organized attempts 
to swindle the company by claims for physical disabilit ies of 
antecedent origin or otherwise. Figh t vigorously all those 
cases that a re fraudulent or possess little or no merit, and fight 
to win. I wish the victories for the companies were as well 
adverti sed in the da ily papers as are the large verdicts of 
j uries for plainti ffs. 

In conclusion it may be stated that inasmuch as many acci
dent causes ar ise on the par t of the public and largely outside 
the control of the companies, also that the public has required 
the present fas ter car service, therefore, it behooves the publi c, 
as a body, to assist in the work of accident prevention, and 
individually to take greater precautions. 

It is hoped that a careful, analytical study of the accident 
clement in rai lroading by managers, and the practical, prompt 
execution of thei r findings, will result in a still better accident 
record and largely increased net earnings of their proper ties. 

In order to have its employees better prepared to act in 
emergencies for the relief of per sons who may be hurt on its 
lines, the Oakland Transit Consolidated, of Oakland, Cal., is 
considering a plan fo r the t raining of its motormen and con
ductors in the methods of fi rst aid to the in jured. Claim 
Adjuster John Ferrin, of the company, has been working fo r 
some time on a stretcher specially designed for use on street 
cars, and has just completed his models. The stretcher is 
so built that it folds quickly into a small package to be stowed 
under a car seat. W hen extended the device can be used 
to carry an injured person, or as a cot on whi ch a person 
hurt may be laid in some comfort until a id can arrive. Mr. 
Ferrin has so arranged the stretcher that when an injured 
person must be transported some distance on the car for the 
purpose of securing medical relief, the litter can be hung be
tween the seats back of the conductor 's stand. The company 
is considering the installation of one of these stretchers on each 
car running on its system. 

Mail service has begun on the Indianapolis & Northwest€rn 
Traction line between Lebanon and Frankfort, 

NEW STEAM TURBINE DEVELOPMENT 

In a paper under the above title recently read before the 
E ngineers' Club of Philadelphia, W . L. R. Emmet, of the Gen
eral E lectric Company, presented the results of an interesting 
series of tests that have recently been made upon one of the 
first of the Curtis steam turbines that was put into practical 
operation. This first machine, which is of 500-kw capacity, 
operating a 2300-volt, 60-cycle generator, was installed in a 
power station of the Massachusetts Electric Companies, at 
Newport, R. I., where it has been in continuous service since 
July, 1903. It has carried the service load of this station entirely 
without interruption, and the results accomplished by it have 
proven very satisfactory. Two similar machines have lately 
been installed at this station also, but have been in service for 
only a few months; the operation of these machines is also 
proving very successful, and no trouble is being experienced. 

In starting up the first turbine at Newport several troubles 
were met which r equired considerable experimenting to over
come, but after a considerable amount of experimental work, 
by permi ssion of the owners, these have been successfully done 
away with and now the turbine is giving perfect satisfaction. 
T he fir st serious trouble encountered was with the balance of 
the generator , whi ch r esulted in trouble with the bearings; 
thi s was overcome when the balance was improved by the at
tachment of suitable weights. Another trouble developed in 
the step-bearing which made possible a certain degree of in
stability of its action under certain conditions, but changes of 
design were adopted which have entirely overcome this trouble. 
T he valves were also changed somewhat from their original 
des ign so as to embrace changes of proportions of parts, but 
without any change in general principle of action; this also 
resulted in improved action of the machine. Since these 
changes there has been absolutely no trouble in the operation 
of the turbines, and the labor of attendance and possibility of 
interruptions have been reduced to a minimum. 

The fo llowing tests, which were recently conducted upon 
these machines, were made by George H . Barrus, of Boston, 
representing the owners, the Massachusetts E lectric Compa
nies, with a view of ascertaining whether they had met the 
guarantees of the contract. A ssociated with him in the work 
was R. H. Rice, recently of Rice & Sargeant, and A. R. Dodge, 
who represented the General E lectric Company. The tests were 
made and water rates measured with various conditions of 
fixed load, both with and wi thout superheat. Tests were also 
made with such variable commercial loads as are daily handled 
at this plant, and the steam consumption per kilowatt-hour 
under working conditions was ascertained by the most careful 
determination of the total water condensed, and the load as 
measured by many instruments and as recorded by carefully 
checked recording wattmeters. 

Attention is specially called, in the paper, to the records of 
operation under commercial load, since they illustrate the great 
practical advantage afforded by apparatus of this kind. The 
character of the l,oad during these tests involved incessant 
rapid fluctuations, with an average sudden variation of about 
100 kw, and with an average load of only 253 kw in one case 
and 421 in another. In the former case the average steam con
sumption per kilowatt-hour was only 22.38 lbs. It is positively 
asserted by Mr. Emmet that the best steam engines now used 
fo r such purposes in this country would consume at least 28 
lbs. of steam per kilowatt-hour under such load conditions, and 
in most cases the consumption would be considerably larger. 
The consumption of 20.73 lbs. per kilowatt-hour with an aver
age of 421 kw of such variable load is a very fine performance. 

In considering these results Mr. Emmet advises that it should 
also be borne in mind that the plant, which gives these results, 
possesses many other practical advantages which conduce to 
economy. All the condensed water in this plant, since it 
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origina lly started, has been returned directly to the boilers, 
and the boilers are, consequently, at the present time in a 
perfectly clean condition, although the natural water supply at 
Newport is bad. During all this time no oil has passed into the 
boilers nor been wasted; it is simply circulated and used over 
and over again. The absence of air leakage in the turbine, and 
the absence of air in the feed-water, greatly simplify the main
tenance of a good vacuum, which, of course, contributes to 

• these excellent practical resultii. 

SUMMARY OF COMMERCIAL RuNs OF THE CURTIS STEAM Tu1rnINE 

Newport, R. I., Power Station of the Massachusetts 
Electric Company 

Duratic,n . · .......... ........... . 
Total coal (wet) .......... .... . 
Moisture in coal ............... . 
Water evaporated ............ . 
Drip withdrawn from steam pipe 

per hour .................... . 
Moisture by calorimeter. . . . . .. 
Total steam to turbine .... ..... . 
Steam per hour to turbine .... . 
Dry steam per hour to turbine .. 
Load by polyphase meter . .. ... . 
Load on auxiliaries (average) .. . 
Total load (average) ...... . ... . 
Dry steam per kw hour ........ . 
Dry coal per kw hour ...... .... . 

January 15, 1904 

12 hours 
13,517 pounds 
3. I per cent. 

127,267 pounds 

3.05 per cent. 
1081 100 pounds 
9c 08,5 pounds 
8733.8 pounds 

406.4 kw 
14.9 kw 

421.3 kw , 
20.73 pounds 'I 

2.67 pounds 

J anuary 26, 1904 

15 hours 
10,205 pounds 
5.5 per cent. 

104,026 pounds 

46 pounds 
2. 1 per cent. 

86,833 pounds 
5769 pounds 
5667 pounds 
234.7 kw 

18.5 kw 
253.2 kw 
22.38 pounds 

2.54 pounds 

In regard to the larger units of the Curtis turbines Mr. 
E mmet stated that in October last the first 5000-kw turbine was 
installed in the new plant of the Chicago Edison Company, and 
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FIG. 1.-500-KW CURTIS TURBINE AT NEWPORT, R. I., CURVE 
SHOWING EFFECT OF SUPERHEAT ON STEAM CONSUMPTIO N 
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since that time two others have been installed. This machine 
was put into commercial service soon after its installation, and 
has been in service daily since its original starting, and the sec
ond machine has been in service for several months past. 
Neither of them has been subj ect to any interruptions of ser
vice through its own defects, and for some time past they have 
both operated a lmost continuously, on some occasions having 
been kept under load for five days without stopping. In many 
cases they have operated with extreme overloads and have 
regularly been depended upon throughout the past winter. 

Several unforeseen troubles have been experienced with 

these machines a lso; the valves, as originally designed, have 
been subj ect to the same difficulties experienced at Newport, 
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FIG. 2.-500-KW CURTIS T U RBINE AT NEWPORT, R. I., CU l{V E 
SHOWING EFFECT OF SPEED ON STEAM CONSUMPTION 
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and have been replaced by valves of such improved construction 
as could be applied without loss of time or interruption of ser
vice. This trouble with valves has, however, caused no stop
pages, since the principle of governing is such that each valve 
operates independently, so that the failure of one simply serves 
to throw the work on to the next in order. 

There have also been at Chicago certain unexpected move
ments of wheels, through variations of temperature, which 
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FIG. 3.- 500-KW CURTIS T UR BI NE AT NEWPORT, R. I., CU RV E~ 
S I-1O\V lNG STEAM CONSUl\ fP TIO ;~ (.WATER RAT E PER 

KW-IJOUR) AT DI FFE RENT LOADS, \VITI-I AND WITH-
OUT SUPERHEAT- INITIAL PRESSURE 145-LB. GAGE 

have made necessary ce rtain adj ustments which were not origi
nally intended. The fact that the machin es have been required 
for daily service has made it imposs ible to correct th e cause of 
these difficulties and has occasioned a li ttl e inconvenience in 
handling them. No trouble has arisen in connection with these, 
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or other machines, which is not readily curable and which can
not be avoided in all future machines, and none of the troubles 
has been of sufficient magnitude to interrupt the continuity of 
service or appreciably impair the efficiency of action. 

The machines in Chicago operate with wonderful steadiness 
and freedom from vibration under all conditions of load. The 
generators are cool and have given no trouble whatever. The 
electrical regulation is good and the speed control has always 
been perfect, in spite of the difficulties with valves above men
tioned. The machines have repeatedly been subjected to sud
den accessions of heavy load, in cases of accidents with other 
apparatus, and have repeatedly been called upon to operate non
condensing without interruption of service, through some 
failure of the condensing facilities. In all such cases they have 
success fully performed the duty for which they were designed, 
the step-bearings never having given any trouble from the 
time the plant was started. 

No official tests of the Chicago units have ever been made, 
and no accurate knowledge concerning their steam consumption 
is possessed. Tests were begun at one time, but a large and 
variable leakage in the condenser made it impossible to weigh 
water, and testing was postponed on account of the late season, 
which made it necessary to keep the machine in commercial 
se rvice. 

The facilities for shipment by rail limit the diameter of a 
5000-kw machine of the Chicago type, and it is, therefore, de
signed for a lower peripheral velocity than other machines of 
the kind. It was guaranteed to give about the same steam 
economy as the machin e at Newport, and it is probable that it 
gives a very similar result. 

THE NEW TYPE OF CURTIS TURBINE 

In regard to the most recent developments of the Curti s 
turbine, Mr. E mmet states that the early experience led to the 
adoption of new principles of turbine designs before the ma
chines above mentioned were put into service, and very r ecently 
the first machine of thi s new type has been run and tested. 
T hese new condensing turbines a re still of the vertical shaft 
type, but have four stages, whi le the earlier machines have 
only two. In each of these four stages there is a cast-steel 
wheel carrying at its outer edge two rows of buckets ; the stages 
being separa ted by diaphragms which form separate compart
ments, and which are so shaped as to bear the pressure of steam 
to which they are subjected. In these diaphragms, or attached 
to them, are sets of nozzles which deliver the steam to the 
wheel of the succeeding stage, the number and size of these 
nuzzles, and the portion of the circle which they cover , increas
ing from stage to stage as the steam expands. T he wheels of 
these machines are of extremely simple construction and the 
attachment of buckets is simple and strong. They are oper
ated with ample clearances and no adj ustmcnt whatever is re
quired in their operation under any conditions. These machines 
can be started immediately without preliminary heating, and 
require no adjustments with changes of temperature, load or 
vacuum. 

Th ese new machines are also governed solely by the origi
nal admi ssion of steam, the number of fir st stage nozzles in 
flow be ing controlled by the governor, and always kept pro
portional to the load. The stationary buckets in these machines 
proj ect from heavy strips of metal fitted in slots and firmly held 
to the stationary part by heavy bolts from the outside. The 
construction is such that the injury through accidental inter
ference between the moving and stationary parts is very small, 
no distortion or warping being possible,. and is such as to make 
it easy to avoid such touching altogether, even where machines 
are started for the first t ime. 

A 2000-kw machine of this new four-stage type was recently 
tested under the conditions of vacuum and superheat afforded 
by the Schenectady power station of the General Electric Com-

pany, although tests have not yet been carried far enough to 
fully analyze the possibilities of this machine with the be~t 
adjustment of shell pressures and all other conditions. The 
tests have, however, shown remarkably good steam economy, 
and it is probable that still better results will be produced 
within a short time. 

The results and conditions of some of these tests are given 
in the following table: 

FEBRUARY 
I 

MARCH 

23d 25th 11th 12th 

- - I 
1 2 3 4 5 6 7 8 

- - -- - - - - - - - - - -
Load in kilowatts __ __ ____ 1750 2400 1740 2210 2760 637 1000 2000 
Revolutions per minute .. 760 760 750 750 750 750 750 750 
Gage pressure ___________ 140.5 156.5 155 160 160 150 160 160 
Superheat, F, _____ ____ __ , 200 239 20'J 212 l!J2 215 242 242 
Inches of vacuum __ ______ 28.5 28.5 28.73 28.501 28.35 28.2 28.9 28.78 
Pounds of water per kilo-

16.201 
watt hour_ ____ ______ ___ 14.2 13.5 15.30 15.201 20.1 16.30 15.B0 

After the first two tes ts here reported a change in the ar
rangement of the machine was made, and this change produced 
an unforeseen condition, which was thought to be very disad
vantageous to the machine. All the tests given were made with 
the bes t facilities for long periods with perfectly fixed con
ditions, and are believed to be nearly correct. The tests made 
under the second condition were witnessed by many promi- -
nent engineers. and all the conditions were accurately verified. 

Satisfactory tests, without superheat, have not yet been made 
upon this machine. The indications of such tests as have been 
made are that the improvement with superheat is very large, 
and that in thi s respect the functioning of the machine is very 
similar to that of the Parsons turbines, which show more benefit 
from superheat than the earlier turbines of the Curtis type. 
The use of high degrees of superheat has been considered com
mercially desirable in connection with the Parsons turbines, 
and the indications are that the same reasoning applies to 
machines of thi s type.. These machines are designed to operate 
with superheat, without any mechanical difficulty, and it is 
probable that future steam plants designed for the use of such 
apparatus will use high steam temperatures. 

NEW DETERMINATION OF THE SPECI FIC HEAT OF 

SUPERHEATED STEAM 

Mr. Emmet states in this connection: ''In the course of tests 
with experimental turbines, A. R. Dodge, of Schenectady, has 
observed certain conditions which indicate serious errors in the 
ideas previously accepted concerning the specific heat of super
heated steam, and these observations have led us to make in
vestigations of this matter. By delivering superheated steam to 
a turbine fitted with a water brake we can, at will, vary the 
amount of work extracted from the steam, until the exhaust 
is brought to a saturated condition. If we know accurately the 
temperature and weight of exhaust steam, and the temperature 
and pressure of the steam admitted, and have an exact measure 
of the work extracted from the steam, and of the heat radiated, 
we have in our possession all data necessary to calculate the 
total heat of steam admitted. This method of test is subject to 
certain difficulties and inaccuracies, but has the advantage 
that it can be carried on on a considerable scale with large 
flows and steadily maintained conditions. We have made such 
test s with different degrees of superheat, and have checked 
approximately some of our results by other methods of in
vestigation. The result of these tests indicates that the specific 
heat of superheated steam under ' the conditions ordinarily used 
1s much greater than has generally been supposed. The idea 
generally accepted, until quite recently, has been that the 
specific heat of superheated steam under all conditions was 
0-48. Our investigations indicate the following figures: 
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VALUES OF Cp AT 155 LBS. ABSOLUTE 
( Cp being the average of specific heat up to these temperatu res; not 

th e heat req uired fo r a ri se of 1 deg. at these temperatures.) 
Superheat Cp. 

0° F. 0~52 
100° F. 0.65 
150° F. 
200° F. 
250° F . 

"It is proba ble tha t our investigations on thi s subj ect will be 
carried furth er, and that M r. Dodge will publi sh full er and 
more accurate figures. S ince thi s work was done very similar 
figures have been a rri ved a t independently and by diffe rent 
methods in E ngland and in Germany." 

DISCUSSION 

In reply to questions from members and visi tors at t he meet
ing Mr. Emmet made some interesti ng explanati ons as fo llows: 

"This type of turbin e is adapted to operat ion between any 
pressure limits, and the work obtained wi ll generally va ry in 
approximate proportion to the variab le energy in the steam. 

"The wear of buckets, as determined by experi ence with 
existing machines and by experiment, is so small as to indicate 
inappreciable expense in maintenance. T he app reciable wear 
is confined to parts which a re in continuous contact with steam 
having a high density and high velocity, and these parts are 
small, inexpensive, and easily replaced. T he fi r st set of station
a ry buckets is subject to more wear than any oth er part. In a 
500-kw machine this part should wear at least two years and 
should not cost more than $25. 

" All of these turbines have been designed fo r electrical pur
poses and for operation at a fi xed speed, the design bei ng made 
with a view to ac complishing the hi ghest attai nable economy 
at this speed. T he machines will , however, operate at other 
speeds higher or lower , and will give a fair ly good economy 
through a considerable range of speed. I cannot, from memory, 
give specific data on this subj ect. Such machin es give a large 
torque at low speeds, but there is, of course, a very rapid re
duction of effici ency as the speed is reduced. T he normal 
speeds of some of the machines which I have ment ioned are 
as follows: 5000 kw, 500 r.p. m.; 2000 kw, 750 r. p. 111. ; 1500 
kw, 900 r. p. m. ; 500 kw. 1800 r. p. m. A ll of these speeds are 
fixed by th e frequ ency of th e alternators whi ch they drive. 

"All of the machines which have been described are designed 
for operation with condensers. T h ey are all sui table for use 
non-condensing, and it may be roughly esti mated that their 
steam consumption non-condensing would be about twice as 
great as it would be with a good vacuum. I t is hoped that 
better non-condensing results can be obta ined with design s 
made particula rly fo r that purpose. 

"When th ese machines are opera ted with superheat the bear
ings are in no way affected by the high temperature. the bear
in gs being entirely extern al to the turbine. 

"The relative economy of one of these turbines and a Corliss 
engine may be judged by the steam consumption figures whi ch 
have been given. Much of the advantage of the turb ine in 
thi s respect a ri ses from th e high degree of expansion which 
can be provided fo r in its design. U nder condit ions whi ch are 
ordinarily practicable, I think that the turbines. even in their 
present state of development , are ve ry decidedly superior to 
Corli ss engines. 

"Th ere is no appreciabl e change in speed of the turbi ne wh en 
th e machine passes from a condensi ng to a non-condensing 
condition. To ope rate w ith the same load non-condensing it 
must open more admi ssion valves ; consequent ly, the range of 
speefl would be sli ghtly grea ter. As our machin es have gener
a lly heen huilt. the maxi mum variation of speed non-condens
ing would not exceed ~ per cent. 

"'The pressu re ref]uire<I in th e step-bearing nf the 5000-kw 

machin e is abou t 1000 lbs. per square inch. and that 111 the 
500-kw ma chine about 200 lbs. per squ are inch. 

"The cl ea rance between moving and stationary pa rts in the 
four-stage machine, which has been described, is about 0.05 of 
an in ch. J\ less cl ea rance would be practicable, but would be 
of very little advantage. 

"The effect of wear upon the step-bearing is to gradually 
lower th e revolving part. In th e 500-kw machin es with whi ch 
we ha vc experi mented, the lowerin g, after the lubri cant had been 
stopped, ,Yent on at the rate of about a.o r of an inch per minute. 
In no case ha,; any damage been clone through the failure of 
the step-bearing except th e wear on the blocks themselves. 
which involves inappreciable expense. As a rule , it is nol 
necessary even to re-surface the step-bearing blocks after a 
5toppage has occurred. T hey tend to wear to a proper engage
ment , and if th ey clo not th ey can generally be made to do so 
~y successive short interrupt ions of the oil pressure. In prop
erly arranged installations troubles of this kind can easily he 
avoid ed, and this should, of course, he don e if possible. 
\Veigh ted accpmulators, as a reserve on the pumping system , 
are very desirabl e in thi s cnnn ection. 

"The effect of rubbing, between the moving and sta tionary 
parts of these machin es , causes sur faces to wear away gradu
ally, but does not cause the rapid injury which mi ght be ex
pected. In many cases, through improper arrangements or in
accuracy of work. ,,·e have had seri ouc, and repeated rubbing. 
but in no case ha s this put a ma:h inc out of service or caused 
any serious injury to it . 

''The smal lest machin e whi ch we have built is of r¼-kw 
ca pacity, designed to run an elec tri c headlight on a locomotive. 
Its speed is 5000 r. p. 111. 

" T he packing around th e shaft. where it passes from one 
compartment into the next, in our exi sting turbiu es , simply 
consist s of a loose sleeve which gives a considerable clearance 
a round the shaft and is free to center itself. The pressure tend s 
to hold thi s sleeve in an_v position to wh ich the shaft may force 
it. Since the sleeves are inaccessible, co nside rable clearance is 
used, so that there will be no ri sk of cutting. T here is , of 
course, a loss through the leakage of steam past these sleeves. 
T hi s loss is, however, not ve ry great. \\'e have used succes sfu l 
packings which give much less leakage, and th ey may be regu
larly adopted in future . 

"There is no lubr icant of any ki nd used in connection with 
th ese packings, and since the bearings are external to the tur
bi ne base , there is no means by which oil can get into th e steam. 
T his is one of the greates t advantages of ou r turbine. and is an 
advantage which has not been fu lly realized in turbines of other 
makes. In most of the plants whi ch we have install ed, water is 
being returned directly from the hot well to the boile rs. and 
there is no waste of water or ac c: umulation of dirt or scale in 
the boilers. 

" Mr. Curti s has made arrangements for reve rsing turb ines 
of this type by using a separate set of buckets on the same wh eel 
designed to receive steam from an opposite direction. T hese 
reversing buckets would ordinari ly be applied to the wheels 
which operated in the vacuum space. so that in reversin g the 
machine would operate as a single-stage condensing machin e. 

''The dri ving po,yer of th e .turbi ne is confi ned to the buckets 
which come opposite to th e nozzles whi ch a re in fl ow, and these 
no zzles occupy only a portion of the circumference, except in 
th e last stage, where they generally occupy a ll or nea r ly all nf 
the circumference. T here is no unbalanci ng· of the wheels 
ca used by the deli very of steam to one segment at a time. 

"The steam req11ire<I to drive auxi liari es wi ll depend upon 
l()cal condition·s. In the 5000-kw install ation at Chicago, all nf 
the auxi lia ries are dr iven hy a s ingle-cylinder Corli ss engin e. 
and thi s engine deliver s 70 ihp when the 5000-kw machine is 
rn nni ng at fu ll loarl. 

" I ca nnot gi,·e any definite statement as to the <leg-rec nf 



STREET RAILWAY JO URN AL. [VoL. XXIII. No . 20. 

superheat which may be economical. I am inclined to think 
that where superheat is provided by increased heating surface 
in the boiler, it will be found economical to use considerable 
degrees of superheat, possibly 150. I will have much more 
information on this subject within a short time, and would 
rather not express a positive opinion at present. Every turbine 
shows a different degree of improvement by superheat. In 
some machines the advantage is undoubtedly small, while in 
others it is certainly very great. 

"We have built a very successful direct-current machine for 
our 500-kw turbine, which operates at 1800 r. p. m. This 
machine is of a very radical type, and its success shows the 
possibility of much other work in the same direction. I can
not say just what the possibilities are, but I am inclined to think 
that we can successfully apply direct-current machines to most 
of the turbines which we have built for alternating work, and 
that the results from these machines will be very satisfactory. " 

•• 
CORRESPONDENCE 

DROP LETTER BOXES ON CARS 
D U L U TH STREET RAILWAY CO MPANY 

Duluth, April 25, 1904. 
E DITORS STREET R AILWAY JOUR NAL : 

In your issue of April 16 you refer to the use of drop letter 
boxes on cars. Letter boxes of thi s kind are carried on two 
of our lines in the city of Superior. On the line running to 
Billings' Park such a box is attached to a car a t 3 :47 p. m. in 
the center of the city, and makes a trip out and back, and is 
then taken to the postoffice. A mail carrier usually stops the 
car and puts what mail he has collected from the street box es 
into this box. There is no postoffice or sub-station upon this 
line. The box is taken from the postoffice and is r eturned to 
the postoffice by one of our employees. On the line running to 
the E ast End a similar box is put on a car in the afternoon 
and taken off at the East E nd postoffice. Later in the after
noon the postmaster at the East E nd sends the box back upon 
another car, and it is taken to the central postoffice by one of 
our employees. 

P ersons sometimes stop cars en route to mail letters in these 
boxes, but not very frequently- if they did it would become a 
nuisance. The carrying of these boxes is something that was 
started before the present company had anything to do with 
the operation of the lines in Superior. T he Government does 
not pay the company anything whatever fo r handling these 
boxes, although we handle closed pouches also upon the East 
E nd line and are paid for that service at the regular rate. W e 
have recently had some correspondence with the P ostoffice 
Department with regard to this service, and have had some 
thought of discontinuing it , but will probably not do so as it is 
more or less of an accommodation to the public, and we do not 
want to take any action that would inconvenience those accom
modated by it unless it should become a nuisance. 

HERBERT WARREN. 

SAND TUBES FOR SANDING 

Rochester, N. Y., April 30, 1904. 
EDITORS STREET R AIL w A y J OURNAL : 

It is well known that most sand boxes will not sand the rail 
properly when the car is passing around a curve. The reason 
for this is that as the box is carried on the car floor or platform 
and is placed direc tly over the ra il when the car is on straight 
track, it will throw the sand to one side of the rail when on a 
curve. There are one or two methods for correcting this 
trouble, but as a rule when a car gets stalled on a curve the 
motorman or conductor gets a handful of sand out of the sand 
)1ox a.ncl throws it under the wheel. To do this he usually has 

to ask the passengers who are sitting over the sand hopper 
to move so that he can get at the sand. Another serious ob
jection to this primitive method of sanding the track is that the 
conductor's hands become soiled by contact with the sand, and 
this is not a desirable thing for a man who has to hand out and 
make change all day. 

It has always seemed to me that it would be a very easy 
thing to provide two or three paper or tin tubes filled with 
sand and hung up some place in the car. These tubes should 
be about the same size as those used for dry fire extinguishing 
powders; that is, they should be 2 ft. or so long, perhaps 2 ins. 
in diameter and capable of holding a quart or so of sand, and 
might be hung up by a hook inside the car. When the car 
wheels commence to slip on a curve, it would then be a very 
easy thing for the conductor to grasp one of these tubes, pull 
it down so as to pull off the cover, step out of the car and throw 
under the wheels all or part of the sand contained in the tube. 
The tube could then be hung up again and refilled at any time . 
The tubes would also be useful in putting out flaming fuse 
boxes, and also for cleaning up the car floor from any cases of 
car-sickness. R. P. GORMAN. 

••• 
ELECTRIC VERSUS STEAM LOCOMOTIVES 

New York, May 9, 1904. 
EDITORS STREET RAIL WA y JOURNAL : 

In the issue of April 30 the editorial comments on the high
speed tests of German steam locomotives and on speeds attained 
in this country were interesting. The writer, who has some 
knowledge of both sides of the question-that of the contest 
for supremacy between the steam and electric locomotive-is 
of the opinion that the fight has only begun. Certainly most 
steam engineers are to-day as confident of victory as ever, and 
do not consider the contest at all one-sided, as our electrical 
fri ends seem to think it. 

The strongest argument of the steam engineer is their con
tention that they will never be beaten in the long-distance haul. 
T hey do not necessarily mean high speed or great mileage per 
locomotive day, but length of track. They believe that there is 
a limit to the distance which it would pay to equip with electric 
traction a railway doing a general freight and passenger busi
ness, and in the present state of the electrical art they are right. 
T hey are not yet ready to admit defeat even in short-haul 
suburban passenger traffic, and will await the result of those, to 
them, experiments which are about to be tried at enormous 
expense by several raihvays. 

To one who has watched the improvements in both kinds of 
locomotives during the past five or six years, it is difficult to 
decide whether the steam or electric locomotive has improved 
the faster. The steam locomotive of to-day presents about the 
same comparison to that of the earlier date as does the modern 
interurban car to that of six years ago. 

The improvements in the steam locomotive, as exemplified in 
the "Atlantic" and "Lake Shore" types have been many. They 
include the wide fire-box, with its immense grate surface, and 
the increase in size and capacity of the boiler. The boiler pres
sure has been carried up to 250 lbs .. per square inch, and the 
steaming capacity of the boiler, even with poor fuel, has been 
made sufficient to supply the largest cylinders which could be 
used with the tractive weight of the engine. The use of the 
piston value and the various types of compound cylinders has 
added greatly to the general efficiency. 

It must not be supposed that this increase in efficiency means 
higher speed with a decrease in consumption of fuel, water and 
oil. The steam engineer was not trying- to do that, but to re
duce the cost per ton-mile hauled, and he has succeeded. He 
hauls freight and passenger trains of far greater weight than 
before, and at higher speed at less cost. 

A somewh?-t Wi?taken idea has been held by many that the 
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steam locomotive designer is trying to save weight. This is 
not always so, but frequently railways ordering new power 
specify the maximum weight, generally on account of the 
strength of their bridges, and sometimes the weight of their 
rails. 

They also carefully specify the minimum clearances of their 
railway, and locomotive design has now reached the point of 
producing the most powerful engine that can be built within 
given dimensions of height and width. The result of the in
crease in the size of boiler, diameter of wheels, etc., has all 
tended to raise the center of gravity so that if clearances were 
somewhat increased it would hardly be safe to raise it further 
on our now narrow standard gage. 

Referring to speed contests, especially long steam locomotive 
runs, is there any evidence to support the theory that the loco
motive failed to maintain the speed acquired in a spurt ·because 
of lack of steam? 

The man at the throttle of a modern locomotive running at a 
speed of 100 m. p. h. over the best American railway, would 
have to be made of steel if he was to maintain that speed be
tween water stations, even if they were 200 miles apart. As
suming that the grades are negligible, the alignments, strength 
and rigidity of the track determine the speed of either the steam 
or electric locomotive, although it must be true that the electric 
locomotive can be safely driven much £aster over the same 
track than the other, owing to the absence of the terrific vibra
tion produced by the reciprocating parts. 

If, on the other hand, a straight rigid track of any length 
be built for the purpose of holding competitive speed tests be
tween the steam and electric locomotive, the "power station 
on wheels" will surely be beaten as long as reciprocating 
engines are employed. The speed of the steam locomotive is 
limited by the speed of the steam in passing in and out of the 
ports, and by the effect upon the engine itself and upon the 
track, of the vibration caused by the great piston speed and 
the weight of the driving rods. 

In discussing extremely high speeds in the future the "per
sonal equation" of the engine driver must inevitably come into 
the question. Probably not one man in a thousand is able, how
ever well trained, to drive a steam locomotive at a fairly con
tinuous speed of 80 m. p. h. to 100 m. p. h.,' and do it day after 
day, without breaking down. The same conditions do not apply 
to an electric locomotive running at the same speeds. The 
sensation is different, and the strain is not so great, except that 
of watching signals. The electric motor seems to float and 
hardly touch the track, the motion is perfectly smooth, and 
one is apt to feel a sense of gratification that the car is heavy 
enough to hold itself down to the track, and that the steel-tired 
wheels have the M. C. B. standard tread and flange. 

It is a little strange that many writ~rs seem to put so much 
stress on the necessity of economizing weight in the design of 
a high-speed electric locomotive or car. Of course, a car can 
be made too heavy, but the trucks must be made heavy enough 
and strong enough to carry the powerful motors, and the car 
body of sufficient strength to withstand the strains incident to 
extreme high speed. 

Perhaps those who are devoting their attention to increas
ing the speed of the steam locomotive do not realize that it is 
possible to design and equip an electric locomotive with motive 
power far greater than they can ever hope to achieve with the 
reciprocating steam engine within the limits of space required. 
It may be difficult to realize that it is not at all impossible to 
provide motors powerful enough to drive an electric locomo
tive or car up to a speed of, perhaps, 200 m. p. h. if all other 
conditions were favorable. In other words, the electrical de
signer is not troubled by the question of power, but only need 
concern himself with the resistance of the air as the ultimate 
limit beyond which he cannot go. 

EDW A RD C. BOY NTON. 

MOVING THE PUBLIC FORWARD 

Newark, N. J., May 5, 1904 . 
EDITORS STREET R AILW A y JOU RN AL ; 

A careful perusa l of_ the critici sm in your issue of Apr il 30 

of the article entitled " Moving the Public Forward," con
vinces me that the gentleman who wrote it conducted h is per
sistent studies from elsewhere than the rear platform of a street 
railway car. He speaks three times of the will of the con
ductor and the conductor's wi shes in th e matter. In regard to 
moving with a hydraulic rammer, I will say that I certa inly 
would like to move out of the way those passengers who make 
themselves a nuisance on th e rear platform, with a hydraulic 
rammer or anything else which would be effective. Where 
passengers are allowed to leave the car by the front platform, 
as in this city, the argument that it is necessary to stand on or 
near the rear platform in order to leave the car without crowd
ing or pushing, di sappears. A street railway company very 
properly can, and should, formulate rules which will save those 
passengers who occupy seats within the car from the necessity 
of pushing their way out through a crowd of men standing on 
the rear platform. Women passengers, especially, need this 
protection when these passengers include, as they often do, one 
or more of the rowdy class. Any legitimate means of forcing 
these persons to "move forward" would be welcome. 

WILLIAM BROWN. 

REMARKABLE EARNINGS OF THE DES MOINES
COLF AX LINE 

In an interview with a representative of the STREET RAIL
WAY JouRNAL recently, President H. H. Polk, of the Interurban 
Railway Company, stated that the gross earnings of that com
pany's line, between Des Moines and Colfax, were nearly $5,000 

per mile of single track for the first year of operation. This 
record is remarkable, because of the low population tributary 
to this line. 

In the STREET RAILWAY JOURNAL of June 20, 1903, an article 
was published regarding this company's lines, and comment 
was made on the high earning capacity of the Colfax line up to 
that time, which was before the summer business opened up. 
At that time it was stated that the earnings would be at least 
$3,200 per mile, but that they would reach close to the $5,000 

mark, and rival the earnings of many interurban properties 
running through much more thickly populated districts in Ohio, 
Michigan and Indiana, few would have dared to predict at that 
time. 

The population tributary to the Des Moines-Colfax line, out
side of the city of Des Moines, is not over 286 per mile, count
ing in everything that can be counted on a most liberal estimate. 
The actual population in 1900 of the towns and villages along 
the line was about 100 per mile. 

When asked to explain the reason for such unusual earnings 
with such a small population, Mr. Polk says that it is probably 
due to the prosperous condition of Iowa farmers. The farms in 
Iowa are not as large as in some of the States where interurban 
building has been more extensive, hence the rural population 
per mile is not large, but what population there is has money to 
spend. The company sells mileage tickets, containing 500 

miles, for $6.25 . These mileage tickets are good for three per
sons. The mileage is on a strip, and tLe general form o f th e 
ticket is similar to the strip mileage used extensively by steam 
railroads. The three holders of a ticket must sign it when it is 
issued, and identification is by signature. It is beli eved that 
the selling mileage tickets to farmers encourages riding very 
much, as when once a ticket is purchased th e inclination is to 
make use of it sometimes wh en cash fare would not he paid. 
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CONVERTIBLE CAR AT ST LOUIS EXPOSITION 

T he car shown in the accompanying illust ra tions is one of 
the three patented types exh ibited by the J. G. Brill Company 
at the St. Loui s Exposition. It is a signi fica nt fa 2t that the 

EXPOSITI ON CAR READY FOR \\' I NTER SERVICE 

ma111 feat ures of this car a re the same as the fi rst car of its 
type exhibited in 1898. In that car the wi ndow sash es were 
h inged togethe r, while in the present ar rangement the lower 

I NTERIOR OF CON VERTIBLE CAH. , \ T ST. LOUIS EXPOSITION 

sash is raised a lone until the tops of both sashes are abreast 
when they automati cally engage, and the smaller sash is car
ried on the la rger into the pocket. T his lessens the depth of 
the pocket, and is an exceedingly simple and 
sati sfactory method. T he fo rmer type of re
volving seat has been replaced wi th a step
over seat with a wider and more comfo r table 
cushi on. Brackets close the space between 
the seat back and the pos t , and a re made to 
serve as grab handles. doing away with the 
usual grab handle on the outs ide of the post. 
Entrance guards slide inside the posts, a ncl 
when not in use a re held by patent gravity 
catches under the curta in guards. F or cars 
longer than the one shown, longitudinal corner 
seats for three passengers are used, and solid 
panels extend from the double corner post to 
the fir st side post. 

T hi s car for the Exposition is fini shed in 
solid mahogany, of natural color, rubbed to an egg-shell gloss 
and richly inlaid with holly and ebony. The ceilings are of 
bi rd's.-eye maple, with graceful decorations. Length over encl 
panels, 25 ft . 9 in s. , and over vestibules, 35 ft. 2 ins.; from end 
panels over vestibules. 4 ft. 8 1/2 ins.; width over sill s an<l panels, 

7 ft. 6¾ ins., and over posts at belt, 8 ft. I in. ; sweep of posts, 
3¼ ins.; from cente r to cente r of side posts, 2 ft. 7 ins.; thick
ne ss of side posts, 3¾ ins., and of corner posts, 3¾ ins. The 
side sill s a re 4 ¾. in s. x 7 ins., w ith 7- in. x ¾-in. plates on the 
outside ; encl sill s, 4¾ ins. x 7 ins. Among other patented spe-

cialt ies of the builder 's make with which the 
car is equi pped a re angle-iron bumpers, radial 
draw-bars, " D edenda" gongs, "Dumpit" sand
boxes, ratchet brake handles, and round
corner seat-end panels. T he cars a re mounted 
on Brill "Eureka" maximum trac tion trucks 
with 4-ft. wheel base, 33-in. driving wheels 
and 20-in. pony wheels. 

NON-ARCING LIGHTNING ARRESTER 

T he F ranklin Institute, P hiladelphia, Pa. , 
h as recently awarded the E dward Longstreth 
medal of merit to H . M. Shaw, of Newark, 
N. J., fo r the invention of the non-arcing light

ning a rrester shown in the accompanying cut. T he simplicity 
of thi s device will be appa rent from the following description: 

T he arrester is fu rni shed wi th a plate of insulating material 
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NON-ARCING LIGHTNI NG 
A RR ESTER 

to which fl a t metal ribbons 
a re secured by screws, the 
latter serving also as bind
ing pos ts for one stranded 
w1 re ar:d one grounded 
wire. T hese ribbons pro
j ec t from the plate for a 
certa in di stance, and are 
then bent parallel to the 
plate so as to have their 
serrated edges directly op
posite. Between these ser
rated edges is placed a com
posite cylinder made up of 
alternating plates of non
arcing material, such as 
carbon and thin tmca 
sheets. T he carbon plates 
a re mounted on in sulating 
washer s, and the mica 
pla tes extend clown between 

these washers to a bolt made of some non-conducting material. 
T he end s of thi s bolt are attach ed to the metal ribbons, as 
shown in the illu stration. 

E:XI'OS ITIO;'\ C.\R l{ EAD Y FOR SU:\L\I ER SERVI CE 

T he lightning discharge enters th e instrument by way of the 
stranded wire, passes through the first ribbon, and on reaching 
the ser rated edge of this ribbon is broken up into small arcs 
and diver ted to the flat carbon discs, which in turn break up the 
discharge into infinitesimal sparks. The latter are received at 
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the serrated edge of the second ribbon and conducted to the 
ground. By thus sub-dividing th e di scharge it s destructive 
effect is r educed to a minimum, while the resistance of the com
posite cylinder is so great that the line current cannot follow 
the static discharge. The complete instrument consists of the 
foregoing parts mounted in a substantial case having a r emov
able front. 

STERLING AND DIXON INTERURBAN CARS 

The cars for th e Sterl ing, Dixon & Eastern Electric Railway , 
illustrated herewith , hav e a length of body of 34 ft. and a length 
over all of 46 ft. The width over a ll is 9 ft. These cars seat 
forty-four people. The platforms hav e double folding doors 
on each side. There a re two compartments, one for smoking. 
Between the compartments is a heate r on one side and closet 
on the other. The cars have the St. Loui s reversible seats, 
covered with canvas-lined rattan. At each end of the car and 
next to the partition are longitudinal sea ts. The doors in the 
partition are double-sliding automatic as well as in the vesti
bu le. The sash is arranged to drop as on a city car. 

The trucks are the St. Loui s Car Company. 23-AE, which is 

cided not to adopt the a ll -steel construction for thi s order. lt 
is believed that the stee l sub-floor wi ll preven t the spread of the 
ma jority of fir es, as the g rea ter part of them originate under 
the car floor. T he motor cars wi ll have two motors each. 
Fifty-s ix G. E.-55 motors have been ordered and fift y \Vesting
house 150-hp motors. One motor ca r w ill be used per train 
for thi s stub termina l service, and tra ins of not over four cars 
will be run . For some of the new motor cars motors will be 
taken from present four-motor equipments which the company 
has. 

It is interes ting to note in thi s connec tion that for the past 
three yea rs the company has been operati ng a servi ce terminat
ing at Cana l Street during the ru sh hours, and in thi s se rvice 
twenty three-car train s have bee n used. T hese tra in s have 
consisted of a motor car with two trailer s. In order that the 
train can be operated from either encl without switching at the 
terminals, the motor ca r is placed at one encl of the train with 
;:i type-L controller , and in the rear of the trai ler at the other 
encl is a modified type-L controller. By running three wires the 
length of the train from the motor car to the rea r controller , the 
rear controller can be used to operate the motors either in seri es 
or parallel. The reversing is accompli shed hy electro-pneu-

EXTERIOR AND INTE RIOR VIEWS OI< I:\"TERURBAl\ C.\ R I<OR STERLIJ\"G, DIXON & EASTER.\' ELECTRI C R.\ILW.\ Y 

bu il t on the same general lines as the other ~o. 23 trucks of thi s 
company, the main difference being in the a rrangement of the 
encl frames. G. E.-70 motors are used under thi s car. Th~ 
sand-box and draw-bars are also of St. Loui s manufacture. 

IMPROVEMENTS ON THE METROPOLITAN ELEVATED. 
CHICAGO 

The Metropolitan Elevated Railway Company, of Chicago, 
has recently ordered sixty-eight new motor cars, in anti ci
pation of an increase of its train service next fall, when its 
new stub terminal at Fifth Avenue, nea r Jackson Boulevard . 
is completed. The plan is to run a large number of trains into 
this stub terminal during the morning and evening rush hou rs 
instead of operating them around the loop. as the maximum 
possibl e number of trains is now being operated around the 
loop. These sixty-eight new motor ca rs will be equipped with 
the Westinghouse electro-pneumatic turret train control sys
tem. The adoption of a train control system is essenti al to the 
rapid handling of trains in a stub terminal of thi s kind. The 
new motor cars, twenty-four of which will be built by th e 
J ewett Car Company and forty-four by the A merican Car & 
Foundry Company, a re to have shee t-steel floor s underneath 
the wooden floor s for preventing the spread of fires due to 
electrical causes urnlerneath the ca r. The car wiring will be 
run in iron pipe conduit. The company has under construction 
an all -steel car, as an experiment, but owing to the importance 
of early deliv ery ( as the present order of sixty-eight motor car s 
mu st be ready for servi ce nex t fall) , and because of the many 
details calling for spec ial parts in an all-steel car, it was de-

matic control of the r everse cylinder on the motor car con
troller. An air cylinder, controlled by elec tro-pneumatic 
valves, throws the reverse switch of the motor car controller 
one way or the other. The circuit controlling these va lves is 
connected to the r everse switch of the trailer controller. 

The company has ordered two batteri es, one to be placed at 
Forty-Sixth Avenue, on the Garfield Park line, and the other 
at Robey Avenue and North Avenue, on the Logan Square 
line. Both these batteries are the chloride type. with a ca pa
city of 1200 amps., di scharging at the I-hour rate. Booster s 
will be installed in connection with these battery plants, and the 
object of the battery is to aid in carrying the morning and even
ing peak loads, which are very high compared to the midday 
load. The company has three-times the number of cars in 
service during the ru sh hours that it has during the middle of 
the clay, and this difference is likely, if anything. to be in 
crease<l when the new F ifth Avenue termina l is establi shed. 

•• 
Representativ es of the Pave rs' Union called on General :Man -

ager Stan ley, of the Cleveland E lec tric Railway Company, a 
few days ago, to remonstrate with him for employ in g Italians, 
who work for $ r.65 to $2 a clay on pav ing work , as compared 
·with the union sca le of 50 cents an hour. The union lea<lers 
claimed the Italians were poor workmen, slow and wa ste ful , 
and that it would lie cheaper in the long run to employ uni on 
men a t the wage menti oned. Mr. Stanley stated that hi s com
pany was looki ng for r esults, and that he would try a gang of 
union men wi th a union fo reman. and that if they cnuld show 
that nni on labor was cheaper the company wmil<l employ un ion 
pavers in the future. The proposition wa s accepted. 



75° STREET RAILWAY JOURNAL. [VoL. XXIII. N 0 . 20. 

THE MANUFACTURE OF OVERHEAD APPLIANCES AT 
MANSFIELD. OHIO 

The importance to successful railway operation of high standard s 
of overhead insulation, and the probability of the use, through the 
development of the alternating current railway motor, of still higher 
voltages than those now employed, make a study of the methods of 

FIG. 1.- PART OF BRASS FOU NDRY, S HO\VI l\G GAS FURNACES 

in sulation for ove rhead conductors of more than ordinary interest 
at the present time. It is proposed in the accompanying articl e, 
therefore, to out line the practice in this respect of the Ohio Brass 
Company, as well as to describe briefly certain of the main features 
of the company's present works. 

The plant of the Ohio Brass Company cover s about 5 ac res, with 
a floor space of buildings of about 200,000 sq. ft., and possesses the 
unique distinction of occupyi ng a tri angle made by three of the 
great trunk lines o f the country, the P enn sylvania, the E rie and the 
Baltimore & Ohio Rail road. As switches connecting with each of 
these lines extend into the company's grounds its shipping facilitie s 
are of the best. 

T he power for the enti re plant , as well as the heating of the 
several buildings, is furni shed by a power plant, which occupies a 
separate bui lding. The equipment consists of two t2.ndem com-

FIG. 2.-BRASS FINISHI NG MACHINE SHOP 

pound Buckeye engines, one being 300 hp, and the other 200 hp. 
Each of these engines is direct connected to a two-phase alternat
ing-current Westinghouse generator of 18o-kw and 120-kw ca
pacity, respectively. These generators are arranged to run in 
parallel. T he machinery throughout the plant is driven by four
teen induction motors of various sizes, each manufacturing depart
ment being operated by an individual motor. The boiler equip
ment con sists of five Cahall water-tube boilers, aggregating 8oo 
hp. The exhaust steam from the engines is piIJed through the 
various buildings for heating. A large air compressor is also pro-

vided for operating the pneumatic carriers in the fo undry, and 
several other devices . 

As the gr.eater portion of the products of the company is pro
duced from castings, the foundry and coremaking departments are 
Yery extensive. In the brass foundry the company melts up an aver
age of from 8 tons to IO tons of metal per day. A view of the brass 
foundry is presented in Fig. I. Until recently, all metal was 
melted in crucibles in brass furnaces, and twenty-eight of these 
furnaces are still in regular use. In addition to these, four large 
gas furnaces to use natural gas have recently been installed. By 
t;.is method the metal is melted much more quickly, so that the 
output of material is much greater than by the old method. In
stalled in the fo undry is a pneumatic carrier system for convey
mg reto rt s of molten metal to and from the furn aces. As both 
wood and metal patterns constitute one of the most valuable assets 
of a firm in this line of business, it is essential that they be fully 
protected against danger of loss by fire, and for this purpose a 
large three-story fir e-proof brick vault has been built in connec
tion with the foundry where all patterns are stored except when 
in use. Each of these patterns is numbered and indexed by a card 
index system, so that any one of the many thousands of patterns 
can be located in a moment. A la rge pattern shop· is operated in 
connection with the plant for the manufacture of both wood and 
metal patterns. 

The brass fini shing machine shop, in which all brass parts are 
finished, occupies the second fl oor of the larger building. A corn er 
of this shop is shown in Fig. 2. The equipment embraces the 
latest types of engine lathes, turret lathes, planers, milling ma
chines, etc. A number of special turret lathes are employed which 
have been des igned especia lly for the particular work which they 
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F IG. 3.- DIAGRAl\I SHOWING IMPROVEMENT IN DIRIGO 

produce. Among the products of this department might be men
tion a large variety of trolley ears, clamps, etc., as well as motor 
bearings. Of the latter, over 150 va rieties are made, all of which 
are accurately machined to gage. A large and well ventilated pol
ishing department adjoin s the bra ss finishing shop. 

The general machine shop occupies the first floor of this build
ing. Here is performed all the general machine work aside from 
the brass finishing. The .equipment is very complete, including a 
number of very heavy tools. Aside from its railway material, the 
Ghio Brass Company is a large manufacturer of brass, bronze and 
copper goods of all kinds, and at present is doing considerable 
heavy work for the government war and navy departments. A 
part of the general machine shop is divided off ,for a tool room, 
where nearly all the special tools, dies, etc., used in the various 
departments -are manufactured. A corps of tool makers is reg
ularly employed at this work. 

Probably the most interesting part of the establishment is the 
insulation department, which occupies a fine, new building 165 ft. 
long x 75 ft . wide, constructed entirely of brick and 'having a 
structural steel roof frame. The company has made a careful 
study of insulating material, and its present insulation, which is 
known to the trade as "Dirigo," is the result of experiments 
covering a number of years, with a great variety of substances, 
careful observations of the practical uses and results of these 
substances, together with the installation of a number of special 
machines for working the material. The r,equirements of a suc
cessful insulation for overhead line material are numerous. It 
must have extraordinary tensile strength, and great resistance 
to crushing strain. It must be absolutely uninflammable and 
moisture-proof, and must be able to withstand extremes of tem
perature, and above all, must be highly non-conductive. An in
teresting little book recently issued by the company on the sub-
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ject of insulation shows, in the form of a curve sheet Fig. 3, the 
progress made in developing Dirigo in sulation along the lin es in
dicated above. T he insulation is made directly from materials in 
the raw or crude shape. Fibres and gums of several kinds form 
the basis of the composi tion, and with these a rc mixed numerou s 
other ingredients for obta ining the desired resu lts. The com
position, after being thoroughly mixed in special mixing machines, 
is ready for moulding, and is delivered to the pressmen operating 
hydraulic presses, where it is placed in <lies and subj ected to 
hydraulic pressure, which in some cases is as high as So tons. The 
hydraulic presses are operated by means of high and low-pressure 
pumps and a steam accumulator. Evidence · of the extreme care 
used in maintaining the quality of Dirigo insulation, is shown by 
the fact that any waste composition remaining after each piece 
has been fo rm ed and smoothed off , is thrown into t he scrap heap 
and afterward destroyed. It is never worked over aga in, as it is 
claimed that the wear from the dies and presses, together with dust 
collected, might impart to the composition particles of metal and 
other foreign substances whi ch would tend to depreciate its in 
sulating qualities. 

Before leaving the insulation room, each piece of insulation is 
given a careful test, both electrically and mechanically. After 
the various parts have been assembled, and just before the com
plete article is sh ipped, each in -;ulated piece is given another, and 
.more thorough test. T he testing devices used in thi s final te -; t are 
located in the sh ipping department, and are shown in Fig. 4. 
In the mechanical test, each insulator is subj ected to a severe 
tensi le strain, which tests not only the strength of the insulation, 
but also the malleable iron or bronze castings which constitute 
part of the article. In the electrical test, insulators which are 

FIG. 4.-APPARAT JS FOR APPLYIN G STRAIN TESTS TO 
I ~SULATI NG DEVI CES 

designed for 500 to 6oo volts are tested to from 7000 to 10,000 

volts. A ny materi al which proves defecti,e in the slightest de
gree in any of these tests is immediately destroyed, so that there 
1s no possibility of any being shipped which is not up to standard 

All oycrh ead material in which malleable iron is used is given 
either a japanned or galvanized fini sh. The japan fini sh used is 
what is known as the ' 'baked fini-;h," and not air dri ed, as the 
baked fini sh will -;tand rough usage in the weather much better 
than the air dried. The galvani zing department is a large one, 
and contains seven galvani zi ng tank s. 

The production of rai l-bonds is a large and important part of 
the company's business, and a specialty is made of the well -known 
' 'all wire" bond, which, a s its name impl ies, is con structed wholly 
of wire. The wire is received on reels as con tinuous copper cable 
;,nd is fir st cut to kngth. T he pieces are passed to a special press, 
whi ch bends them at ri gh t angles, and then doubles them. From 
th ere they pass to an upsetti ng machine, which forms the ends 
into the terminals, the strand -; of wire being compressed cold into 
the shape of the terminal s, although the size of the latter is con
sir!erably larger than in the finished hond . Bond s in th is -; tage arc 
sl:own on the truck in the fo reground of the view of th e rai l-bond 
ing department (Fig. 5). The ends of the bond are then heated, 
one at a time, to the welding point in a special furnace, and in 
this condition are placed in a special pre ss des igned by the O hio 
Brass Company. T he dies in thi s press compress the terminals 
to approx imately the required size and shape, and the wires com 
posing the terminals are perfectly welded together into a homo
geneot1s mass of solid copper. The terminal is finally placed in 

a trimming <li e an d fini shed accurately lo size. Bonds of this 
type arc made in twe lve va rieti es. 

A new soldered bond, known as the Type G, which ha s lately 

FIG. 5.- R,\IL BO KD D EPA RT MENT 

become very popular, is made in a manner simi lar to the process 
described above. The bond consists of a number of strips of soft 
cold rolled copper, the 'ends of which are welded, fo rming solid 
copper terminals. They are secured by so ldering them to the ends 
of the rails, and for thi s purpose a special so ldering torch and the 
requisite tools are suppli ed. The sold ered bon ds are made in two 
standard forms, on e for attaching below the ra il , and the other 
for attaching at the sid e of the ball of the rail. 

As a large part o f the product is shipped in barrel-; and boxes, 
an extensiv e carpenter and cooperage shop is r equired for the 
making of barr els, boxes, etc. 

A lthough the company has been a strong advocate of, and has 
accompli shed a great deal in the stand ardi zat ion of t rack and line 
material, it can fairl y be said that the company has ever been ready 
to cleYelop and bring out materi al to conform to th e id f"as o f rail 
way engineer s who desired special goods, and a large part of its 
success has undoubtedly been due to thi s fact . A good id ea of 
the number of articles manufactured by the company is best di s
cernible by a walk through th e sto rerooms. For example, in 
the line of pole bracket s are over sixty types, the number of pieces 
in each ranging from fift een to thirty, and each arm is made in 
four different lengths, and also several sizes of pipe. In the 
standard forms of line material manufactured, provision must 
be made for four sizes of round troll ey wire fo ur o f fi gure 8 wire 
and three of grooved wire; in addition to thi s, a number of ear s 
are made in a variety of di ffe rent lengths and trolley wire hangers 
ar.e made in bronze metal and malleable iron , both galvanized and 
iapanned. From thi s the large Yariety which mu st be car r ied in 

FlC:. 6.~FIRST FLOOI{ OF WAREHOUSE NO. 12, SH OWING 
A RRA NGEMENT OF SECTIONAL BINS 

stock will be readily reali zed . In addition to overhead material s 
th e co mpany makes, or handles, an exten sive line of motor and 
ca r supplies, general electrical suppli es, third-ra il insulators, rnn
~truction tools, track-bonding tools, etc. 
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FINANCIAL INTELLIGENCE 

vV ALL STREET, May I I, 1904. 

The Money Market 

Rates for money have made the low records of the season 
in the course of the last fortnight. A million o r two was actually 
offered and loaned on the Stoc c Exchange last week at ½ of 1 
per cent. For sixty day accommodations on good collateral as 
low as 2 per cent was quoted, -z½ was paid for nin ety days and 
,: per cent for loans extending over the fir st of t he year. The 
sam e conditions of extreme ea, e are revealed in t he market for 
co mmercial paper. Here they take the fo rm of an urgent demand 
on the part of bankers having money to lend, fo r all paper of 
the better grades that is offered for discount. Rates are quo ted 
on the business at 4 to 4¼ per cent. Until Monday of this week, 
the supply of funds in all branches of the m arket ran far ahead 
of the r equirements. A change toward a nearer balance between 
supply and demand has been noted, howeHr, within the last day 
or two. The cause of this lies plainly enough in last Saturday's 
remarkable bank statement, which showed a decrease of $w,400,
ooo in the surplus reserve. T his somewhat startling shri nkage 
is ascribed to t he operations connected with the New York Ci ty 
bond issue of $37,000,000 annou iced a week ago. The City Treas
ury has evidently been borro, ng heavi ly in anticipation of the 
proceeds of the sale, and thi s accounts for most of Saturday' s 
$2 1,000,000 loan expansion. vVhen the subscription money is all 
in, these loans will doubtless be paid off promptly and surplus re
serve will regain most of what it lo st in consequence of the opera
tion. The effect on the m oney market has, on this version of the 
case, been more moderate than would ordinarily have bee n ex
pected. The surplus even as it is, r educed below $23,000,000, 
compares with a total of only $w,ooo,ooo for the corresponding 
date last year. Whil e we are witnessing precisely what these 
articl es foreshadowed several weeks ago-a rapid decline in bank 
reserves, the m ovement is not likely to go fa r enough to change 
the present easy s ituation very seriously. As soo n as there is 
any hardening at all in money rates, the. export of gold will cease, 
and with it the only important source of depletio n for local bank 
resources. 

The Stoc k Market 
Extreme dullness has been the only feature in the week's stock 

market. Considering the stagnation in every quarter, prices have 
held very well, only a few of the regularly acti ve issues having 
t:hanged as much as a point. New York Central has been con
spicuously weak on the report that the management are about to 
com e out with a note issue. The Erie stocks have also shown 
som e special se lling pressnre due partly to the poor earnings 
of th e company and part ly to thei r comparatively unprotec ted 
posi tion in the market, now that the vo ting trust has been dis
solved. Consolidated Gas has declined sharply on the expecta
tio n that the Governor will veto the so-called Remsen Bill, and 
I\letro politan Street R ailw.ay has slumped again for reasons which 
will be discussed presently. vVith these exceptions the market 
has held up very firmly. In spite of th e unusually low condition 
- 76 per cent- revealed in yesterday's monthly report on winter 
wheat, and in spite of the rather g loomy advices concerning the 

• railway traffic outlook which have recently been received, holders 
of the granger railroad stocks seem to be confident of their posi
tion, and bearish operations direct ed against th is group hav e so 
iar failed to make h eadway. The view taken in banking circles 
is that the present dullness is a reflection of t he lull which is 
everywhere being observed , in the country's industries. Un
certainty as to the presidential nominations and elections, and 
as to the harvest ful:ure is largely but not entirely responsible 
for this lapse in activity. Beyond and above these more obvious 
influences is th e fa ct that investm ent confidence, so rudely shaken 
in the uph eaval of a year ago, needs a longer interval before it is 
completely restored. It is showing itself to a gratifying degree 
in the higher bran ches of the bond market, but th ere are no signs 
of it reaching yet awhile to the stock market. The men who man
age the great Stock Exchange campaigns are undoubtedly wait
ing for the time when th ey can appeal to investment capital with 
more hope of success than th ey can just now. I n this lies the 
real sec r et of the market' s inactivity. 

Metropolitan has been the center of interest in the local traction 

group this week. T he theory now held by professional Wall 
Street, is t hat there must be som ething wrong with a 7 per cent 
g uaranteed stock for it to se ll so low. The argument is that 
eit her the p ri ce ought to be considerably hig her or that it ought 
to be considerably lower, that the stock would be worth a good 
deal more if t he dividend were regarded as absolut ely safe, con
sequently it must be assumed that those who are in a position to 
know do not fee l ent irely secure that the 7 per cent can be 
maintained. T h ese are the current Wall Street opinions given for 
what they a re worth. They have been strengthened by the recent 
figures of the State R ailway Commi ssion, showing that Metro
politan has borne only an inconsiderable share in the g en eral in
crease of the city 's traffic during the past year, and by the furth er 
reflection that t he opening of the subway is bound to cut h eavily 
for a time at least in to the company' s business. On the other 
hand Manhattan stock has been bought by investors who have 
been im pressed by the excell en t showing of traffic disclosed 
in the S tate Commissioners repor t. 

Philadelphia 
T h e only features in th e recent P hiladelphia trading have been 

the strength of Union Traction stock and the weakness of Phila
delphia E lectric. T he latter has again been heavily sold on the 
talk of an impending assessment, and it has shown itself m ore 
sensitive than any of t he other t rac tion prop erti es to the collapse 
in certain other an d more notorious qua rters of the Philadelphia 
market. At 5¼-th e low price of the week-Electric shares 
showed a loss of a full point from the hig h a month ago, which 
is considerable of a drop fo r a stock with a $IO par value. The 
advan ce in U nion Traction to 50¼-the highest price in a lon g 
time-is explained simply on th e g round of an active inquiry 
from investors. P hiladelphia T raction rose sympathetically a 
half point to 96. P hiladelphia Company common was fa irly ac- · 
tively traded in, but within a nar row range between 38½ and 39. 
The preferred sold at 44½. American Railways gained a half 
point, from 44 up to 44½. Only on e sa le of Rapid Transit was 
reported at 13. Consolidated T raction , of New J ersey, was 
notably strong, 150 shares changing hands between 64¾ and 65. 
Fairmount Park T ransportation rose from 25 to 26 on transac
tio ns of 200 shares. One hundred Reading T raction went at 30½, 
IO shares of Indianapolis Street R ailway at 85¼ and 160 Rochester 
Passenger at I03. Three hundred United Railways, of San Fran
cisco, common, sold at IO½ and IO¼ and the sam e am ount of the 
preferred from 45¾ to 46¼. 

Chicago 
It is the opinion in speculative circles that the r ecent declin e 

in the shares of t he Union Traction an d affi lia t ed securities was 
greatly aggravat ed by bearish operations. In part proof of thi s 
vVest Chicago stock was offered down to 38, then when a g enuin e 
order to buy IOo shares came into t he m arket it could not be exe
cuted better than 40¼. Union T racti on has been active and 
stronger during the past week, se llin g at 5¼ and 5½- Accord
ing to present expectations, the decision in the ninety-nine
yea r fra nchise case wi ll be handed down about M ay 25. R ecent 
purchases of Union T raction shares have been based partly on the 
idea that this decision will be in th e company's favo r , and partly 
en the improving earnings of th e lines, which, during April, were 
fully 15 per cent large r than a year ago. A ccording to E xchange 
gossip the Metropolitan E levated also had an excellent month 
last month, its earnings fi guring out at the rate of 4½ per cent 
on the preferred s tock. T h e m arket for the shares has shown no 
enthus-iasm, however, over these comput ations. Scattering sal es 
have occurred between 46 and 46¾. L ak e Street E leva ted re
ceipts sold at 3¼ and 3¼. F ifty shares of Nothwestern common 
went at 16, and South Side was strong at an advance of half a 
point, from fro m 91 to 91½. 

Other Traction Securities, 

Boston traction specialties have generally gone backward in the 
market of the last two weeks. Elevated, a fter selling as high 
as 142, sagged off to 140¼ and then ralli ed to 141. Massachu
setts Electric common dropped from 20 to 19¼ recovering only to 
19½, while the preferr ed was decidedly weak at a decline from 73¾ 
to 72¾. West End common receded from its top figure-92?/2-to 
go, but only odd lots sold at the lower level. West End preferred, 
on the other hand, rose a point from 1 II to rr2. Georgia Railway 
& E lect ric issues-newly traded in on the Boston Exchange-
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were active, the common advancing from 38½ to 40, and holding 
most of its gain, the preferred rising from 79½ to So. In Balti
more weakness has continued in United Railways securities; it is 
apparently part of a general downward movement among a ll the 
Baltimore home properties, which has been in progress intermit
tently since the fire. One hundred shares of the stock sold last 
week at 6¾-the low of the season. The income bonds, which 
have recently been quoted as high as 53, touched 49½ and 
rallied only to 49¾. The 4 per cent bonds meanwhile fell a point 
from 91¼ to go¼ and later rallied to go¾. Trading elsewhere in 
the Baltimore traction department was less active than usual. 
A nacostia & Potomac 5s lost 2 points from their late high figure, 
selling doll'n to 98. Other sales comprised Lexington Street Rail
way 5s a t 99½, to 100, Augusta Street Railway 5s at 101, and 
Norfolk Railway & Lighting 5s at So. On the New York curb In
terborough Rapid Transit has been decidedly strong, selling up to 
I 10¼, as against 107 two weeks ago. Trading on the advance 
has been light. One hundred and fifty St. Louis Transit sold last 
week at 13 and 12½. A small lot of American Light & Traction 
preferred went at 92. Nassau Electric 4s have again been actively 
bought between 8o and So½. New Orleans Street Railway 4½s 
sold between 75½ and 76. 

Tractions were inactive at Cincinnati last week. Cincinnati 
Street Railway sold for about 330 shares with a range of from 
137½ to 138. Detroit United dropped to 61½ and Toledo Railways 
& Light declined to 20¼ on small sa les. Cincinnati, Newport & 
Covington preferred sold at 85½ to 86 on three small sales and 
the common sold at 30, a decided decline from recent prices. 
Cincinnati, Dayton & Toledo 5s sold at 78, also a decline. Five 
hundred shares of Miami & Erie Canal sold at 50 cents a share, 
which shows that holders are willing to take anything they can 
get to r elieve themselves of the responsibility. 

At Cleveland, Cleveland E lectric advanced to 72¾ on sales of 
175 shares. Nothern Ohio Traction & Light came into the trad
ing at irregular prices from 13½ to 14, all small lots. A small 
lot of Elgin, Aurora & Southern sold at 28, two points off from 
last sales. Northern Texas sold ex-dividend at 35½, a fraction 
above the last prev ious sale. Aurora, Elgin & Chicago 5s sold 
at 77½ , a decline of two points from last sale. Demand for 
Northern Ohio Traction & Light 5s was active. and the price 
advanced from 70 to 72¾ on sales of $15,000 worth. The 4s sold 
at 57½ for $5,000 worth. It is stated that negotiations are pend
ing with Eastern bond buyers for taking up the $3,000,000 first 
mortgage issue of the Aurora, Elgin & Chicago Railway, and the 
$2,000,000 of Northern Texas Traction Company's 5s which are 
held under pool agreements until J u ly I. 

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

leading traction stock, and the active bonds, as compared with 
two weeks ago: 

Closing Bid 
April 26 May 10 

American Railways .. . . . .. .. . . . .. .. . . .. . .. . . . .. . .. . .. . . .. . . . . .. . .. 44 44½ 
Aurora, Elgin & Chicago ........................................ al4.. al4 
Boston Elevated .................................................. 142 140 
Brooklyn Rapid Transit .. .. .. .. . .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. . 46½ 45¾ 
Chicago City ...................................................... 155 158 
Chicago Union Traction (common) . .. . . . . . . .. . .. .. . . .. . . . .. . . .. . 5½ 5½ 
Chicago Union Traction (preferred) .......... , ....... , . . . . . . . . . . 30¼ 30½ 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72½ 72½ 
Consolidated Traction of New Jersey ........................... .. 64 64¾ 
Consolidated Traction of New Jersey 5s ...... .. ................. 106½ 106% 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61¾ 61½ 
I nterborough Rapid Transit ...................................... 1073/s 110 
Lake Shore Electric (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a30 
Lake Street Elevated .. .. .. .. .. .. .. . .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. 3% 3¼ 
Manhattan Railway ............................................... 1421/a 143 
Massach usett s E lectric Cos. (common) . . . . . . . . . . . . . . . . . . . . . . . . . . 20 18½ 
Massachusetts Electric Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 73 72 
Metropol itan Elevated, Chicago (common) . . . . . . . . . . . . . . . . . . . . . . 15 15 
Metropolitan E levated, Chicago (preferred) . . . . . . . . . . . . . . . . . . . . . 46 46 
Metropolitan Street ............................................... 113 108¾ 
Metropoli tan Securities . .. .. .. . .. .. . .. . .. . . .. . .. .. . . .. . . .. . .. .. . . 79½ 75 
New Orleans Railways (common) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 8 8¼ 
New Orleans Railways (preferred) ............................... 28, 25 
New Or leans Railways 4½s........ . .. . .. . .. . . .. . .. . .. . . .. . . .. .. .. 75 76 
North American .................................................. 82½ 84 
Northern Ohio Traction & Light .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. . 13 13 
Philadelphia Company (common) . .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. . 39 38% 
Philadelphia Rapid Transit .. .. .. .. .. . . .. .. .. .. .. . .. .. .. .. .. .. .. . 13½ 13¼ 
Philadelphia Traction .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 96 95% 
St. Loui s (common) .. . . .. . .. . .. . .. . . . . . . .. .. . . .. .. . .. . .. . . .. . .. . . 11¾ 13 
South Side E levated (Chicago) • .. • • • .. • • • • • • .. • . .. • .. .. .. .. .. .. .. 91 91 

Closing Bid 
April 26 May 10 

Third Avenue ........... ......................................... . 120 116 
Twin City, Minneapolis (common) .. .. .. .. • . . .. • • .. • .. .. .. .. .. ... 92¾ 94½ 
Union Traction (Philadelphia) .. .. ... .. .. .. .. .. .. .... .. .. .. .. .. .. 49% 50 
United Railways, St. Louis (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . 53 57½ 
West End (common) . . .. . . .. .. . .. . . .. .. .. . . .. . .. . .. .. . .. • . . .. . . .. 92 91 
West End (preferred) ............................................. 112 111¾ 

a Asked. 

Iron and Steel 

The break-up of the Lake Ore .ron pool has been the absorbing 
topic of int erest in the iron trade1 Although the Jissolution haJ 
been long expected, it came as a good deal of a shock. A long 
period of unsettlement is now apprehended during which con 
sumers in all departments will buy as little as they can consistent 
with their immediate wants. Prices have not as yet reflected the 
change, but owing to the recent great expansion in output it is 
thought that the sudden let-down in the consumptive demands 
will necessarily cause some weakening. Quotations are as fol
lows: Bessemer pig iron $13.85, Besemer steel $23, steel rails $28. 

netals. 
Quotations for the leading metals are as follows: Copper 13¾ 

cents, tin 27¾ cents, lead 4½ cent,;, and spelter 5¼ cents. 

----•-4•~ .,____ 
CON SO LIDA TIO Ni OF RO:, ~HESTER COMPANIES 

A plan has been outlined for the consolidation of the Rochester 
Gas & Electric Company and the Rochester Light & Power 
Company, of Rochester, N. Y., and the acquisition by the con
solidated company of a controlling interest in the stock of the 
Rochester Railway Company. 

The capital and funded debt accouP-ts of these companies are as 
follows: 

ROCHESTER GAS & ELECTRIC COMPANY 

Bonds and water power and real estate mortgages .. 
Preferred stock, 6 per cent cumulative ............. . 
Common stock ................................... . 

Total ....................................... . 
ROCHESTER LIGHT & POvVER COMPANY 

Bonds ............................................ . 
Stock ............................................ . 

Total ....................................... . 
ROCHESTER RAILWAY COMPANY 

Funded debt ......... .' ........................... . 
Preferred stock, 5 per cent cumu!ative ............ . 
Common stock ................................... . 

Total ....................................... . 

$6,230,000 
2,360,000 
2,150,000 

$10,740,000 

$125,000 
500,000 

$625,000 

$4,593,000 
2,500,000 
2,500,000 

$9,593,000 

The name of the consolidated company is to be Rochester Rail
way & Light Company. Its capital stock will be $3,000,000 of 
preferred stock and $6,500,000 of common stock. An issue of 
first consolidated mortgage 5 per cent bonds to an amount not 
exceeding $16,000,000 will be authorized. These bonds will be used to 
retire the present funded debt of the Rochester Gas & Electric 
Company, to take up the preferred stock of that company at 120 
and its common stock at I IO. Provision has been made for the 
sale of $500,000 of these bonds at par and accrued interest, and 
the balance will be reserved for future requirements of the con
solidated company. 

The bonds of the Rochester Railway & Light Company will 
be appropriated as follows: 

To take up the Gas & E lectric preferred stock at 120. 
To take up the Gas & Electric common stock at IIO. 

To be sold for cash ............................... . 
Trusteed against funded debt of Gas & Electric Co .. 
Trusteed for future requirements ................. . 

Total authorized to issue ..................... . 

$2,832,000 
2,365,000 

500,000 
6,230,000 
4,073,000 

$16,000,000 

The bonds arc t? be secured by a first consolidated mortgage 
upon all the franchises, real estate, plants, etc., of the consolidated 
company, and by a deposit as additional security , with the trustee, 
in pledge, of a majority of all present and future issues of Roch
ester Railway stock. The bonds will mature in fift y year s, but 
will be r edeemable on any interest day and on ninety days' notice 
at IIO. 
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Stockholders of the Gas & Electric Company who so desire 
may receive the preferred stock of the consolidated company 
in stead of bo nds on the basis of 120 per cent for both preferred and 
common stock of the R ochester Gas & E lectric Company. The 
amo unt of th e preferred stock of the con solidat ed company will 
be increased to such a n ex tent as :- h all be necessa ry to provide 
pre ierred stock_ fo r th e Gas & Electric sto ckholders who shall 
elect to take it instead of bonds, and th e amount of b onds set 
;:isi de fo r th em shall be added t o the am o unt tru steed for futur e 
requirem ents. 

Three million do ll a rs of th e preferred stock o f th e consulidat ecl 
co mpany is to b e set aside to be u :.ecl together with part of its 
co mmon stock in the purchase of the co mmon st ock of th e 
n ochester Railway Co mpany. The c9mm o n stock of th e conso li 
clated co mpany r ece ived by th e h olders of railway comm o n stock 
will be is~ ued 50 p er ce nt paid a nd li abl e to assessment s of 50 per 
cl'.n t. The bondholders and stockholders of the Rochester Light & 
Fower Company a re to receive common stock of the consolidated 
co mpan y for th eir bonds and st ock s. 

No bond s will be u sed to acquire th e bonds o r stock of the 
Roches ter Light & Power Company o r th e m ajority of the present 
issued st ock of t he Railway Company. By reaso n of the owner
ship of a majority of th e s t ock, th e consolidated company will 
control th e R ochester Railway Company a nd th e m o rtgage will 
co ntai n a g uarantee on th e part of th e Roch ester Railway & 
Light Company that th e Roche st er Railway Company shall not 
incur any indebtedness of any kind except for current expenses 
and such as may b e temporarily incidental to th e ordi nary course 
of its business, but this shall not prevent th e refundin g of exist
in g li en s or the sale by the Railway Company of its bonds already 
authorized but not issued, provided that its present bonded d ebt 
is not th ereby increased to a greater exten t than $125,000. 

The three companies to be consolidated control the entire gas, 
electric light, power and rai lway faci lities of the city. 

U nder the provisions of the plan about $ 1,250,000 in cash will 
be imm ediately ava ilable fo r the co mpany' s purposes; and from 
furth e r assessments on the common stock and from surplu s earn
in gs it is estimated that another $1,000,000 wi ll b e fo rthcoming 
for b ett erm ents, exten sion s and improvem ent s during the years 
1904, 1905 and 1900, m aki n g a total of about $2,250,000 provided 
for use in that perio d, of which but $500,000 wi ll co m e from th e 
sa le of bonds. In additio n t o thi s estim a ted amount of $2,250,000 

there will b e in th e hands of the tru stee $4,073.000 of bonds 
l'L' Served for future requirement s, and the common stock will 
lw liabl e t o further assessment of $1,300,000. 

The plan fo r th e com bina tion of th ese companies ha s been 
fo rmulated by Frederick Cook, A lbert H . Harris and Granger A. 
H olli ster , as representati\'es of the R ochester Gas & E lectri c 
Co mpany, an d E.W. Clark, J r., C. M. Clark and A. G. H odenpyl, 
as representatives of the R ochest er Railway Company. Th ese 
gentlemen , as a joint co mmittee, will have charge of carryin g out 
the detai ls of the plan. 

•• 
JOHN SCOTT MEDAL FOR MR. BRILL 

T h e J<>hn Sco tt Legacy P r emium a nd :Medal issued by th e 
Fra nklin In stitute, of Philadelphia. fo r m erito riou s im·ention s 
lt::1 s j u st bee n award ed to John A. Brill, of P hil adelphia, fo r hi s 
inwnti o n of th e Brill co nv ertibl e and semi-co n ve rtibl e car. Thi s 
a ward is based upo n ;,fr. Brill' s patents Nos. 623,724 and 691,351, 
also upon an i1n- esti gation of th e practical m er its of th e t wo types 
of ca r which wa s undertaken with out th e kn owl edge of any of 
the officer s of th e Brill Co mpany. In it s r epo rt, which is quite 
;, lengthy o ne, referrin g· tn th e m ethod of co nstruct io n and th e 
dcsir:1hility o f these car s, the committee of the Franklin Institute 
-..ay s : 

"The semi-cn m ·e rtible is un questionably the safest and mo st 
comfortabl e car that we ha\·e yet seen , and as constructed by th e 
J. G. Brill Company is the n eares t approach to th e ideal car that 
has com e t o o ur notice. The few advantage s of wide openn ess 
and rapid fillin g and emptyin g capabilities of the open-s ide car 
are o nly g ained at the expense of th e safety of the passengers 
:111d th e di sco m fo rt o f g etting into and o ut of th em past an already 
<>ccupied L' lld seat. They have been tried thoroughly and are 
cl isappea ring because these defects and di sco mforts are greater 
than th eir advantages, whil e the center aisle cross-seats and easily 
managed windows of the semi-convertibl e type of car is rapidly 
g ai ning popul arity o n it s real merit s. 

"The in geniou s and practical devices which have been devel
oped and applied by the J. G. Brill Company in the production of 
th ei r improved cars merit the unquali fied approval and commen
dation o f the Franklin Institute, and in testimony of thi s appre
ciation we recomm end the award of the J ohn Scott Legacy Pre
mium and Medal to Mr. J ohn A. Brill. " 

SAN FRANCISCO. ANNUAL REPORT 

The second annua l report of the Un ited Ra ilways Investment 
Company, of San Francisco, and of the United Railroads of San 
Francisco, was made public May 2. 

UNITED RAILWAYS INVESTMENT COMPANY, OF SAN 
FRANCISCO 

GEI\ERAL llALAI\ CE SHEET AND COl\'IPARISON, DEC. 31, 1903 
ASSETS 

Investments-
L' nited Railroads o f San Francisco capital stock: 

200,000 shares preferred, $100 par value each, 199,-
991 shares common, $100 par value each, valued at. 

Organization expen ses ... .................... ... . . 
Cash on deposit ................................. . 

$24,799,784.00 
294,055.71 
226,064.96 

Total assets ...... .. .. .. .. ............... .. ....... $25,319,904.67 

LIABILITIES 
Preferred capital stock: 150,000 shares, $100 par 

value each ....................... ... .... ...... . 
Common capital s tock: 100,000 shares, $100 par 

value each .... ......... ....................... . 
Bills payable ..... ......... ...................... . 
Dividend on preferred capital stock-declared and 

payable ..... ... . .............................. . 
Profit and loss-surplu s .... . ..................... . 

$15,000,000.00 

I 0,000,000.00 
6_4,582.66 

225,000.00 
30,322.01 

Tota l liabilities ........... ........................ $25,319,904.67 

STATEMENT OF INCOME AND PROFIT AND LOSS FOR THE YEAR 
EN DED DEC. 31, 1903 

Gross Income-
Dividends of 2 4-10 per cent on 200,000 shares, par 

value $100 each, of the preferred capital stock of 
the United Railroads of San Francisco ..... ...... . 

Total expen ses ................................. . . 

Net income for the year .......................... . 
Profit and loss-surplus at beginning of the year .... . 

Profit and loss-gross surplus ..... .... ........... . 
Profi t and loss charges-dividends on pre-

fe rred capital stock-declared Jun e 9, 
1903; payable July 3, 1903; 1½ per cent 
on $15,000,000 ........................ $225,000.00 

Declared D ec. 9, 1903; payable Jan. 2, 
1904; 1½ per cent on $15,000,000...... 225,000.00 

Total 

$48o,ooo.oo 
13,109.b6 

$466,890.34 
13,431.67 

$48o,322.01 

450,000.00 

Profit and loss-Surplus, Dec. 31, 1903............. $30,322.01 

UNITED RAILROADS OF SAN FRANCISCO 

The bu siness of the road fo r the year ending Dec. 31, 1903, re
~ulted as fo llows: 

Earning s-
f'as~e nger r ece ipts .................. . 
Other sources ...................... . 

$6,189,898.01 
53,320.96 

Tota l gross ea rnings ............................. . 
Expen ses-

Operation ( including $96,545.66 charged 
in monthly instalment s for r enewals). $3,350,862.25 

Renewals (balance) .. . .... ........ . . 
Depr eciation . ....... .. .... ......... . 
Taxes ................ .............. . 

Tota l 

37,500.00 
I 13,272.81 
409,200.00 

Ne~ ea rnings ...... .............................. . 
Other income ............. ....................... . 

Tota l Income 
Deductions from income ........................ . . 

Fixed charges-
Interest on bonded debt ............. . $1,524,050.IO 

$6,243,218.97 

$3,9rn,835.06 

$2,332,383.91 
24,754.00 

$2,357,137.91 
12,388.09 

$2,344,749.82 

Sinking funds ...................... . 123,999.67 $1,648,049.77 

Balance ..................................... • • .. • 
Two dividends paid ............................. . 

Surplus for the year 

$696,700.05 
48o,ooo.oo 

$216,700.05 
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Charged for renewals and depreciation for the year 
1902, no charge having been made during that year. 157,500.00 

Leaving a balanee earried to surplus account of.... $59,200.05 
The gross ea rnings are in excess of those of the year previou s, a 

portion of whieh, however, is due to the strike of 1902, lessening the 
reeeipts of that year. The operating expenses and taxes for the 
year amount to 6o.22 per cent of the gross ea rnings-an increase 
over the year previous, due to renewals of track, overhead line and 
equipment, inereased wages of earmen and other employees, and ex
tra expenses attending arbitrat ion and other labor troubles. Dur
mg the present calendar year additional provision must be made of 
over $II ,ooo per month for the first annual sinking funding re
quirement of the 4 per cent sinking fund gold bonds of this corpo
ration. 

While the amount expended for construct ion work has been in 
excess of the cash fund of $1,6oo,ooo provided fo r that purpose by 
about $1 ,000,000 (provided from surplus, depreciation, and other 
funds) further amounts wi ll still be requi red in the near future to 
meet the expense of addi tional car equipment ordered, reeonstruc
tion of the Cliff House steam line, additional power station equip
ment ; as also for the erection of shops upon the site purchased for 
that purpose during the past year. T he Sutter and Polk Street 
cable lines are inadequate to meet the present requirements of tlie 
traveling publie and provision must also be made for their re
construction within the not distant future. In view of these require
ments your directors consider it advisable to make provision for 
them as rapidly as the opportunities present and thereby establish 
the permaneney of the company's dividends. 

UNITED RAILROADS OF SAN FRANCISCO GENERAL 
BALANCE SHEET 

ASSETS 

Railroads, properties and franchise s ............. $71,479,664.90 
Additions and betterments to property . . . . . . . . . . . 2,556,741,94 
Market St. Railway Company bonds in treasury. . 1,500,000.00 
Mortgage sinking funds invested . . . . . . . . . . . . . . . . 878,665.87 

Four per cent sinking fund gold bonds reserved-
For underlying liens assumed ....... $9,866,000.00 
For future betterments, acquisitions, etc. 5,409,000.00 

Total bonds rese rved ............................ . 
Fund for acquirement of outstanding stocks of-

.Market Street Railway Company... . . . $25,400.66 
Sutter Street Railway Company . . . . . . 15,120.00 
Sutro Railroad Company . . . . . . . . . . . . . 2,020.00 

Total fund for acquirement of stocks ............. . 
Constituent companies-pro rata stock purcha <;e 

consideration ..... . .............. .... .......... . 
Betterment fund from property <;a]e<; .............. . 
So. S. F. R. R. & P. Co. Stock .................... . 
I\] aterial and supplies ............................ . 

Current a<;sets-
Cash with trea!;urer . . . . . . . . . . . . . . . . . $331.698.80 
Bills r eceivable ..................... . 
Accounts rece ivable ................. . 
Cash on deposit to pay interest ...... . 
Cash on deposit to pay interest coupom 

in New York ..................... . 
Change and bail funds .............. . 
Unadjusted accoun ts ................ . 
So. S. F. R. R. & P. Company ....... . 

5,250.00 
39,603.39 

145,327.00 

20.380.00 
2.250.00 
1.230.00 

43.335.35 

Total current assets .... ..... .................... . 
Payments in advance-

Insurance .. ......... ............... . 
Taxes .............................. . 
Interest ............................. . 

$8,466.35 
47,739.39 

365.40 

Total payments in advance ....................... . 

15,275,000.00 

42,540.66 

23,145,539.34 
40,020.31 

1,350.00 
352,SSo.99 

56,571.14 

Total .... .... .................................... $ r 15.918.049.69 
LIADILITILS 

Capital stock-
Common ..... ................ ...... $20,000,000.00 
P referred . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,000,000.00 

Total capital stock ................................ $40,000,000.00 

Bonder! debt-
Four per cent sinking fund gold bonds .............. $35.275,000.00 
Total underlying bonds assumed........ ........... 14,591,000.00 

Total bonded debt ................................ $49,866.000.00 

Reserve for mortgage sinking funds ............... . 
Reserve for in suranee ........................ .. .. . 
Reserve for renewals ............................ . 
Reserve for depreciations ........................ . 
Constituent companies-obligatiom ............... . 

Current liabi lities-
Account s payable ................... . 
Pay rolls ...... .. ................... . 
Unelai med wages ................... . 
Employees' deposits ................. . 
Employees' hospital fund ............ . 
Tiekets so ld-unredeemed ........... . 
Bond interest due and unpaid ......... . 
Bond interest due J an. I, 1904 ........ . 

$372,462.84 
143,928.07 

I ,382.64 
24,042.50 

2,526.14 
2,392.51 

20,670.00 
rn8,ooo.oo 

Total eurrent liabilities .......................... . 
Accrued, not due-

Bond interest . . . . . . . . . . . . . . . . . . . . . . . . 351,016.66 
Sinking fund s . . . . . . . . . . . . . . . . . . . . . . . 6o,ooo.oo 
Miscellaneous interest . . . . . . . . . . . . . . . . 3,999.30 
Total aceruals, not due .......................... . 
Profit and loss .................................. . 

$932,838.28 
200,000.00 
133,022.35 
19,339.93 

23, 188,o8o.oo 

675,404.70 

415,015.96 
488,348.47 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... $115,918,049.69 

THE OPENING OF ASSOCIATION ROOMS IN HARTFORD 

On May 3 the new rooms of the Hartford Street Railway Em
ployees' Voluntary Mutual Aid Association were opened in the new 
\Vethersfield Avenue car house of the company. This organizat ion 
is a mutual aid association existing among the employees of the 
Hartford Street Railway Company, with weekly dues of 50 cents 
per member. and with the usual sick and death benefits . The asso
ciation is entirely self-supporting, and has been most successful. 
The new association rooms at the Wethersfield Avenue car house 
were provided by the eompany, and are probably as well equipped 
and as convenient as any meeting rooms of the kind that can be 
found. The furniture, which includes a new billiard table, was also 
the gift of the company, and was presented to the members of the 
association on the occasion of the opening, May 3. 

Exercise<; of a special dedicatory nature were held on the evening 
of May 3, at which the keys of the rooms were presented to the 
officials of the association by B. R. Howe, secretary and treasurer of 
the company, and at which there were other special features in com
memoration of the e,·ent. In recognition of the liberality of the 
company to the as<;ociation on this and past occasions the members 
of the association presented E. S. Goodrich. president of the com
pany, with a masonic jewel, emblematic of his thirty-second de
gree of masonry. 

AN ELECTRIC RAILWAY PROJECTED BETWEEN INDIAN
APOLIS AND CHICAGO 

The Chicago & North ern Indiana Railroad Company, which 
propo '>e~ to build an electric railway from Inclianapo]i<; to Chicago, 
passing through Lake, Porter, Jasper, Pulaski, White Cass How
ard, Clinton. Tipton. Hamilton and l\farion counties. has been 
incorporated, with a capital stock of $25.000. The directors nf 
the company are: Lester Snul e. A. L. \\Theel er and Charle s N. 
T hompson, all of Indianapolis; H enderson E. Davenport. Sheri
dan; J ames G. Kemp. Kempton ; Martin \V. Eikenbury, Rus<;ia
vi ll e, and Luther McDowell, of Young America. Of the capi
ta l stock :Mr. Soule holds $r5.ooo. He is president of the Glooe 
Con<;truction Company. of Des Moines, Ia., which has the con 
tract for building the Indianapolis, Logansport & Chicago rail 
road, whieh receiYed a franchi<;e th ,~ last admini<;tration to enter 
Indianapolis. 

The new road will operate in competit ion with the steam 
roads running between Indianapoli s and Chi cago, carrying both 
freight and passengers. The line will be equipped with cars cf 
th e latest eonstruction and sleeping cars wi ll be nm between 
Indianapolis and Chicago. 

Work on the new road will begin without delay. It i<; an
nounced that a corps of civi l engineers will start at once to <; ur
Yey th e route. It is the intention to have th e surveys made be
tween Indianapoli s and Logansport so that the work of con struc
tion may be begun June J. Thi<; division of the road will l, c 
fini<;hed first , and will run through Sherida n. Russiaville , Kemp 
ton and New America. all withont adequate transit facilitie <;. 

Th e new lin e wi ll enter Indianapolis on the basis of othe r 
interurban rai lroads. By the consent of the board of works and 
by an agreement with the Indianapolis Traction & Terminal Com• 
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pany, the terminal station. at Market and _Illinois Streets, will 
be used for the passengers, while the freight cars will be trans
ferred to the other rai lroads at the Belt and taken to the freight 
depots. 

Mr. Soule says that it will take between $1,500,000 and $2,000,-
000 to construct the road between Indianapolis and Logansport. 
The officers of th e company are: Lester Soule, pres ident and gen
eral manager; Henderson E. Davenport, vice-president; A. L. 
\Vh eeler , secretary and treasurer. 

•• 
CONVENTION OF SOUTHERN STREET RAILWAY AND 

ELECTRIC ASSOCIATIONS 

The Southwestern Gas, Electric & Street Railway Associat ion 
and· th e Southwestern E lectrical Association held a joint an nual 
co nv ention at Dallas April 25, 26 and 27, at which it was decided 
to unite the two organizations under the name of Southwestern 
E lectrical & Gas A ssociation. Those el igible for active member
ship in the new as sociation are companies, firms or individuals 
engaged in th e m anufacture of gas, gen eration of electricity, 
op eration of electric railways, t elephone exchanges and telegraph 
lines. The officers elect of the new association arc as follows: 
President, J. F. Strickland, of Waxahachie ; secretary, F. E. Sco
,·ill. of Austin , and treasurer , A. E. Judge, of T yler, T ex. 

M os t of th e fir st day 's session wa s occupied with di scussion s 
as to th e ben efit s and evils of t elephone competition. This di s
cuss ion g rew out of a paper read by Mr. J . E. Farn sworth , gen
eral m anage r of the Southwestern T elegraph & T elephone Com
pany. At th e conclusion of the aft ernoon session the members 
were tendered a trolley excursion around the city. I n the eve
nin g va rious ente rtainm ents were provided fo r the visitors. 

Among the papers announ ced on th e programm e were " Muni 
cipal Franchises," by John 'vV. Shart ell , pres ident of the Metro
politan Rai lway Company, of Oklahoma City, and ' 'Advantages 
of Co mbin ation of Gas and Ele ctric Plants," by R. R. Stitcher , 
of the Cleburne Gas & Electric Company, of Cleburn e, Texas. 
l\ l r. H . F. MacGregor, vice-pres ident of the H ouston Electric 
Company, read a paper entitled "Accidents and the Damage Suit 
Industry." Mr. MacGregor referred to the g rowing evil of dam
age claims based on th e sli ght est pretext and fr equently on fraud , 
and gave some advice as to th e m anagem ent of this department of 
companies. H e stated that the increase in th e amou nt of damage s 
1·ecovered from public service companies had recently beeome so 
large as to attract the attention of the Railroad Commission of the 
State of T exas to th e injusti ce. E Yery m ember of the associa
t ion, he said, should enlist in th e campaig n of exposure of fraudu
lent claims. Corporations have suffe red from the administration 
c•f justice in T exas, not so much from the intent of juries 1not 
to reach th e justi ce of th e case, but fro m perjured testimony that 
crc;i tes confli ct and confusion in juri es and th e fa ilure of the 
1 ri al court to assume th e responsibility of settin g aside a verdic t 
t l1 a t it co nscient iously knows to be unjust. H e urged upon th e 
me mhns of the association to g ive publi ci ty to existing condi
tio ns in order to bring about a reform. 

----~----THE ST. LOUIS TRANSIT COMPANY'S FAIR EARNINGS 

,\ cc.,r<ling to the statement issued by the St. Louis Transit 
Company M ay 6. the g ross earnings for th e m onth of A pri i. 1904. 
were the larg est in th e hi story of the company. The best previous 
record was in October , 1903, but it is stated that the gross earn
ings of last month exceeded th e earnings of last October by about 
$65,000. In April, 1903, the gross earnings of the company were 
$6o7,03 1, which was the high record up to May, 1904, but the 
earnings of last month were more than 17 per cent greater, being 
$710,338. O ut of a tot al of 20,225,000 passengers carried last 
month. it is est imat ed that 14,206.76o were revenue passengers. 
In April, 1903, the tota l number of passengers carried was about 
r7,460,ooo. Based upon th e gross earnings of last month, it is 
estimated that the dai ly receipts during April gained nearly 
2500. 

The ~tatement of May 6 included the gross earnings for the 
fo ur months up to April 30, 1904, which approximate $2,484,176. 
Contrasted with the same fo ur m oeths in 190,1, this statement 
shows a ga in of $303,88.:!, or an ave rage monthly betterment of 
$75,970. The net earnings of the company will be given out only 
in the yearly statement of operations. it being stated that it is 
practically impossible to determine the operating costs from 
month to month. 

T he company has fixed charges amounting in round numbers 
to $3,000,000, and it is bel ieved that the surplus over the cost 
of operation will be more than sufficient to pay these charges, 

especially under the measures for retrenchment instituted by 
Vice-President and General Manager McLulloch. 

L etters were sent to the managers of the street car companies 
by the World's Fair Manager, C. L. Hilleary, congratulating the 
company on the excellent results obtained. In his letter sent to 
Mr. McCulloch Mr. Hillea ry says: "I feel it a pleasure as well 
as my duty to write to you and say how much pleased the World's 
Fair is with the excellent transportation facilities furnished by your 
company April 30. You and all your men are certainly to be con
gratulated. The transportation has been just as good since 
the opening, and we highly appreciate the work of the three com
panies. Chicago, with her elevated railway, her train and street 
car service, was far behind the work of the St. Louis eompanics. 
The crowd April 30 was the largest on the opening day of any 
exposition and the best handled. " 

----♦----
TRAFFIC FIGURES OF NEW YORK COMPANIES FOR YEAR 

ENDING MARCH 28t 1904 

At the m eetin g of the N ew York State Rail road Commission 
in New York City last week a statement of th e traffic business of 
the surfaee and elevated railroads of the city, brought down to 
Feb. 29 of this year, was made public. The report fo r the year 
ending on that day shows that 670,090,000 passengers were car
ried in the Borough of Manhattan aione, not including tran sfers, 
which were 166,000,000. Some of the figures in detail are: 

In Manhattan on the Interborough Rapid Transit (the elevated 
system) the tot al number carri ed in 1903-4 was 273,133,242 exclu
sive of transfers. This is an in crease of 37,318,852 over 1902-3, 
which was 235,814,390. The total car mileage was 60,730,337, an 
increase of 12,870,859 over th e previous year. 

The New York City Railway Company, form erly the Interur- _ 
ban, carried a total of 397,644,829, an increase of 144,311. There 
v:as an increase of 5,129,287 in the fir st three-quart ers of 1903-4, 
but the last quarter there was a large decrease of 4,984,976, mak
ing a small net increase. This did not include transfers. On 
transfer there were 166,310,453 passen gers carried, an increa se of 
II ,435,049. The car mileage showed a total of 62,412,527, a net 
increase of 954,666. The increase for the first three quarters wa s 
I ,661,666, but the large decrease of 706,900 for the last quarter 
reduced this considerably. 

The Union Railway Company carried in the year 21,273,870 
yassengers, an increase of 1,998,543 over the year 1902-3, which 
was 19,275,327. With transfers the total number carried was 
21 ,698,501. In the Bronx, all railroads, the total number car
ried for the year was 22,147,077, an increase of 1,988,636. 

In a recapitulation for the Borough of Manhattan the enormous 
total of 670,778,071 passengers carried in the twelve months is 
shown, which is an increase of 37,463,163 over the previous twelve 
months. On transfers all lines carried 166,3ro,453 passengers, 
an increase of n,435,049. There were no transfers listed from the 
Interborough. The total car mileage was 123,142,864, an increase 
of 13,825,625. 

In the Borough of Brooklyn the Brooklyn H eights Railroad 
Company, which is operating the Brooklyn Rapid Transit system, 
carried 285,725,986 passengers, an increase of 23,280,423 over the 
previous year, which was 262,445,563. On transfers the road car
ri ed 55,146,001 passengers , a total net increase of 3,772,959. There 
was an increase in the number of transfers of 5,407,647 for the 
first three quarters , but the last quarter had a decrease of 1,634,688, 
reducing the net. The car mileage of thi s railroad was 54,394,315 , 
an increase of 3,025,769. 

The Coney Island & Brooklyn Railroad Company carried 33,-
129,812 pass engers; an increase, net, of 967,765. There was an 
appreeiable decrease in the sc:cond quarter on thi s road of 605,021 , 
1 educing the increase total of 1,572,786 quite considerably. This 
,oad carried 6,016,455 passengers on transfer, an increase, net , 
of 88,063. The total car mil eage was 6,212,762, a net increase of 
43,854. 

The total number of passengers carried in Brooklyn on all 
lines was 320,107,163; an increase of 24,363,201 over the previous 
twelve months, which was 295,743,962. The passengers carried on 
transfers number 61,281,419; an increase of 3,86a,782. The tota l ear 
mileage was 60,733,233, a total net increase of 3,069,386. 

In Queens ·and Richmond Boroughs the totals were. of course, 
much smaller. The total numb er of passengers carried in Queens 
without transfers was 16,058,207; an increase of 762,354. On trans
fers 2,080,913 passengers were carried, an increase of 52,777. The 
total car mileage was 3,875,573; an increase of 155,454. 

In Richmond. on all roads , 7,744,255 passengers were carried 
without transfers. This is an increase of 4g8,6ro over the pre
vious year's total of 7,245 ,645. On transfers the various roads 
carried 746,468 passengers, an increase of 72,721. The car mileage 
was 2,259,520; an increase of 138,580. 
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T he greater city, o n all rai lroads, surface and elevated, carr ied 
1,036,834,773 passe ngers. Thi s is an in crease of 65,075,964 pas
-~cugers. The total in all boroughs for the previous year was 
971 ,758,809. On transfer s the total carried was 252,853,1 30, an 
inc rease of 18,01 5,410 net. T here was a decrease in Richmond of 
72,721. Last yea r the t otal numb er carri ed on transfer wa~ 234,-
837,720. T he t ota l car mi leage in the g reater city was 197,826,719, 
an increase of 18,220,741. 

•• 
UNIFORM SYSTEM RECOMMENDED FOR INDIANAPOLIS 

City E ngin eer J eup, of Indianapolis, has recommended to the 
f: "ard of P ublic Works the adoption of a general plan for the ex
It nsion o f the st reet railway lines in the city, and to thi s end 
ad vises that a confe rence be held some time in the near future by 
the Board of \ Vorks and the Indianapolis Traction & Terminal 
company. A s has been demonstrated by the number of requests 
fo r street car ex tensions along certain streets, ser ious complications 
a re met by the board in fi x ing the ro utes, since there is no gen
eral system of car lin es to be fo llowed. At the present time there 
are ten r equests before the board fo r ,ex tensions. Some of the 
rc utes asked confl ict with the general system , and should many 
~t·. ch extensions be constructed the system wo uld become compli
ca ted an d inconsistent. 

----♦-----
THE TERMS OF THE SAN FRANCISCO SETTLEMENT 

Last week the bald statemen t was made in the SrnEET R AILW AY 
J ouRNAL that an ag reement had been r eached between the United 
Rail road of San Francisco and its employees, an d that the thr eat
e11ed strike had thus been averted. S ince then details have come 
to han d of the various overtur es made by both sides, of the anx iety 
o f the city dming the hours of suspense, and of the good offi ces of 
Mayor Schmitz, which were in the main respon sible for the settl e
men t. A few hours before th e expiration of the old ag reement, an d 
when it was gen erally thought that a strike soon would be on , the 
Mayor went befo re the men in meeting, and in the face of opposi t ion 
fro m P resident M ahon, of the Amalgamated A ssociation, and l\ I r. 
Corn elius, of the local association, secured the declaration of a 
tn:ce for th ree days. T his proved sufficient to effect a compromi se. 
It was on May 3 that the union voted to accep t the very agreement 
which on April 25 it had rejected. T he terms finally accepted were 
practically the same as those noted in the STREET R.\lLW A Y J OURNAL 
of A pril 23. T he one point of difference was the question of the em
ployment of union labo r and t he final stand of company in thi s 
matter as accepted by the men is best given in the letter of the com
pany to the lVIayor, which follows : 

May 3, 1904. 

T o the Mayor of S an Fra ncisco. 
S ir: \Ve wer e noti fie d by t he Carmen 's u nion early on the m ornin g of 

May 1 that action had been deferred by them, a t your request, for thre e <lays. 
\Ve were request ed, ther eafter , by your H onor , to meet you in the matter. 

\Ve feel it inc umbent u pon us, under these circumstances, n ot only to com 
ply with your request, bu t to ext end our proposal to the m en till 3 a . m. on 
nex t \ Ved nesday m orning, in the mea ntime the status quo to be ma intained; 
and, furth er , t o emphasize our attitude t oward our employees, we gladly 
accept you r s uggest ion that the following words be embodied in our proposal. 
const ituting the fo r t ieth a nd final cl ause the reof. 

"Sec tion 40. T h e company full y r ecogni zes the union as provided in th is 
contract, a nd will not, directly or in directly, interfere w ith or prc,·ent t he 
joinin g of the u nion by any man em ployed by the compan y after th e date of 
', his agreement, and it will be entirely sa tisfactory t o the company if he sh ould 
join. T he company wi ll 11eithe r <l ischarge nor discr iminate against an y em 
ployee because of 111s connecti on with the un ion nor fo r any participation in 
any of the di scu ssion s or di fferen ces ari sing out of the presen t or any past 
con t rove rsy tc t ween t he company and t he u nion to t he date of adjustment . 

' ' \Vhcn a ny member of the u nion sh all have been discharge d (except for 
fa ilure to r egister far es) the president of the union shall be not ified, a nd i f 
in t he opinion of the unio n the dischar ge is unj ust , the matter shall be taken 
up wit h hi m a nd t he member in q uestio n by the office rs of the company having 
in charg<:, the employment and discharge of men." 

l t is understood that one of the ter ms of t h is extension a nd ;1d dition is that 
I he con tract be fo r one, two or three years, a s the u nion m ay elect, with in the 
time above li mit ed. 

T I-I E U NITED RA I L ROADS O F SAN FRA NC I SCO , 
By Its J<:xecutivc Committee . 

Attes t: GEO R GE B. WI L LCUTT, Secretary. 

T he ag reement , by the way, is to stand for one year, or ti ll l\T ay 
J , ! <)05, and has been signed on behalf of the company an J the men. 

----♦• ----
T he l ' ubli c Ser vice Corpora tion of New J er sey has place<l on 

sale at its troll ey te rminals, gas offices, etc., commuta tion tickets good 
o\'er any di vi sion. T ransfe r s will be issued for ticket·s fo r any 5-
1·c nl rl i~tance. Tickets wi ll Le sold in stri ps at the rate of lwenty
<m<· for a dolbr, and books of ro6 .fo r $5. 

STREET RAILWAY PATENTS 

[T his depa rtm ent is co nducted by Rosenbaum & S tockb ridge, 
pa tent atto rn eys, 140 Nassau Stree t, New York.] 

U N ITED STAT ES PAT ENTS I SSU ED AP RIL 25, 1904 

758, 131. Em ergency Brake for Stree t R ailway Cars; P atri ck 
F loo d, A lbany, N. Y. A pp. fil ed Au g. 27, 1903. D et ail s of 
mechanism wher eby the brake-shoe m ay be thrown to a po sition 
between the t r ack and th e periphery of on e o f t he wheels. 

758, 140. Magn eti c Brake; John D. !hider, Yonkers, N. Y. 
A pp. fi led Sept. 2, 1903. A n electro -magneti c brake havin g means 
opera ted by th e magnetic fl ux fo r eff ec tin g a slow acti on o f the 
b rake. 

758,141. T rack-Sandin g D evice; W ashing ton H . Kilb ourn, 
Greenfield , Mass. App. filed Aug. 13, 1903. D etail s o f con struc
tion. 

758, 153 Ice Cutt er for Third R ail E lectric R ailways; Samuel 
B. Stewart , J r., Schen ec tady, N. Y . A pp. fil ed Sept. 20, 1901 
T wo pr essur e ro llers travelin g on the third rail. havin g corruga
tio ns on th ei r periph er ies at an an gle to sa id periphery and 
sc rapers adj acent to th e roll ers. 

758,320. Train Co nt rol Sys tem ; Haro ld E . Whit e, Schenec
tady, N. Y. A pp. fi led Nov. 20, 1902. The m otors throughout the 
tr ain are connected in pair s in such a manner that the armature 
of each mot or of a pai r is in series with the field of the oth er 
mot o r of the pair; th e arm ature and fi eld co mbination s are then 
t reated as if they wer e series motors by conn ecting them in seri es 
and parallel in the customary mann er. 

758,355. Trolley W h eel ; J ames S. Fletch er and D onald I I. 
W ater s, Chicago. Ill. App.· fil ed Sept. 3, 1903. Detail s of th e 
m ountin g and con tact devices of the wheel. 

758,398. Sig nal Operated by Car B rake B eam s; Samuel N . 
Wi lcoxson , Colling wood, O hio. A pp. fi led J an. 13, 1904 T he 
ci r cuit to a signal lam p at th e rear of th e car is closed when th e 
hake is applied, t o no ti fy a fo ll owin g car tha t the car ahea d is 
being stopped. 

758,445. T ro ll ey H ead; Pet er D . Hean and J ohn J. E gan, 
l\I edia , Pa. App. fi led D ec. 26, 1903. Detail s of a constructi on 
[c,r m ainta ining th e wh eel in contact with the wire. 

758,488. Fare Register : Hiram Tyler , Dayton, Ohio. App. 
fi led J an. 13 , 1903. The fa re register keeps a total r ecord of the 

cash fa res separately, a to tal reco rd of tran sfe r s a nd ti ckets sep
a ra t ely, and a grand total of all th e fare s regist ered a nd indicated 
irrespective of th ei r denominations of classes. 

758,528. Current Coll ector ; J ohn E. Greenwood, Utica, N . Y. 
A pp. fil ed May 16, 1903. Consist s of a double wh eel troll ey. 

758,538. R ail Cleaner; H om er C. King, Elgi11, I ll. App. fi led 
June 30, 1903. A co rrugated wh eel adapt ed to b e lower ed aoai ns t 
the third rai l in o blique r ela t ion thereto. "" 

758,552. Switch O peratin g M ech anism ; J ohn H. M iller Chris
tiana, Tenn. App. fi led Sept. 24, 1903. D et ails of m e~hani srn 
fo r th rowing th e swi tch fro m a moving car o r train. 

758,592. Safety Troll ey ; Wi lliam M. Grun er and Wil!iam C. 
Fink, Spring dale, Pa. App. fil ed No. 5, 1903. Detail s. 

UNITES STATES PATENTS I SSUED MAY 3, 1904 

758,722. Controll er Regulator; Vandi ver J. V an H orn. Keu
ke u, Iowa. App. filed Sept. IO, 1900. Details of a m otor con
trolling device which will enforce gradual move ment of the con
t roll er handle in start ing. 

758,846. Auxiliary Fare Indicator and P rotector for Street Car 
r{cg isters ; Fe! ~x Paduveri, San Francisco, Cal. App. fi led Feb. 
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24, 1903. In a co rn bi nation open and closed car, a bell is placed 
in the open part of the car and adapted to operate in conjunction 
with the fare register b ell in the closed part of the car. 

758,977. Guard Covering for Third Rai ls of Electri c R ailways; 
John Kress, New Rochelle, N. Y. A pp. filed Dec. 30, 1903 The 
roof of a third rail covering is divided into two laterally sliding 
parts, adapted to be moved as ide by the plow as it progresses and 
afterwards to automatically close. 

758,990. Railway Truck; William E. Ludlow, Cleveland, Ohio. 
App. fi led Feb. rs, 1904. Details of construction of a light truck 
upon which a drill is mounted for operation upon th e rail. 

759,o60. Electric Railway Switch- Point and Operating Means 
Therfor; Arthur J. Backer, Syracuse, N. Y. App. fil ed July 
8, 1903. A magn et for throwing th e switch tongue is located in 
the switch itself. 

----.-♦,----

PERSONAL MENTION 

MR. WILLIAM S. ROCK, who has been superintendent o f the 
Ra ritan Traction Company, of Perth Amboy, N. J. . for the past four 
yea r s, has resigned and will handle masons' building supplies, etc. 

MR. JOSEPH M. W A LIZER has been appoi nted chief engineer 
of the P ennsylvania & Mahoning Railway Company of Youngstown, 
Ohio, succeeding Mr. J ohn N. W olff, who recently resigned. Mr. 
W alker had charge of the const ruction work on the n ew Struthers 
lin e built by the company. 

MR. JOHN GRANT, the r eti ring general superintendent of the 
St. Louis Transit Company, was agreeably surprised at his resi dence 
F r iday evening, April 29, when a delegation of gent lemen connected 
with the Transi t Company under hi s management presen ted him 
with a magnificent solid si lver tea service approp ri ately engraved. 
The presentation was made by Mr. J ohn L. Miers. di vision super
i11tendent of the Olive Street line. 

lVlR. ARTIIUR E. APPLEYA RD, of Boston, has been elected 
pres ident of the Columbus, London & Springfield Railway, the 
Day ton, Springfield & Url,ana Rai lway, and oth er properti es in 
Ohio controlled by the A ppleyard syndicate, succeeding Mr. J ohn S. 
Harshman, of Springfield, Ohio, whose affairs were recently placed 
in the hands of the bankruptcy court, due largely lo the failur e of 
t11 e Victor Rubber Tire Company, in which he was interested. 

MR. GEO RGE R. SCRUGH AM, president and manager of the 
In!crurhan Rail\\ay & Terminal Company, of Cincinnat i, Ohio, re
cen!ly contributed to the Ci ncinnati Enquirer an inte rest ing 1llus
tra!ed article on the growth of the elect ri c r ai lway in the Ohio Val
ley. ln thi s day, when so much is being said in the magazines and 
11 ewspapers aho u! sc ienti fi c and other special subjects, it is indeed a 
pleasure occas ionally to run across an article bearing on its face the 
~tamp of authori ty and authenticity. 

l\lR. RI CH A RD McCULLOCH. son of General l\Ianager Robert 
l\lcCulloch , of the Si. Loui s Transit Company, has accepted a posi
tion which wi ll practica lly make h im assistant to hi s fa ther, giving 
J a rti cular attention to the mechanical and engineering department s. 
l\Ir. l\lcCulloch is at present acti ng general manager of the Chicago 
City Railway. H e is thirty-t\\"o yea r s old , unmarried and was edu
cated in St. Louis, fini shing hi s studi es with two yea r s' work with 
a st reet railway company in Gen eva, Swit zerland. Returning to 
!hi" country, he became h is father's assistant in Chicago. 

MR. H. I. BETTIS, who was fo rmerly general manager of the 
J\tlanta Con solidated Street Rail\\"ay, and later aed itor of the P ater
son, Passaic & Ru the r ford Rai lwav, and who left street railway 
:,ervice to become associate genera.I auditor o f the Union Pacific 
Railway Company, at Omaha, Neb., was r ecently appointed auditor 
nf the San Pedro, Los Angeles & Salt Lake Railway Company. 
This corporation is one in which Senator Clark is largely interested. 
and is building a steam railroad line between Salt Lake City and 
Southern Cali fornia. 

MR. BENJAMIN S. HANCHETT, secretary and treasurer 
of the Grand R apids Ra;'way Company, of Grand Rapids, Mich. , 
has in addition to his pn·sent dutie s been elect ed to the position 
nf general manager, helc1 by the late :'.\ f r. G. St ewart J oh n son. 
!\Ir. Hanchett has been l onnected \\"ith th e Grand Rapids Com
pany and its predeces~or~ co ntinuo usly for twenty-one years . In 
1883, when fourteen year; old, h e left the Grand Rapids High 
School to take a positio11 in the office of the company. Soon 
afterward he was pr ,rn1otcd to the position of assistant book
keeper and then to honkkccper. ln 1888, under General Superin
tendent Bevier, he was made chief clerk. His next promotion 
was to the po sition of paymaster, and then h e was chosen secre
tary of th e old horse car sys t em. \Vhen the Valley City Street 
& Cable Company pmchase<l the car lines of Grand Rapids Mr. 
H anchett became secretary and assistant treasurer of the conso]i . 
dated systems. This company immedia tely b egan the conversion 
of the cab le and horse car lines to an electric syctem. Mr. Han
chett continued as secretary of the Consolidateu Railway Com-

pany until 1900, when the syst em was sold to its present owner, 
t he Grand Rapids Railway Company, and he became secretary 
and treasurer of that corporation. 

MR. C. P. WEA VER, special agent of the Philadelphia Rapid 
Transit Company and manager of Willow Grov e, died a few days 
;igo at hi s home in Philadelphia, after a brief illness. Mr. Weaver 
was born in Philadelphia Sept. 24, 1859, and was educated in the 
public schools and at Lafayette College. About twenty-six years 
ago he began his railroad career with o n e of the old horse-car com
panies. In a short time he ,was made an auditor in W est Phila
delphia and won steady promotion, until he became special agent 
and superintend ent of Willow Grove Park. 

MR. W. H. PAPE has recently become connected with the 
Ga lena Signal Oil Company, of F ranklin, Pa., as salesman and 
mechanical expert. Mr. Pape ha s had quite a long street railway 
experience, and is we ll known in that fi eld. In 1892 he was appointed 
superintendent of the light and power department of the Salem 
Consolidated Street Railway Company, of Salem, Ore., but resigned 
from that company in 1894 to become manager of the Franklin 
Street Railway Company, of Franklin, Pa., with which he was con
nected fo r six years. In 1900 he was appointed manager and con
sulting engineer of the Butler Street Railway Company, of Butler, 
Pa., and had entire charge of the construction and operation of this 
line until his resignation to become connected with the Galena 
Signal Oil Company. 

MR. \VA RREN S. HALL, who has res igned as superintendent of 
the second di strict of the electri c railway division of the Public 
Ser vice Corporation of New J er sey, to become general manager of 
the Lehigh Valley Traction Company at Allentown, Pa., was ten
dered a farewell dinner on May 5. President Thomas N. McCarter 
and other officers of the Public Service Corporation were present, 
and after some very complimentary speeches in his honor, Mr. 
Hall was presented with a large traveling bag filled with a great 
variety of silve r-mounted articles suitably engraved. Mr. Hairs 
successor in charge of d istrict No. 2 is Mr. Arthur W. Pratt, 
fo rmerly the E ssex Division road master, and la"tterly superin
tendent of the Rosevi ll e, South Orange and Maplewood division s of 
the corporation' s lines . Mr. 0. P. Coe has been named as successor 
to l\lr. Pratt. Mr. Coe was forme rly air brake instructor of the 
company. 

FOLLOWING THE PURCHASE of the Camden & Suburban 
Railway, of Camden, N. J ., by the Public Service Corporation of 

New J ersey, noted in the 
STREET R AILWAY JouRNAL a 

few weeks ago, comes the an-

\VILLIAi\f E. HAR JU NGTON 

noun cement by President Mc
Cart er , of th e latter company, 
of the appointment of Mr. 
\Villiam E. Harrington as gen
eral manager o f the Camden & 
Suburban Company to succeed 
him self, and of Mr. Samuel H. 
Corli ss as secretary of the com
pany. Mr. Harrington has 
ac ted as general manager of 
the Camden & Suburban Rail
way since 1896. Under him 
the entire system has been 
almost entirely rebuilt. and 
a most effici ent operating 
force has been organi zed. 
Mr. Harrington was born in 
Wilkesbarre, Pa., Jun e 3, 1866, 
and graduated from the Uni-· 

versity of Pennsylvania, with the degree of B. S. in 1887. H e is a 
member of the A merican In stit ute of E lectrica l E ng ineers. and of 
the Franklin ln stitute of Philadelphia, and has presented papers on 
engineering subj ects before various technical bodies, including the 
A merican Street Rai lway Assoc iation, in which his interest is keen. 

l\IR. HERMAN A. STRAUSS was appointed general manager 
of the Sheboygan Light. Power & Railway Company, of Sheboygan, 
\Vis., ea rly thi s year. The appoin tment came after about one year's 
se rvice as enginee r of the Construction Compan~ of A merica, in the 
design and const ruction of Io miles of interurban railway, and a 
large, modern, fireproof power station for the Sheboygan Light , 
Power & Rai lway Company. Mr. Strauss has had a large and 
va ried experience. He was attached to the engineering staff of the 
\Vestinghouse E lectric & Manufacturing Company for several years. 
He acted for two year s as the assistant electrical engineer for the 
l\Ianhattan E levated Railway Company, of New York City, through
out the period of electrificat ion of that system, and has done con
si derable independent consulting engineering work. The Sheboy
gan Company operates about 30 miles of city and int~rurban track
age and the lighting systems of Sheboygan, 




