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Cost of .,_Operation 
The Cleveland street railway companies have agreed to permit 

a committee appoinll:d by the United Trades and Labor Council to 
in spect thei r books and ascertain exact ly what it costs to operate 
the road and carry a passenger. The rai lway officials say that this 

i~ the fir st time th ey have ever been approached by a non-partisan 
comm ittee looking fo r facts. It is believed that such an investiga
tion wi ll effectually stqJ} th! agitation for 3-cent fares, and it is 
therefore IJelie\'ed ae.t wi ll ,. ro\'e a boon to the street railway 
compani es that h· ·e bl'Cn hamp~e<l because of the general ignor
ance on the subj e "'VNo doubt a t~t<;_>ugh and intell igent investiga

tion wo uld prodt1 ~esulf[:iJrnt wott~ ,~rove a revelation to honest 

inquirers. t <~ ~1 

Storage Batteries o \ Sfreet Car 1' , 
Public opinion is ' Q,tle j aa · as h~ ~1been frequent ly de mon

strated, but nowhere riJo~ effec i\'ely tha~ in the change of atti-
~ /~ I 

tude upon the employment, w stor~ ~tteries upon st r eet cars. 
T1111e was when there was gf'e;:t_! clan~~6r tl11s form of eqmpment , 
and traction managers were deni::mncecl as parsimonious because 
of their refu sa l to adopt this method of propulsion; yet, to-clay, the 
only storage battery line in New York has lJeen pronounced a pub
lic nuisance by t he Board of H ealth, and the people who patronize 
the road are ready at an hour's noti ce to hold an indignation meeting 

and demand the substitution of the underground trolley for the 
pre sent equipment . Complaint is made that su lphuric acid fumes 
escape from the sto rage batteries, and are not only unpleasant, but 
sometimes cause throat troubles of seriou s nature. The company 
has tri ed several method s to overcome th e trouble caused by the 

fumes, and , it was belie\'ed, had succeeded, but the opposition con
ti nues just the same: all of which goes to show how clifncult it is 
to satisfy the public. 

The Overhead Trolley in Favor in England 
It is gratifying to receive assuranc es that our English cousin s 

-brother s, we might now almost call them-are growing quite 
ent hu siastic over the trolley. Mr. Balfour lately emphasized the 

fact that it was th e trolley system which mad e possible the present 
development of electric traction in England, and he might have 
added that it was th e fa ilure of the municipal authorities to recog
nize ea rli er the value of th is improvement that placed such a 
handicap up on the Briti sh manufact urers and gave Continental, as 
well as American, rivals such a lead. M r. Rider, whose o pinion 
should be accepted as authorit ative, sa id, in his address at the 
Municipal E lectrical Association, that if there was anything dis
agreeabl e to th e eye in the overhead trolley construction it was 

the fa ult of the de signer and not of the system itself. He ad
mitted that exampl es of overhead construction were to be fo und 

in the United Kingdom that were not pretty; in fact some of them 
were deci dedl y ugly, in sp ite of th e fact that it was easy and prac

ticable to des ign and erect an overhead lin e that would look well 
i:1 any locality. l\Ir. Rider does not favor the combination sys
tems in which both overhead and underground trolleys are em
ployed ; in fac t , hi s experi ence leads him to endorse, unqualifiedly, 
the overh e;::, d trolley fo r ordinary city service. 

Conditions Favorable to Trolley Wheel Wear 
Few stop to think of the very severe mechanical requirements of 

the ordinary electric car trolley wheel in high speed service. In 
the fir st place, the dia meter of the wheel is very small, con sidering 
the speed of the car in miles per hour. A 6-in. wheel, for in stance, 

on a ca r running at a speed of 30 111. p. h ., makes 17-40 r. p. rn. This 
in it self is a notable mechanical performance for the wheel on the 

encl of a troll ey pole where lubrica tion and attention is necessarily 
not of the best. But added to a ll this there is the requirement that 
the trolley wheel carry a large volume of current through two 
mov ing contacts; fir st, from the trolley wire to the wheel ; an d sec
ond, from the wheel to the bearing or harp. One assumption, 
perhaps too commonly made, is that the kind of a bearing put on 
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a t rolley fo r high speed service is a matter which does not affect the 
mileage of the wheel metal exclusi,·e of the bearing. Those who 
are familia r with the subject know Ycry wel l, howe\'cr, that the less 
friction there is in troduced in a t rolley wheel bearing the g reater 
is the chance for a long life wheel. In the fi r st place a tro lley wheel 

bearing with the minimum amount of fricti on causes the least drag
ging effect bet\yeen the trolley wheel grom·e and the trol ley wire. 
A troll ey wheel which nm s hard has a tendency to drag con
stantly along the trolley wire, and con sequently its groove wears 
faster than if it turned more eas ily. T he impro,·ement o f the 
trolley wheel and its bearing is being worked upon by plenty of 

good talent, and it is not too much to expect that this investigation 
will r esult in marked improvement. It is the common experience 
that wlntever tends to make a larger and more perfect bearing is 
very condu cive to improvement in the mileage secured from the 
trolley wheel. In thi s connection the elimination of heavy or 
stiff contact springs, which tend to make the trolley wheel run 

hard, should be consid ered. Another point often overlooked is 
th at the trolley wheel, which mu ~t run at such enormously 

high spce<ls a s are r equired on the fa stest interurban s, should 
be we ll balanced. A littl e different weight at different part s 
of the circum ference of a wheel will cause a vibration which 
tends to make J)OOr contact and arcing between the trol 
ley wheel and wire, and which soon magnifies the trouble becau se 

o f the pitting which will soon be found on the wheel as a res ult 
of thi s constant, though minute arcing. T he remedy for thi s 
unbalan cing simply con sist s in turning off the rough outside of the 
wheel fla nge as well a s the in side, so that there wi ll be no greater 
,veight of metal on one point on the flange than on another. The 
trolley wea r on high-speed interurban roads is at best ve ry great, 
and it is only by careful a tt ention to detail s that it can be kept 

with in rea son ;:.bl e bounds. I t is a matter to be thankful for that 
the third rail is a poss ible alternative on interurban roads u sing 

thei r own right of way. The admirable working of the third-rail 
roads already in stalled wi ll tend to encourage thi s kind of con
struction. 

A Question for the Traffic Manager 
The relation of traffic to frequency of serv ice is a topic which is 

o ft en discussed, but upon which there are no very u seful data from 
actua l exper ience. In general terms it is very well understood that 

ii the frer1uency of service upon a given route is increased the total 
a mount of traffic is al so incn:ased, but to what extent and under 
what conditions this .proposition is t rue is only vaguely guessed at. 

'Ne are a bit suspicious that there is a serious fallacy in the cha in 
of reasoning u sually foll owl:cl, and that whi le increased ser vice 

does make traffic it does not continue to do so wi thout limit, an<l, 
in fact, depends on many contingent circum~tances. For example, 

a street railway passes from a twenty-minute schedu le to a ten
minute schedul e, and the n ext fi sca l year shows materia lly in 
creased gross receip ts. The statistician immediately whips out hi s 

pencil and note book and shows you with a proud smil e the per

centage of increase clue to doubling the frequ en cy of the service. 
T he early logician s were very fa miliar with thi s course of alleged 
r easoning, and clubbed it the "Post hoc, ergo propter hoc" fa llacy, 

meaning thereby that if on e wakes to find his hat eight sizes too 
small some morning thi s condition is not necessari ly due to the hair 

cut he had the day before, which may have stimulated the growth 
of hi s hirsute adornment. In the concrete case in hand the twenty
minute service may have been hopelessly irregular, while the quick
ened service had to keep up more sharply to hit the turnouts, or 
the change may have resul ted in great improvement in tl1e ca r s, or 
the ca r s may have been at first outrageously overcrowclecl, or an 
amu sement park may have been open ed, or half a dozen other 
things may have incident ally happened to increase the r ece ipts upon 
that particular line. As a rule the schedule is improved only to 

meet a popular demand which can no longer be put off, and which 
is the direct cause of traffic improven_1ents. 

The really important experiment to try would be to take a well-

es tablish ed suburban line, well-equipp ed and operated, say, on a 
twenty-minute schedul e with ample accommodation for the normal 
traffic and rigid regard fo r punctuality, and t11en to pa ss suddenly 
to an equally well-kept up ten-minute service. '-Ne have no doubt 
whatever that the traffic r ece ipts would be materially increased, 

yet nothing hKe the extent which is often claimed. A crowded and 
irregular twenty-minute scn·ice undoubtedly sca res off a consider
able amount of short -di stance riding, which is the most profitable 
kind, but thi s would be r egained to no small extent by the use of 
lc,ng and capacious cars and invariable punctuality in the service. 
A certain other amount of short -di stance riding can be saved only 

by more fr equent service, and the increase of traffic usually found 
on improving the schedule is due to both causes in uncertain de

g ree. U ntil the service becomes so frequent as practically to abolish 
waiting for a car, we are inclined to think that comfortable accom
modation s and punctuality are o f more importance than the ques

tion of the next car being due at IO :40 or IO :50 o'clock. The 
ordinary citizen who depend s upon trolley service either plans to 

hit the IO :40 car or goes out at about that time in the certainty 
that a car will be along in two or three minutes anyhow. Certainly 
a twenty-minute ser vice which lives up to it s reputed schedule is 

vastly more convenient than a ten-minute se rvice at haphazard. 
vVe have in mind numerous places where the total number of daily 

cars is very large, and which still would be much better served by 

half the number run on a sharp schedul e. In ordinary service the 
cause and amount of increased traffic following a shortened sched
ule is o f compa rative ly small moment, for the service is guided 
by the demands of the public, and generally has to hustle to keep up 
\\"i th it , but the philosophy of the matter is of real importance in 
much suburban and interurban work, and the need of data is very 
great. 

Take, for example, the case of a long int erurban road with fairly 
heavy traffic. Will it be adv isable to run hourly trains for the 
through service or single ca r s every twenty minutes ? It has gen
erally been tacitly assumed that the latter procedure would win out 
in the matter of traffic, and doubtless it sometimes would, but upon 
what definite fact s can we ba se such a conclusion? If the trains 

and the single cars ran at the same speed and had the same passen
ger capacity in the aggregate there might or might not be a differ
ence in traffic. A fast electric line between, say, New York and 

Philadelphia, would be a case in point. If the running time were 
th e same for hou rly train s and for single cars we very much doubt 
whether the total number of passengers carried would be materially 
changed by passage from one schedule to the other. A short dis

tance suburban service on the contra ry would probably show a con
siderable difference in favo r o f single cars if the train s were as 
infrequent as one an hour, but t hi s would be greatly diminished in 
comparing a half-hourly train service with s.ingle cars every ten 

minutes. 

Broadly, the longer the running time the less difference will a 

change of schedule make, since it will then make but a small varia
tion in the total time taken up in travel. But on the whole we sus
pect that change in schedule a lone ha s a very much smaller effect 
than is popularly supposed. Change from a crowded and irregular 
serv ice to a prompt one, with ample accommodations for the public, 
undoubtedly does bring a large increase of traffic, and this is the 
whole point of the matter. In ordinary urban traffic, where the 

ca r s are already comfortable and capacious, passing to a shorter 
schedul e, is the only simple way of giving the added accommoda
tion s if the service is already punctual. lI ~nee the result sv often 

observed. In classes of service where train s can be used it seems 
doubtf.ul whether ex tra train s, save at the rush hours, will win 
much traffic over longer train s. During the crowded hours every 

feas ibl e means of increasing the accommodations have to be taken, 

and many electric lines both add cars and run more trains. But 
general data on the effect produced by running more frequent 
cars where those in u se are punctual and not uncomfortably 
crowded are very meagre, and we should welcome an addition to 

them. 
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Pennsylvania Railway Terminal Assured 
At the hearing before the Railroad Committee of the New York 

Board of_ A ldermen last week, it was evident that an a ttempt wo uld 
be made to hold up the P enn sylvania Railroad tunn el fr anchi se, on 

the ground tha t adequate compensation had not been secured fo r t li e 

city ; that the proposed fr achi~e wa~ perpetua l, and therefore an 
tagoni stic to th e spirit o f the new charter , and that the respon si

bility of the ra ilway company for damages had not been fix ed 
with sufficient cl earness. T o th e fir st obj ect ion the mo~t effecti \·e 

reply that can be made is the fac t that the rate of co mpensat ion 

and the total amount prov ided fo r a re fa r g reater than have ever be

fo re been secured by the city fo r any privilege, an d thi s is a ll the 

more noteworthy , because the fr an ch ise g ranted the rai lroad com
pany does no t entail an y additional burden s on th e city, n or will 

the impro\"l:ment obstruct highways or ta ke anything fro m the 
municipa lity or property owner s ; but, on the contra ry, the bu il di ng 

of the tunn el wi ll direc tl y benefi t the entire comrn tm ity, and par

t icul ar ly property own er s in th e neig hborho d o f the route, as is 

shown by th e ad\·ance that has already been made in prices of real 

estate in that sect ion. T he objection ra ised to the pnwi sion that the 
franchise be a perpetua l one is m et by th e term s of the contrac t , 

which call fo r re \·a luation an d adjustment of the r a te o f compen sa

tion at specified periods, and prov ide o th er sa feguard s of the city's 

interest which wi ll a lways ensure fo r the mun icipa lity a supervi sory 

con trol over the property. On the o ther hand it is poin ted out that 

the perpetual character of the fra nchi se will enable the company 

to make an improvemen t that will be perm'lnen t in every r espect. 
It could not be expected o f any corporation that it \-vould make such 

an investment if it s con cess ion were fo r a limi ted period an d li abl e 

to be canceled at the whim of an irresponsibl e city boar d. T he rai l

road company meets the last obj ection by off ering to giYe whate\·er 

reasonab le g uarantee may be required to mee t all cla ims that may 

be establi sh ed fo r damages o f whate\·er na ture growin g out of the 

tunnel con struction . Thus all legitimate ground fo r cr iti ci sm is 

removed, yet oppos ition remain s. The aldermen a r e still jealous of 

the powers of the Rapid Tramit Commi ss ion , and will p robably re

sort to every poss ible device to thwart the present movement. I t 

is grat ifying, however , to have definit e a~surance that the delay 

wi ll on ly be of short dura tion and that (he presen t plan will cer

tainly be approved and the contract executed by the city. 

Street ~aihvay Exhibits at St. Louis 
A circular lately issued by the department of transportat ion 

exhibits of the St. Loui s \Vorld' s F air shows that street railway 

apparatus has been ass igned space in the building devoted to t ran s

portation, under the offi cial classification known as group 74, and 

compri sing classes 462, 463 and 464, as fo llO\vs: 

Class 462.- 0ther r ail way sys tems. Rack , cabl e, elevated, aerial , sli<lin g 
ra ilways ; movable platfo r m s, permanent way ; motiv e power or m otor s; ro llin g 
stock. 

Class 463. - Traction railways, in tram ural, suburban , in<lustri al, etc. Va riou s 
types of track s u pon different kind s of r oads; switches an d cross ings; turn 
tables; impl em ents for track-layin g, cleaning, et c. 

Class 464.-Car s drawn b y an imals; locom otives an d a utomobile vehicles ; 
rolling st ock for st reet ra ilways operated by m echanical tract ion; brakin g ap
pliances ; equipmen t fo r using stored power (hot wat er , co mpressed air , elec
tricity, etc.) 

It will be seen at once that thi s is neither comprehensive nor 

complete, and, there for e. must of necessity be un sa ti sfactory to the 

street railway interests. E lectric ra ilroading is deser ving of much 

more prominence in an industrial exhi bition than tha t ass igned it 

by the management o f the St . Loui s Fair, and a great mi stake will 

be made if the present plan s ar e fo ll owed. The most important fea

t ures of electric ra il roading to-day a re not provided fo r here ; 
the power plant , the tran smi ssion and di stribu tion system, the 

practi cal working of modern ca r equipmen ts are a ll overlooked in 

thi s classification . No doubt apparatus for these purposes will be 

provided for elsewhere, in the electricity department , may be, or in 
the service plant ; but thi s will not be sati sfactory to street ra ilway 

men , as it wi ll make a very incon venient di vision and di stribution 

among several department s. The place for a ll appara tus perta ining 

to electric ra ilway operation ts in the transpor ta t ion divis ion, and 
any plan that does not make adequat e provisiun fo r a compl ete and 

comprehensive exhi bi t will no t be sati sfactory to th e electric ra il 

way interests. They wil l demand , too, as is their r ight, that proper 
recognition be given thi s fea ture of modern li fe in wh ich such mar

velous advancement has been made, and in whi ch A merican engi

neer s and manu fa cturers have d isti ng uished them selves perhaps 
mo re than in any other branch o f industri al activ ity. 

Some difficulty may be ex per ienced by the management in revising 
it s plan s so as to make proper provi~ion fo r the elect r ic rail way, 

and the tendency to subord inate it to the steam ra il way wi ll doubt

less be ha rd to overcome ; but j ust ice and policy both demand the 

change. Everything con sidered, we do not hesitate to say that 

elect r ic ity is de~cn-ing of the greater promin ence in the exh ibition, 

both because of the popula r interest whi ch it exci tes, and the com
manding position it now occupies. The recen t advancement in su

burban and interurban work alone should lead the Fair manager s to 

adopt a libera l poli cy towar d electri city in thi s respect. E lect r ical en

g inee r s welcome a compari son between steam and elect r ical equip

men t, in mechan ical design and con st ruction , as well as acco mpli sh

ment, and for thi s rea son the logical place to make the exhibit is in 

the tran spor tation bui lding, but they do obj ect and most earne~tly 

protest agai n st subordinat ing their interests to tho,e of the steam 
rai lway. 

Brooklyn Bridge Plans 

T he action of the Rapid Tran sit Commi ssioner s at thei r last meet
ing, in recon sider ing their approval o f Mr. P arson s's plan fo r re

lie\·ing the cond ition s at Brooklyn Bridge, seem, on closer in spec

t ion, t o an.iotmt pract ica lly to the si de-tr acking of the ent ire scheme. 

M r. P a r son s did not expect to pu t hi s plan into immediate operation, 

and that feature of it to wh ich Br idge Commi ssioner L indentha l 

took exception m igh t have been put a side t empora rily until immedi

ate de mand s had been sati~fied ; but the obj ection to thi s part ap

pea rs to have been taken merely as a pretext fo r shelving the entire 
plan . Mr. Lindenthal now comes forward with hi s moving side

walk plan as a substi tu te reall y, in stead o f a modi fication of the 

Pa r son s sub way, for wi th no cars on the Bridge there wo ul d be 

no need o f a subway; but, it is not ent irely clea r that the present 

nui sance would be abated by such a measure. I t is more likely that 

if it were adopt ed an d proved a s successful as .!\fr . Li ndenth al pre

dict s in handl ing the crowd s on the bri dge, it would merely transfer 
the seat of trouble fro m Manhattan to Brooklyn, and instead oi 
t he crush and con fu sion now witnessed da ily opposite City H all. 

t here woul d be a w il d scramble for cars a t th e Brooklyn plaza. 

M r. Linden tha l' s plea on behalf o f the mO\·ing sidewct!k is an at

tracti\·e one-on paper . H e offers to c?-rry 65,000 seated 'passengers 

2 11 hour , whereas at present both the trai n and tro lley car se rvice, 

with fea rful cro\\'din g, ca rry on ly 38,000 an hour. T here a re draw

backs, however , and one of them is the n ecessity of chan ge fo r all 
pa ssenge rs at t he Broo klyn end of the bridge, and the d ifficulty 

o f operating the pla t fo rm in conj uncti e,n with any system o f th rough 

ca rs. T he t rain passenger s who now have to change do ~o without 

ext ra cost, and as they can only thus con nec t with the cle\·ated lines 
in Brook lyn, a portion of the tr affi c is di ver ted to the tr ains , 

t hough the chief crush is on the t rolley ca r s. P assenge rs on the 

platform would be r equired, not m er ely to change cars, but to pay an 

extra cent , and the tendency would be strong to crowd the trolley 
cars wo r se than ever if they were left on the bridge. 

If the car s wer e r emoved fr om the bridge adequate terminal fa
ciliti es would have to be prov ided, and the Brooklyn Rapid T ran si t 

Company would not feel inclin ed to pay the bill for these changes. 
as the condition s which th ese improve ments a r c inten ded to meet 

would not be of th eir making . Alt ogether we fea r that M r. L inden

thal' s des ire to ride hi s pet hobby has mixed matters badl y, and 

tha t in stead o f a fa r-r each ing and comprehensi \·e scheme, such as 

Mr. P a r sons proposed, we a re aga in con demned to go th rough the 
ordeal of li stening to a repet iti on of a rgument s tha t ha\'e a lready 

been thre~hed out on r ejected plans. 
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New Power House of the Peekskill Lighting & 
Railroad Company 

\Vhil e the equipment s of large undertakings naturally at
tract the g reatest attention they rank little higher in general in
terest than the design of more modest in stallation s. Among elec
tri~al plants intended to meet the traction an d lighting requi rements 

GENERAL VIEW OF ENGINE ROOM 

of cities of small size the new power house of the Peekskill Light
ing & Railroad Company, of Peekski ll, N. Y., is of peculiar interes t 
as ill ustrati ng a small, modern equ ipment in which effective provi
sion has been made for expansion and for marked changes in the 
loads on either lighting or street rai lway service, th e plant being 
also especially des igned to permit of carrying heavy overload s 
with safety and with the greatest poss ible economy. T he new 

STORAGE BATTERY BOOSTER 

station described and illustrated herewith is owned and operated 
by the combined gas, electric light, and street railway interests of 
the town of Peekski ll , situated on the Hudson River, about 41 miles 
from New York city. Temporarily, or until the increased demand 
for electric current necessitates a change, there will be used in the 
new plant a part of the equipment of the company's old station, 

1 
which was located on the hill side, n ear the center of the town, and 
to which it was very expensive to haul coal for fuel, the cost of 

carting amounting to 50 cent s per ton . Thi s expen se is entirely 
obYiated in the new plant, which, being located on the wa ter front , 
is admirably situat ed for the cheap r eception and handling of coal 
in bulk, as well as for the disposal of ashes. 

T he power house, which is 77 ft. wide by 100 ft. long, is of the 
most approved type, well-lighted and ventilated; it s proportions, as 
well as the gen eral character of the plant throughout; hav ing been 
determined with reference to the prospective as well as the presen t 

...... 

load. The buildin g proper is of fir e
proof construction, wi th brick walls, 
steel columns and steel roof tru sses. It 
stands close to the tracks of the New 
Yo rk Central Railroad, parall el with 
and fac in g th e Hudson Ri ver. Th e con
crete fo undati ons wit h cappin g timbers 
rest on pi ling dri ven to bedrock, a 
meth od of constructi on made n ecessary 
by th e soft, un stable cha racter of the 
soil. Otherwi se the building miiht 
have b een caused to se ttle and move 
outward toward th e rai lroad embank
ment by the weight of the power house 
walls, machinery fo undations and 
equipment, and by the constant jar
ring of passing trai ns. The piles were 
spaced 2 ft. and 3 ft. apart, cent er t o 
center, and were cut off and capped be
low low water level, to insure prac
ti cally unlimit ed life of the piles and 
timber caps by having them always 
submerged. T h e insh ore wall o f the 
power house is built upon a concrete 
footing t hat r ests on th e bedrock, to 
which the fo undat ions fo r the engines 
and dynam os a re carri ed, as indicated 
in the accompanying sketch. In order to 
guard again st any m ovem ent of the 
heads of t he piles adjoining the rai lroad 
tracks, the caps r es ting on the piles 
were of 12-i n. x 12-in. timber, laid paral
lel with th e river and secured t o the 

piles by m ort ises which fitt ed t en on s on the p ile-h eads, while at 
ri ght ang les to the caps, at intervals govern ed by the spacing of the 
piles, th ere wer e pl aced pieces of 12-in . x 12-in. timber long enough 
to suppo rt the concrete pier footi ngs carryin g th e wall above. To 
insure sti ll g reater stability the piles were further secured by 
spli cin g long capping timbers, so as to fo rm practically continu
ous ties which extend in shore and are anchored to the heavy, 
buttressed fo undations of the inshore wa ll. These tie timbers 

ALTERNATING CURRENT AND RAILWAY SWITCHBOARD 

wer e boxed or n otched over the caps and spliced by heavily 
bolted ship joints. 

The equipment of the boiler room, which is 44 ft. x 98½ ft. in 
size, con sists at present of four 6-ft. x 18-ft. Bigelow return tubu
lar boilers, each of 150 hp and built to carry 150 lbs. pressure. Pro
vis ion has been made for the future addition of two more boilers of 
the same size. The boilers are fitted with Roney mechanical 
stokers, to which coal is delivered by gravity from an overhead, 
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concrete and stee l coal storage bunker through we igh ing hopper s 
of approximately one-ton capacity each , the two deli very outlets 
of each hopper being closed by slides to pe rmit of weighing the 
fuel before it passes to the stoker. The arrangem ent of the scales, 
which are located on the wall oppo.site the stoker s, and a lso o f the 
weighing hopper, is shown in one of the illu st rat ions. Com
bustion is reg ula ted by mean s of mechani cal in duced draft , the 
boiler uptakes being conn ec ted to a flu e s½ ft. in diamete r , th rough 
which the products of comLu stion a re drawn by either one of the 
two 120-in. Buffalo fa ns shown in the accompanying elevation o f 
the power house. P rovi sion has a lso been made for the fut ur e in 
stallati cn of a foe! economizer . T he mechani cal stoker s an d me
chanical d ra ft appa ratus were furni shed by \ Vestinghouse, Church, 
K err & Company, New York. Coal is deli ve r ed to the storage 
bunker hy means of an overhead steel bridge spann ing the N ew 
York Central Railroad tracks and connectin g the company's dock 
on the ri ver channel with the power house coal yard Ly an auto
matic railway. T he dock ca rri es a coal hoisti ng to wer wi th elec
trically opera ted tub hoist , mast , hopper and weig hing scales. T he 
machinery used fo r unloading soft or low g rade coal fr om scows 
a t the dock is a lso utili zed to handle the hard coal fo r the com 
pany's gas works adjacent to the electri c power house. T h is a r
rangement in sures cheap water transport ation ra tes for coa l, and 
al so permit s cheap deli very o f Texas oil fo r fuel if des ired. 

T he feed water fo r the boiler s is supplied by th e tow n water
works, under an average pressure o f 120 lbs. and, after passing 
through Blake feed pumps, is measured by an ex tra heavy \Vort h
ington water meter. For heating the feed water a Harrisburg pr i-

t ica lly at the cen ter of it s length , expamion taking place both ways 
from tha t poin t. I t is divi ded in to three section s, pruvidccl wit h 

TH E STORAGE BATT ERY INSTALLATION 

ga te \'ah·cs, so tha t any gi,· en section may be shut off fr om another, 
in case repairs or changes a rc necessa ry. T he exhaust header, vary

ing from 18 ins. outside dia meter to 
q in ~. in side diameter, is supported 

I

, throughout its length by pipe co lumn s 
r es t ing on the tloor. T he li \'e steam 
and blow-off fitti ngs are ext ra heavy, 
all material th roughou t the plant being 

1 of th e best obtai naLle. 
T he li ,·e steam piping is des igned to 

carry a regul ar working pressure of 
r 50 lbs., and st ra ight-way, self-pack ing, 
ga te \' a lves a re in general use to permit 
a fr ee tlow of steam. Corrugated cop
per gaskets, well ~meared with a thick 
mixture of red and white lead and lin 
seed oil , a re u,ed in li\'e steam piping. 
T he ex haust pipin g is a lso provided 
with gate val\'es. F langed valves are 
used th ro ughout do wn to three in ches 
to readily permi t re mova l if worn or 
defect i\' e. 

T he ext ra hea,·y blow-off header, 3 
in s. in diameter , back of the boi ler s is 
a lso cross-conn ected, so as to be used 
as an emergency feed line. S team 

BUILDING FOUNDATIONS FOR POWER STATION header drips n m to a 2-in. drip header, 
which is conn ected with an And er son 

mary horizontal feed water heater of 500-hp capac ity, arr anged 
eccentrically to drip at the lower end, is prO\· ided, and a lso an 
auxiliary vertical heater of the same make and capacity. Both 
heaters are made by the H arri sburg Pipe and Pipe Bending Com
pany, of Harrisburg, P a. A s indicated by the accompanyin g view 
of the feed water piping, a system o f by-pass in g permit s the use 
o f either heater separately or both in combinat ion, so that poss ibic 
injury to any part o f the feeding system would not a ffect the con
tinuou s operation of the plant; and also in case o f a fa ilure of the 
town water supply connection can immediately be had with the r iv
er, which at that point in the Hudson contain s on the a,·erage about 
seventy-five grain s of sa lt per gallon. Provision has been made a t 
one end of the boiler room fo r the in stall ation o f a compress ion re
frigerating system for the manufacture o f ice and for cold sto rage 
business . The outlines of thi s appara tu s a re shown by dotted lin es 
in the plan o f the buildin g. A Kipp hydrauli c ele,·ator is provided 
at the south end of the boiler room for ra ising the hand ca r s by 
which the coal is tran sported from the yard to the overhea d coal 
storage bunker, a corner of the north end o f the boiler roo m ser v
ing for toilet rooms and shower bath fo r engin eer s, fir emen and 
a tt endants. Steam from the power house bo il er s is also supplied to 
the gas house for po wer and gas makin g purposes, while electri c 
current is supplied to th e coal hoist on the deck and to a stone 
crusher near the po wer house which prov ides macadam ball ast fo r 
maintaining the roadbed of the troll ey system. 

The main steam and exhaust header s a r e car ried on th e boi ler 
room side of the brick fir e wall between the eng in e and boiler 
rooms, the supply and exhau st pipes for the engin es pass ing th rough 
openings in the wall. The IO-in. li ve steam hea der is supported by 
bracket s and I -beams and is anchored to the separating wall prac-

t rap, thence \' en t in g into the sewer. T hi s drip header ha~ 
an independen t connecti on with the sewer th rough a by-pa ,s 

FEED- W ATER HEATERS AND PU MPS 

around the t rap; in fact , all t raps a re hy-pa s5-cd ancl each 
1s pro ,,ided with a thr ee-way cock on the outlet of the 
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t rap, so that leakage through the trap may be detected by opening 
the three-way cock into the room. The low pressure drips, as well 
as all drips fro m th ro ttle vah ·es and high-pressure cylinders, 
are run th rough the.eng in e room floor, venting into the space below. 
Exhaust drips containing cylinder oil from exciter eng ines, feed 
pumps, heater s, etc., are piped to an oil separat ing tank under the 
boiler room, where the oil is separated from the water . 

The live steam piping throughout the plant is covered with a 
2-in. thickness of 85 per cen t magnesia covering , n eatly fini shed 
with canvas, an d pain ted with fireproo f pa int,. the exhaust piping 
being uncovered. Fi re protect ion is secured by direct connection 
with the town water supply. S tandpipes ri se th rough the power 
house floor t o a heigh t of about 5 tt ., where hose a tt achment is 

direct -current, 550-volt generator. Of thi s equipment the two last
named compound engin es, and the 120-kw railway generator form 
a part of the n ew plan t, in additi on to which there are install ed three 
new W estinghouse, direct-coupled, compound engines and genera
tor s, making a total in the present plant of five compound engines, 
the largest of which, with cylinders 16 ins. and 27 ins. in diameter, 
by 16-in. stroke, has a rated capacity of 300 hp at 125 lbs. steam 
pressure, when running conden sing at a speed of 250 revolutions 
per minute. Thi s engine is direct-connected to a 550-volt direct
current, eight-pole W estinghouse generator of 150-kw capacity. 
The other two n ew compound engines have cylinders, 14 ins. and 
24 ins. in diameter by 14-in. stroke, and similarly r ate at 250 hp 
each. These engines are direct-connected to W estinghouse, 2200-
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PLAN OF STATION. DOTTED LINES SHOW POSITION OF APPARATUS NOT YET INSTALLED 

made. T wo of these p ipes are located in the engine room, one 
at each end, and on e in the boi ler room. 

T he engine room, which is separated from the boiler room by a 
12-in . brick wall, is about 29 ft. wide x 98½ ft . long. It contains 
a small por tion of the generating apparatus o f the old station. The 
old station equipment comprised one horizontal Armington & 
S ims simple engine, belted to a 550-volt direct current Edison bi
polar 60-kw generator, supplying current to the trolley system, 
the engine b eing also belted, in tandem with the Edison dynamo, 
to a four-pole W estern E lect ric differential booster, supplying cur
ren t to a storage battery installation of 26-4 cell s, having a capacity o f 
2-40 amps. and connected through main trolley line with the genera
to rs; one W estinghouse standard engine, 11 ins. x IO ins., belted to 
an old style Westinghouse a lternator and No. 2 exciter; one W est
inghouse standard engine, 11 in s. x IO ins., used as a reserve, belted to 
a 750-light old style W estinghouse alternator; one Westinghouse 
compound engine, 11 ins. and 19 ins. x 11 ins. stroke, belted to a 
60-kw Stanley inductor alternator and Westinghouse No. 2 exciter; 
and one Westinghouse compound engine, 14-in. and 24-in. cylin
ders, by 14-in. stroke, belted to a 150-kw Stanley inductor alterna
tor, with a 3-kw C. & C. exciter and also to a 120-kw Westinghouse 

volt, two-phase, 6o-cycle, alternating-current generators, each 
of 150-kw capacity. The 14-in. Westinghouse compound engine 
fro m the old station is belted t o the 120-kw direct-current railway 
generator from the old station, while the 11-in. compound engine 
from the old station is belted to a 75-kw Westinghouse alternating
current generator similar to those above described. The alternating 
current is used for general commercial lighting, for series incandes
cent street lighting, and also for motors on power circuits for com
mercial purposes, the direct current being used for operating the 
electric road. Provision has al so been made and foundations fur
nished for the additional later installation of two 16-in. and two 
14-in. engihes, with generators o f the above direct-connected type, 
so that the ultimate equipment of the station will comprise three 
16-in. and four 14-in. W estinghouse compound engines, having 
an aggregate capacity of n early 2000 hp under 150 lbs. steam pres
sure. 

When the demand for current warrants. it, one of the new 14-in. 
compound engines to be installed will replace the old I 1-in. com
pound engine, while the other 14-in. engine will occupy the founda
tion of the dynamo at present belt-driven from the 11-in. engine. 
At the other end of the power house the two new 16-in. compound 

• 
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engin es will take the place of the old 14-in. engine and its belt
driven railway generator, now temporarily mounted on one of the 
16-in. engine fo undation s. The engines were furni shed by West
inghousc, Church, Kerr & Company. 

As shown by the accompanying plan, the exci ter sets, made by 
the General Electric Company, consisting of two 15-kw generators, 
direct-connected to 8-in. x 6-in. engines, are loca ted a t one end of 
the engine room. The extreme corner o f the room is occupied by 
a Conover j et condenser, river water 
being used for condensing purposes. 
The exciter engines are operated at 
less than boiler pressure, steam being 
taken to a low pressure receiver through 
an adjustable reducing va lve, by which 
the steam pressure is reduced from 125 
lbs. or 150 lbs. to 80 lbs. per square inch. 
The piping is so arranged that in ca se 
of injury to the reducing valve the ex
citer engines may be operated by taking 
steam through a 1-in. pipe, by which the 
steam is throttled sufficiently to reduce 
its pressure to the required amount. The 
steam supply to a Westinghouse air 
pump, which is used to furni sh com
pressed a ir a t about 30 lbs. pressure for 
blowing out dust and dirt from the elec
trical machinery, is taken from the ex
citer engine steam supply line between 
the reducing valve and the exciter en
gines. 

I-beams, and to a void general surface cracking the floor was kept 
wet for two week s after laying. 

One fea ture of the equipment of both the old and new stations 
tha t deserves special mention is the use of a storage battery for 
leveling the load, the character of which would otherwise at times 
be indicated on the load diagram by ex tremely h igh peaks, due to 
the demand for current when ca rs are ascending the hi ll s. The 
character of the road is such, and it is necessary to so arrange the 

The lighting and railway switchboards 
are of W estinghouse make. The usual 

SECTIONAL ELEVATI ON OF POWER STATION 

measuring inst ruments , switches, pilot lamps, rheostats, circuit 
breakers, etc., are mounted thereon, the panels being of 2-in . blue 
Vermont marble, and all metal work copper fini shed. To facilita te 
handling and repai ring of apparatus, the engine room is spanned 
by a 5-ton traveling crane made by the Reading (Pa .) Cran e 
& Hoist Works. 

The construction of the engine room floor is worthy of note. A 
smooth false work of 2-in. plank was closely laid, hard np under 
the top flange of the floor I-beams, this false work being supported 
by blocks res ting on the top of the bottom I -beam fl ange. The 
top of the false work was thus brought about an inch below the 
top of the I-beams, On the fa lse work so con structed , and rai sed 
from it about an inch, expanded metal sheet s were laid with the 
long axis of the diamond at right angl es t o the floor beams, the 
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schedule, that at certain times during the day the majority of the 
ca r s a re on the up-grade. The road is an unusua lly hilly one, so 
much so that fairly level portions are the exception and are never 
more than 1600 ft. in length, the heaviest g rade being about 9 per 
cent . The storage battery con sists of 264 chloride accumulator cells, 
made by the E lect r ic Storage Battery Company, Philadelphia . 
E ach cell was origin ally composed of fift een plat es 10½ ins. square, 
sm pended in glas s jar s, and mounted upon a wooden tray fill ed witlt 
sand to in sure an even foundation fo r the jar. T hese trays r es t in 
turn upon glass insulator s supported by a wooden rack. On full 
charge the battery had a maximum rated capacity of about 160 
amp s. More pla tes have been added r ecently, an d the capaci ty 
is now 240 amps. As a matter of fact , however, it is often ca lled 
upon to di scharge at even a higher r ate than this . 
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SECTION TH ROUGH FOUNDATION, SHOWING METHOD OF CONSTRUCTION 

sheets lapping 6 ins. on the ends and 3 ins. on the sides. The 
tensile strain coming on the ends only, it was n ecessary to lap 
the sheets 6 ins. in order that the concrete might bind the sheets 
together. T he concrete was thoroughly worked under the metal 
sheets, which were thus protected from ru sting by moisture on 
the under side. Five inches of concrete were laid , and above thi s 
a I-in. finishing cement fl oor, composed of a mi xture of the propor 
tion of 4 lbs. excelsior carbon black, r bbl. Atlas Portland cement , 
I bbl. sand, and I bbl. extra fine quality 3-16-in. crushed granite. 
This made a smooth, glossy, slate-colored floor of extreme hardness 
and fine wearing qualities. It was divided into squares about 3½ 
ft. on a side. Expanded metal sheets were placed just below the 
top of the concrete over each of the I -beams, so as to prevent any 
tendency of the floor to settle in the center and crack over the 

The value of the storage battery was well illu strated in the old 
station in the operation of both lighting and rai lway generator s 
from the same engine, an arrangement which ordinar ily wo11 ld 
produce serious flickering in the lights, but with t he battery in use 
it was impossible to detect the s lightes t change in the bri ll iancy of 
the lamps, although the r ailway load might be fluctuating between 
its widest limits. ·while no tests have yet been made to determine 
the saving of coal through the use of the storage battery, it is be
lieved that such saving is sufficient to pay a good return on the 
battery investment, over and above the int erest and depreciation 
charges. This belief is largely based on the increased economy 
of a unit operating at a constant load approximating its rated 
capacity, as contrasted with one of, say, three t imes the size, but 
doing the same work under widely fluctuating load conditions. The 
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battery prevents all sudden overloads fro m the generating ma
chinery, and the strain thus removed from the mind s o f those in 
charge is a valuable con sideration as well. The battery is also 
valuable in other ways, as in case of a mishap n ecess itating tem
porary generator shutdown s. At times it is a lso des irable to run a 
car for some special occasion \'ery late at night , when the genera
tors are shut down, and by th rowing on the battery the necessa ry 
current is then immediately aYa ilable, The battery is located in 

BOILER ROOM 

a detached br ick building a short di stance fro m the power house, 
The storage battery booster mentioned in conn ec tion with the equip
mrnt of the o ld station is utilized in the new plant. where it is driven 
by direct connection to a W estinghouse, 30-hp, 550-volt, direct-cur
rent motor. 

On account of the change from 133 cycles in the old, to 60 cycles 
in the new sta tion , the tran sformers and meter s on the system were 
replaced by new apparatu s of \Vestinghouse make. Fo r the use 

C ONDENSERS AND EXCITER SETS 

in connect ion with the series street incand escent light ing system, 
there are provided in one corner of the engine roo m six Genera l 
Electric automatic reactive coils for con tro llin g and regulating 
the voltage on the several street lighting ci rcui ts. 

The electric rai lway was put in operat ion in July, 1899, the t rack s 
extending from the New Yor k Central & Hudson River Rai lroad 
station in a practically straight line th rough the main streets of 
the town to Lake Mohegan. a di stance of about 5 miles, with a 
¾-mile branch to t he State Camp Ferry. 

L eaving the town proper the road to Lake Mohegan t raverses a 
beautiful rolling country dotted with the summer r es idences of 
wealthy New Yorker s. T here is also a line of track, about 6 miles 
long, running through th e res ident ial section of Peekskill , thence 
th rough Center ville and Buchanan s to Verplanck Point, where there 
is a popular pleasure resor t. T hi s bran ch of the trolley line serves 
a population of about 2500 people. who would otherwise have no 
mean s of reaching Peekskill except by stage. 

A n exten sion of the trolley system fro m Lake Mohegan eastward 
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DETAlLS OF WEIGHING HOPPER 

is under con siderat ion, and negot iations are pending with the 
Danbury & Bethel S treet Railway Company, of Danbury, Conn., 
which has offered t o extend it s line approximately one-ha lf o f the 
way to Lake Mohegan to meet thi s proposed exten sion. There 
wo ul d thu s be es tab li shed a th rough t rolley conn ection from the 
Hudson Ri ver to Long I sland S\)ltnd. T he territory which would 
be opened up has at presen t poor t ransportation fac ilities. In addi
tion to the passenger ser vice it is proposed to handle light freight 
traffic. 

T he rolling stock of the company con sists of fiv e closed car s of 
the vest ibule type, with electric heaters, ten open ca r s, and a Wason 
snow plow. A ll are of exce llent con struction and of modern type. 
T he car motor equipments a re of \ Vestinghouse make. The car 
house, to which an addition has just been made, is a substantial 
fireproof brick building with a capacity fo r twenty-fi ve car s. Yards 
ar e provided ·for the storage of rail s, ties and other materials. 

T he overhead con struction of the system is simple, con sisting of 
oo trolley wire th roughout , with 0000 feede r wire, tapped in a t regu
lar in ter vals and ex tending to within a half-mil e of Lake Mohegan 
and within moo ft. of the power-house end of the road. T he 
State Camp branch has no feeder. The entire line, representing 
ro miles of single track. with S turn-outs, is con structed of 56-lb. 

• T-rail s, which are laid in the u sual manner. The plant w as de
signed and installed by Sanderson & Porter , engin eers and con
t ractor s, N ew York. 
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High-Speed Electric Railway for Indiana 

T he Indianapoli s, Lebanon & Frankfort Rail way is another im
portant high-speed line now being built out of Indianapoli s, and wi ll 
be second only to the Union Traction Company of Indiana in mile
age. O ne peculiarity of thi s road wi ll be that it passes through very 
few small town s, and will depend fo r most of it s business on high
speed through service between Indianapoli s, L ebanon, Crawfo rd s
vi lle, Frank fo rt and LaFayette. 

The acco mpanying diagram of the road , which shows the elec
trical distribution and di stances between town s gives a good idea of 
the actual route of the road, although only a diagram, because 
the route between cities, except from Indianapolis to Lebanon , wil l 
be practically straight . Running northwest from Indianapoli s, the 
line para llels that of the Big Four Rail road as far as Lebanon, 
where the road branches, one line going to Crawfordsvi lle, 24 miles 
west, the other north to Frankfort, 16 miles, and then 24 mil es 
northwest to LaFayette. T he road is to be single track with 70-lb. 

Suli Statio,l3 
2- 300 K.W. ~ Volt Rut,tries 

a,IJ,: 

Fmnk fort 
~ J~=, ,..., Sub Statio11•2 

wi ll be but very few stops bet ween the town s. T he sclu.:<l ul e wi ll 
be as high, or higher, than anything now being ma in ta ined in 
r lectri c rai lway operation in the UnitLd S tates. A ll t he pr incipal 
towns connec ted by thi s road arc county scats, and when it is com
pleted it will connect fi ve county seats and run throngh as fin e a 
fa rming co untry as can be found in the Sta te of Indiana. 

Townsen d, Recd & Company, railway lmilclers, who now have 
headquarters at Indianapolis, are the contractor s and financien; of 
the road. The office rs of the Indianapoli s, Lebanon & F rankfo rt 
Rail~vay are: George Town send, president ; Pi erre Gray, vice
pres ident ; Robert P. \ Voods, treasurer, and W . S. Recd, secretary. 

•• 
Atlantic Avenue Improvement 

The At lantic Avenue, Brooklyn, improvement will be continned 
111 spite of the attempt to stop the work by injunction. T he appli -

cation of the Brooklyn Rapid T ransit Company 
for a restraining order to s top th e depress ion of 
the tracks of the Long Island Railroad in A tlan
tic Avenue ha s been deni ed by Supreme Court 
Justice Smith. The work of tunneling and 
track depress ion had made con siderabl e head
way before the Brooklyn Rapid Transit Com
pany appli ed for the injunction. The ficrht it is 
said, grew out of the denial of the rigl~t ~f the 
Brooklyn Rapid Transit Company to run a trol

2 - 300 K. W. t;~ Volt Rotaries 
ley line through the avenue a ft er the steam ca rs 
have been removed. 

176 Mi. 2/i, Fii; 8 Trolley 
66 Mi. 400,000 C.M. Feeder 

l9"Z Mi. •4 Hig-h Ten.sion 

Justice Smith says that the delay of the Rapid 
Transit Company in beginning thi s action and 
making the claim that the Atl antic Avenue im
provement is illegal and viola ti ve o f it s rights 
as land lord of the Long I sland Ra ilroad Com
pany is in excusable and unexpl ained and fur 
nishes a sufficient and conclu sive r eas~n why the 
preliminary injunction ought not to be granted. 
T he court refers to the public agitati on for years 
for the removal of steam cars from the surface 
of At lantic Avenue, and the final appointment o f 
a covimission by the State Legi slature to put 

(7 _\ ~~~~~ !:~~:\ 400 Volt 3 Phase Gen. the improvement through, all of which was 
,,..,<. t 2 - 300 K.W. f:,\j Volt Rotaries known to the Rapid T ransit Company, whi ch 

Indianapolis 

made no move in the matter until work had be
gun under the several contracts. 

----+♦----

Electrical Industries of Pittsburgh 

MAP OF INDIANAPOLIS, LEBANON & FRANKFORT RAILWAY 

At the recent annual meeting of the American 
A ssociation for the Adnncement of Science, 
which was held at Pittsburgh, P a., and at which 
400 members were present, an interesting ad
dress was given by Geo rge H . Gibson, of the 
\Vestinghouse Companies' Publi shing Depart
ment, on the ''Electrical Industri es of Pitts
burgh and Their Economic Influence." l\fr. 
Gibson spoke of the rapid growth and present 
extensive dimen sions of the \Vestinghouse 
Electric & Manufacturing Company's plant. a1'1d 
pointed out that thi s immen se in -, ta llation is 
shortly to be duplicated. Continuing, he sa icl : 

T-rai ls on oak ti es, well ballasted. T here wi ll be no grades to ex
ceed 2 per cent, and very few of those. 

In order to secure passenger business between these towns and. 
Indianapoli s, in spite of the competition of steam roads, high 
speed wi ll be a necessity. T he maximum speed figured on is some
thing over 60 miles per hour. T he cars will be equipped with fo m 
75-hp motor s. Cars are to be 50 ft. in length, of standard constrnc
tion and with very fine fini sh and furni shin gs. The power house, as 
indicated on the map, will be located at Lebanon, and will contain 
two rooo-kw, and one 800-kw 400-volt three-phase generators, and 
two 300-kw rotary converters, taking 400 volts on the altern at ing 
current end , and delivering 650 volts to the troll ey wire on the 
c!ircet-current end. There are to be fonr sub-station s fed from the 
main power house by three-phase high-ten sion lin es. Feed wires 
ex tend 6 miles each way from a sub-sta tion as aux iliaries to the 
tro lley wire. 

It is the expectat ion to make the run from Lafayette to Indian 
apo li s, 70 miles, in two hours. The time from Crawfordsville to 
Indianapoli s, 54 miles, is to be one and one-half hours. There 

' 'The modern industri al age began with the advent of the steam en
gine, but , in order to utilize it s power, some means o f transmi ss ion 
was necessary. The agent pa r excell ence fo r power di stribution is 
electricity. E lectricity has furni shed also the most u seful mean s 
of lighting, and electro-chemistry ha s opened up a new but rapidly 
developing bran ch of industri es." Mr. Gibson spoke of electric trac
tion as an important factor in developing cities, redi stributing 
popul ation s, bui ld ing up suburban di strict s, and afford ing conveni
ent transportation to far ming commun ities . H e also referred to the 
use of electricity in the modern facto ry, and of the possibilities of 
electricity in mining. He said that electro-chemi st ry has not 
only made al uminum a rival of copper as an electri c conducto r , 
but nearly all the copper is now electrically r efin ed. H e :-a id that 
mechanica l and engineering development is a measure o f a co un
try's civili zation , and showed that the power plants of th e United 
States generated 69 per cent of all the electricity u~ed in the world, 
76 per cent of all that portion avai lable for traction, 76½ per cent 
of all the electric 1·ailway mileage, ancl 83 ½ per cent of all the 
tro lley cars. 
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An Obstacle to R apid Transit 

BY HOW ARD S. K NOWLTON 

Rapid transit m cities is to-day a complex function of four im
portan t variables-right of way, equipment, operators and pas
senger s. The t ransportation efficiency of any system is vita lly 
dependent upon each one of these factors. This efficiency may be 
expressed as a percentage by dividing the safe running time of any 
equipment between two or more points by the actual time made in 
practice. The best that the equipment can do in accelerating from 
standstill upon a tangent level track in good condition, r eaching 
maximum speed at normal voltage, main taining thi s speed over 
unrestricted right o f way until a quick braking stop ends the run, 
is the measure of minimum time possible between two points wi th 
the car brought to rest at each. Such a speed-time characteristic is 
ideal from the kinematic standpoint alone, and entirely neglects 
economy of power, judicious coasting, making up lost time on 
schedules, and, to some degree, comfort of passengers. Such a 
percentage is merely suggestive of possibilities, a nd is important to 
the maker of schedules in much th e same way in which the 
elec trica l efficiency of a generator is of interest to the dynamo 
designer. T he figure which most concerns the progressive man
ager is what might be called the "commercial efficiency of trans
portation," or the ratio of schedule time to actual time in the same 
units. 

The relative importance of the four factors mentioned depends 
largely upon the system examined. Neither acceleration nor 
station stops are of prime interest on an interurban road from 
fift een to twenty miles long or upward. Maximum speed of equip
ment and right of way are here in the front rank, while in a con 
gested city street or on an elevated or underground line, accelera
tion and stops are of the utmost importance. 

In perfecting the machin ery of transportation remarkable pro
gress has been made in all of these factors, with the exception of 
the last. The average passenger's inability to realize that he is to 
do his own part if he is to obtain and conserve rapid transit is 
most apparent on elevated railways and in subways through the 
crowded districts of large cities. Money spent for quick accelera
tion to high maximum speed is largely thrown away when station 
stops become prolonged to t wo-thirds of the running time between 
stopping points through the inability of the passengers to perceive 
the con sequences of each second of delay. Multiple-unit control 
and 100 per cent weight on drivers can do little fo r the transporta
tion efficiency if passengers fa il to r ecognize the helplessness of the 
entire service against their own dallying. An excellent example of 
the importance of station stop s in thei r influence upon the sch edule 
is found in the operation of t rain s northbound through the Boston 
subway. From P leasant Street to Haymarket Square, inclusive, a 
di stance of about 1.13 miles, with 15-second stops a t P leasant Street, 
Boyl ston Street, Park Street, Scollay Square and A dams Square, 
the running time is eas ily made in 6 minute s, wi th a schedule speed 
of 11.3 miles per hour and an average speed of 14.5 miles per hour. 
Increas ing the stops IO seconds a t each station brings th e time to 
6 minutes and 50 seconds, and lowers the schedul e speed to 9.9 
miles per hour, a r eduction of nearly 12½ per cent . With stops 
averaging 35 seconds, a fr equent ru sh hour cond ition, the trip is 
readily made in 7 minutes 40 seconds, schedule speed 8.8 miles 
per hour. The reduction from normal is over 22 per cent. T he 
average di stance between these stat ions is about I 195 ft., and the 
effect of stops would be still more pronounced if the alignment and 

. grade were less severe. Addii1g 20 seconds to each of the stops on 
the Brookline circuit of the Boston & Albany Rai lroad, at present 
operated by steam, would lengthen the running time by about I I 

per cent on a lin e 22.9 miles long with twenty-one stations averaging 
1.09 miles apart. _ 

On crowded city streets delays in passengers boarding or leaving 
cars are likewise pernicious, although to a less degree in the major
ity of instances. In spite of the fac t that stopping points are fast 
becoming regularly designated in the best street railway practice 
by marked poles or sign s, th e average duration of stops does no t 
bear as high a proportionate r elation to running time as does that 
on a strictly rapid transit road, in view of the fewer number of 
passengers or dinari ly en countered. 

The remedy fo r such delays lies of course with the passenger and 
railway company join t ly. It behooves every manager who has to 
meet the criticism of "slow service" to look well into the stops of 
his cars and trains. W hen a passenger is brought to realize that the 
aggregate delay to sixty of his fellow beings on a car or train is one 
minute for each second of time which he uses up in getting on or 
off, a step in the right direction has been taken. In America few 
men will intentionally delay others on a car in the face of the 
a_mount of public sentiment which can be produced by an impa
tient body of pas~engers, The company owes it to the public to see 

that its individua l members realize the importance of each doing his 
part in making transportation safe and swift, and the passenger 
needs to be informed by open and fai r illustration that, although the 
equipment may be well des igned, the track level and straight, thP. 
operating personn el well trained, without his co-operation rapid 
tran sit on short, quick runs cannot be obtained. · 

•• 
Hearing on Pennsylvania Tunnel Franchise 

T he public hearing before th e committee on railroads of the 
New York Board of Aldermen upon the Pennsylva nia tunnel 
contrac t proved to be an intere.;ting event, as it disclosed the 
p olicy of th e oppon ents of the measure and th e plan they propose 
to follow. A lderman Whittaker read a pro t est, in which he said 
in part: 

"In my judgment th e city should n ever g rant perpetual fran 
chises. T h e act ion of the Board of R ap id T ran sit , approved by 
the Mayor, is in its nature a u surpatio n of power . It is absolutely 
impossible to foresee all t he conditicns which should b e provid ed 
against in behalf of the city. H undr eds of contingencies exist ; 
thousands of possibilities lie dormant, most of which cannot be 
solved at this time; and th e attempt to solve th em by a contract 
which binds the city perpetually is to attempt the impossible." 

A ld erman Doull want ed to know why th e commiss io n had not 
requi red bonds from t he company as in th e case of the contract 
for the subway. Comptroller Grout answe r ed that the company 
intended to spend about $50,000,000 in building the tunnel, and 
that the city would have a lien on its p roperty fo r the proper 
execution of th e work and to prot ect th e city against damage 
claims. Mr. Grout added that t h e proposed r ailroad, while it 
would prove of great benefit to New York, would n o t only n ot 
cost th e city a penny, but would be a profi t able source of r evenue. 
"If every railroad company owning franchises in the city paid 
as much for their trackage as t he Penn sylvania will pay," said the 
Comptroller , "our revenue would be increased by ab out $10,000,-
000 a year." 

A lderrrian Doull wanted to kn ow what was the r eal purpose 
of th e Pennsylvania Company in seeki n g th e fra nch ise. H e was 
sure t h ere was "something hidden behind the wh ole thing," and 
the aldermen ought to kn ow all about it and th ey would before 
the fra nchise was granted, said he. 

'' It is well known," responded Mr. Boardman, " that th e l-'cnn
sylvania Company has acquired control of t h e Long I sland Rail
road. T h e Pennsylvania Co mpany is desirous of competing with 
th e New York Central Company, and for that purpose it wants an 
entrance into New York. The P ennsylvania also wants a large 
share of th e competitive passen ger business of Long Island. 
Therefo re, it wants to connect it s main system with th e Long 
I sland sys tem. Th en they are interested in th e fr eight traffic , ana 
I suppo se th ey al so h ave so me views with regard to th e future." 

For the closing up of Thirty-Second Street between Seventh 
:md Ninth Avenues, t h e P ennsylvania will pay $788,000. This 
amount, Mr. Doull said, was a pittance and did n ot r epresent the 
va lue of the property. Th e eigh t corners to be t aken over were 
worth at least $rno,ooo each , he said. 

T h en the r eal animus of the opposition was revealed, and, as 
had be en expected, proved to be the jealousy of the aldermen 
because of th e great powers vested in the Rapid T ran sit Commis
sion. The alderman then attacked th e Rapid T ransit Commiss ion. 
It was a self-perpetuating body, he said; was n ot r esponsible t o 
the people, and therefore should n ot be empowered to have any con 
trol over the gran ti ng of public franc hises. T h en other aldermen 
pro tested that th e franchise was a perpetual one, that the r eadjust
ment clause did not suffici ently protect th e city, and th at th e con
tract co ntained n o eigh t-day clause. M r. Doull called into ques
tion t he sincerity of the Rapid Transi t Commission. He said it 
seem ed to h im th at th e commission had sought only to safeguard 
the in ter ests of the Pennsylvania Co mpany. 

Mr. O rr resented th e im putation. So fa r fro m g iving the com
pany any advantage, he said. M r. Cassat t and oth er o ffi cers of 
the company had charged that t he commission was trying to 
keep th em out of th e city by making th e t erms prohibitive and 
had point ed out that in n o oth er city in thi s country or in Europe 
h ad a rai lroad co mpany been charged for sub-surface privileges. 

Controller Grout th en said h e wish ed t o impress pn th e com
mittee that thi s was n ot a cas.e in which municipal ownership could 
be con sidered , as the rail road was no t fo r citizen s within city 
limits, but for traveler s from dist ant parts. R eferring to the eight
hour labo r law, th e controller said he sympathized with the Cen
t ral Federated Union, but a t n o time did it occur to the members 
of th e commi ssion that it could b e inserted in this franchise , as 
it was dealing with a corporation. 

At the conclusion of the h earing it was g enerally believed that 
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some delay wo uld be experienced and that the contract between 
the city and the railroad could not be executed before the fall , but 
there seems to be no doubt that the franchi se will b e granted on 
the present terms. It was announced that the bett er elem ent of 
the Board of Aldermen was convinced that th e buildin g of the 
tunnel would be a good thing for the city, and th e leaders o f the 
Republican party in the various boroughs have promised that 
they wi ll exert their influence to h ave th e plan pushed through 
without delay. The fran chise wi ll be app roved by th e aldermen 
early in September. A maj o rity vote for the co ntract has alreadv 
been assured. 

In speaking against the approval of the suggest ed contract on 
Friday Alderman D oull said that he lived in th e region where the 
terminal is to be buil t, and that the property owners of that di s
trict were opposed to th e Pennsylvania proj ect for th e reason 
mainly that the city had not insist ed on the co mpany payin g more 
money than was stipulated in the contract for th e closing of that 
street. When the reso lu ti on to approve the franchi se comes up 
before the aldermen a petitio n will be presented wh erein it will be 
shown that over 90 per cent of the property owners are in favor of 
the Pennsylvania tunnel scheme, a nd fact s will also be brou ght 
forward to demonstrate that since the plan of th e company has 
become known the value of property in the di strict has increased 
consi derably. · 

Car for the Distribution of the Chicago Tribune 

The Chicago Tribune recently put in operation, on th e Chicago 
City Railway, a special car for the early morning delivery of it s 
papers. This car, which is shown in the accompanying engraving, 
was rebuilt by the Chicago City Railway Company from one of 
its sing le truck box cars, the main change being the removal of 
the ordinary seats and cutting of doors in the sides, through which 
large bundles of newspapers can be passed. This car leaves th e 

TROLLEY CAR FOR NEWSPAPER DISTRIBUTION 

corner of Clark .and Washington Street s a t 3.45 a. m. , and runs 
down Clark Street and W entworth Avenue as far as En crlewood 
about seven mi les. At point s along the line di stribut ing° wagon~ 
meet the car and relieve it of its load of n ewspapers. Th er e 
woul d seem to be no good r eason why a similar practice could not 
be ~a~ried out in many other cities and in other parts of Chi cago. 
~his 1s the first move mad e by any of th e Chicago street railway 
Imes towards carrying anythin g but passencrers and the United 
States mail. 

0 

•• 
Baltimore Company to Insure Employees' Livfs 

The United Railways & E lectric Company, of Baltimo re, has 
arranged to insure the lives of the mot ormen and co nductors in 
its employ. In th e case of fatal accident while in the service of 
t~ e _company the sum of $1000 will be paid to the family of the 
v1ct11n. 

This arrangement has been entered into with State Insurance 
Commission_er Wilkinson, who is designated by a law passed by 
the last Legislature t o act as agent for such a plan. T his is known 
as the "Employers and Employees' Co-operative Insurance an d 
Liabi lity law." 
. It permits the employer to deduct on e-half of th e cost of thi s 
m surance from th e wages of the employee. It has been decided 
by the man~gement of the United Railways that the company will 
pay the entire amount and will make no deduction from the wages 

of the men. It will cost 6o cents for each emp1oyee so protected, 
and the aggregate to be paid by the United Railways will be about 
$1800 a year. Th e insurance is to be accepted as settlement for 
any claim against the company, and in this sen se is a mutual ar
rangement between employer and employee. 

----♦----What is Meant by a Grade Stated in Per Cent? 

BY CARL H ERING. 

It ha s become customary in thi s country, and the custom is a 
good one, of stating g rades in per cent, meaning the vertical rise 
in feet for eve ry 100 ft. of distance. In France the expression 
··0 / 00° ' instead of "%", is often used in a similar way for very 
slight grades, and it then means per thousand instead of per hun
dred. In England the r eciprocal value of the per cent is used, 
that is, instead of r eferring to the rise per hundred feet distance, 
the slope is indicat ed by the di stance in which the ri se is r ft . 
vVhat the advantages are in the E ngli sh system is not apparent, 
but as neither the French nor the English system is used in thi ,, 
country n either need be di scussed here; it suffices merely to kn ow 
what they mean when we read foreign literature. 

In stating grades in per cent, the question arises, "What is meant 
by the di s tance of 100 ft . ? " I s it the hori zontal distance, as would 
be measured on a map, or is it the sloping di stance as would be 
measured by the length of rail or track? Or, in mathematical 
terms, does the term per cent r efer to the tangent of the angle o f 
the slope, or to it s sin e? Reference books of the "shears and paste;, 
order use the term per cent without defining it, while others do not 
use the term, but give grades in other t erms, which involve no am
biguity, leaving one in the dark, however , as to what is meant by 
per cent. 

Before preparing a t able which involved thi s ques tion, the writer 
obtained the opinions of a number of experts, and from these it 
was found that practice was decidedly different among different 
engineers; some say the tangent is invariably meant , other s say the 
same of the sin e; some were more ca ut ious and said that a cert ain 
one was "usually" meant. Owing to thi s discrepancy, the mat ter 
was. considered to _be. of sufficient interest to warrant calling at
tent10n to the amb1gt11ty and to the lack o f any uniform practice. 
This ambiguity is not without due cau e, however, as there are 
good reasons for sometimes referring to the horizontal di stance and 
sometimes to the inclined distance, and it is therefore improbable 
that uniformity will ever be establi shed, much as it may be desired. 
When maps are u sed the hori zontal di stance is invariably referred 
t~, as that i~ the 0~1e directly measurable on maps; the tangent is 
li1~n meant 111 sta tmg grades in per cent . On the other hand, in 
usmg th e usual fo rmulas or diagrams for calculatincr the t ractive 
effort or r esistan ce on grades, th e sloping di stance or 1: ngth of track 
seems to be invari ably meant , as the part of the tractive effort due to 
the grade then bears the same relation to the total weicrht of a ca r 
or train as the ri se bears to the sloping distance; or, in ; ther word s, 
on a 3 per cent gr~de, for _i n stance, thi s tractive effort will be 3 
p~r cent o f the weight; this calculation, therefore, becomes very 
simple. In the la tter case the term percentage refers to the sine 
and not to the tangent. Thi s difference in the use of the term 
" per cent," when referring to grades, shows the necessity o f stating 
~vhat ~me mean s when one uses thi s term. In existing literature, 
111 which_ an a~thor_ d_id no~ explain what he meant, the proba bilities 
are tha t 1f he 1s a civil engmeer or steam railroad engineer he m eant 
the tangent, and if _he is an electrical or mechanical engineer and 
referred to the tractiv e force, he meant the sine. 
. It c~n readily be shown that in the u sual engineering calculations 
mvolvmg grades. there is really no material difference whether the 
~angen_t or the sine is u sed. In the usual steam railroad practice, 
mvolvmg only ve:y small grades, the difference would hardly be 
1:1easurable, and either the tangent or sine may be used in calcula
t10ns: depending upon which is the most con venient. In electric 
tract10n, g rades on adhes ion road s rarely amount to 14 per cent or 
over, and it ~il l be fou nd that for a grade of q per cent (about 8 
<legs. ) the difference between the tangent and sine is a lmost ex
act ly I per cent, from which it follows that in most encrineering 
calculations involving gr~des not over 14 per cent the qu~stion o'f 
whether th e t angent ?r sme was meant is of no g reat importance 
unless great accuracy 1s required. It is in tables which are intended 
'.ob~ accurate, and in calculations involving steep-grade cable road s, 
mcl111ed plane roads or rack and pin ion roads, that it becomes im
portant to state clearly whether it is the hori zontal di stance or the 
slope di stance that is referred to when the grade is sta ted in per 
cent or per th~usand or by the English method. As these cases are 
by no mean s mfrequent, however, it is very desirable that one of 
the t wo methods be made standa rd , so that it may be clearly under
s tood ,~hether '.he tangent or th e sine of the angle of slope is in
volved m denot111g the grade in per cent, 
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Brooklyn Bridge Plans 

).Ir . Par~ons' plan fo r r elieving the crmh at the l\Ianhattan term 
inal of th e Brooklyn Bridge, and proYi ding adequate facilities fo r 
future de velopments, seem s cle ~tin ed to meet the sa me fate as ih 
predecessors. A s ann ounced las t week the Parson s plan wa s rc
ceiYcd with fayor by the Rapid Tran sit Comm issioners. and a reso
lution approYing it was pa ssed unanimously; but a t the next meet
ing this action was reconsidered a ft er Bridge Comm issioner L111den 
thal had had hi s innings, and the approva l was withdrawn so far 
as it r ela ted to the Nassau Street plan s. Mr. Lind enthal's com
munication reYiewecl th e plan proposed by .i\Ir. Parson s, and re\'ived 
the agitation for a moving sidewalk. H e said in substance : 

MR. LI N DENTH AL'S J'LAN 

T he connection of the bridge with the \ Villiam sburg bridge b) 
tunnel road under Centre Street offer s deci ded ad\'antages, for the 
reason s so conv incingly stated by Mr. Parsons, and which must be 
ob\'iou s to any on e who had studied the situation. My fo rmer 
r ecommendation of connec ting the l\!Ianhattan encl of these two 
bridges by means of an addit ion to the present eleYated railroad 
along P ark Row and the Bowery had fo r it s principal reason the 
avo idance of di sfigurement o f Centre Street. 

\ Vhile the elevated rail road wh ich I had proposed fo r t he conn ec
tion of the bridge t ermini offered easier grades and would have been 
less cos tly to build and to operate, it carri ed with it the complica
tion of a n ecessa rv combin ation with the Manhattan Elevated Rail 
road Company, \~hose structure is n ow on Park Row and t he 
Bowery. 

A tunnel from the M anhattan terminus of the \Villi amsburg 
bridge. along D elancey Street to Centre Street. can be built inde
pendently o f the Manhattan E levated Rail road, but there is little 
question that thi s company will find it to it s interest to join the city 
in the con struction of a su itable stat ion at City H all Park. T he 
bridge terminal would be under the stn:et leve l, and the l\Ianhatiail 
E levated R ai lroad abO\·e th e street level, and over th e same land. 

If, however, no arrangement could be made with the Manhatt;i11 
E levated Rai lroad Company for a station in common at this point , 
the city wi ll still be abl e to go ahead with it s own improvement s. 

The \Yilliamsburg bridge will be of very little use unless provided 
with a direct approach to th e Ci ty H all reg ion of M anhattan ; there 
for e, the connec ting link from the vVilliam sburg bridge down town 
should be commen ced at the earli est practi cabl e moment. The 
present indications are that the \ Vi lliam~burg bridge will be com
pleted Oct. I , 1903. 

The tunn el under Delancey Street and Centre Street can be built , 
if necessa ry for financial r eason s and to save time, in two in~ta ll
r,1ents; the fir ~t being from the \ Vi ll iamsburg bridge to the inter
section of the proposed ex tension of D elancey Street and Cent re 
Street. At that point , which is n ea r the Sp ring Stred station of the 
subway, passenge r s could be temporarily transferr ed from the 
\Vill iamslmrg bridge to th e subway under Elm Street, until such 
time as the second in stallment o f the tunnel , under Cent re Street 
to th e terminal at the Brooklyn Bridge, shall have been com
pl eted. 

T o thi s end it would be ad\'isabl e a t once to carry ou t the plan s 
now befor e the local Board of Publi c Works in regard t o widening 
"9elancey Street, from Clin ton St reet to the Bowery. 

The continuation of th e tunnel t r acks on Centre Street to the 
Manhattan end of the Brookl yn Bridge, and the underground sta
tion there, could be done while the Williamsbu rg bridge is in use:. 
with it s tunnel approach tempora r ily ending at E lm an d Spring 
Streets. 

In regard to depressing the troll ey tracks from the Brooklyn 
Bridge to a tunnel in Nassau Street, it is my opinion that the work 
should not be con sidered until the proposed tunn el under Maiden 
Lane shall have been author ized. 

In the m eanwhi le, the traffic over the Brooklyn Bridge is certain 
to grow, notwith standing the r elief whi ch the \ Vi ll iamsburg bridge 
will afford. and it is absolut ely necessary to increase the tran sporta
tion faci liti es over that bridge, without waiting for the completion 
oi the \ Vi ll iamsbu rg bridge, or the \Vhitehall Street tunnel, or the 
Maiden L ane tunnel. 

P erman ent relief over the Brooklyn Bridge can l~est and quickest 
be given by a moving platform. I have pointed out before that the 
transportation capacity of the moving platform is several t imes as 
great as that of a st r ing of trolley cars crowded to the utmost, 
which is the rul e now on the bridge during rush hours. It would 
at once more than double the capacity of the present st ructure, 
which must be rel ied upon for several years as the principal outl et 
to the Borough of Brooklyn. 

T he safety of the bridge and it s durabi lity wi ll be enhanced by 
subst ituting for the present concentrated trainloads the uniformly 

di strib uted and much ligh ter load of a moving plat fo rm- until such 
fut ure time when t he antiquated stiffening system can be replaced 
with a modern con st ruct ion of t wo decks, carrying at least six 
t racks. T hen it wi ll be an easy matter to change the moving plat
for m fro m one set o f t racks to another, and thus in the end the 
Brooklyn Bri dge may accommodate elevated train s, troll ey ca r s, and 
the moving pla t fo rm-all on the same structure. 

A movin g platfo rm can be placed upon the Brooklyn Bridge in 
nine months' period, in connect ion with an orderly and systematic 
trolley term inal at the Brooklyn en d of the bridge-for which there 
i~ ampl e room on the bridge plaza owned by the city-can be readily 
bui lt . T he Brooklyn Rapid Transit Company, with the same mun 
ber of ca rs which it owns now, will be able to accommodate the 
traffic more effi ciently at that point and th ro ughout Brooklyn . 

I beg, th erefore, to recommend : F irst, that the tunnel line be 
built fro m the W illiamsburg bri dge to Centre Street and down 
Cen tre Street to the City Hall terminus, and that accura te plan s 
and est imates of cost be prepared th erefor ; second, that simul
taneously a moving pla t fo rm be install ed on the Brooklyn Bridge, 
and that the necessa ry legal steps be authori zed therefor ; third, 
that all fu r ther improvements be taken up la ter , and in a systema tic 
111anner, so as to fit into a general scheme of r apid tran sit connec
tion between the East Ri ver b ridges and rapid t ransit lines on 
both sides o f the East Ri ver. 

CONDI TION OF BRIDGE 

In the discussion whi ch fo llowed the r eading of thi s r eport Mayor 
Low stated that he was now sati sfi ed that so much of M r. Parson s 
plan as related to the Centre Stred sub way met with the approval 
of the majo ri ty of cit izen s He therefore asked the commiss ion tl 
aut hori ze him to ask M r . Par .son s to co-operate with th e Bridge 
Commi ssioner in the pr cparat1on of deta iled plans. As to that pa rt 
of the Chief E ng ineer 's plan which referred to Nassau Street, 
he had reached the conclusion th at thi s was a matter which required 
ca reful study, and therefo re he wo uld with draw that portion of the 
resolut ion offered by him at the last mee ting of the board, which 
referred to the Nassau S treet plans. 

T he board hav ing agreed without discuss ion to the proposal that 
l\fr. Pa rson s should discuss the detail s of th e Centre St reet plan 
with Mr. L inclen thal. ai1 in fo rmal discuss ion arose concerning the 
merit s of the movable p lat fo rm system as it might be applied to 
Brooklyn Bridge. 

George S. Mo ri son, a civi l engineer, explain ed the advantages 
o f the system, and was seconded in hi s effor ts by the Bridge Com
mi ssioner. Mr. Mori son a nd Mr. Lindenthal agreed that the mo \·
ing platfo rm wo uld travel at the rate o f from 2½ to IO miles an 
hour. T hey admitted, however, that if the bridge t rain s we re used 
in add ition to the plat for ms it would be necessary to build a new 
suspended superst ructu re. T hi s, Commi ss ioner L indenthal r e
marked, coul d be don e a t a cost of about $2,000,000, and h e added : 
"The Br idge is not adapted to the t rolley ca r traffi c it is now mostly 
used fo r. T he capacity of the br idge has now reached its utmost 
limit. an d although the anchorages, cables and piers are all right 
yet, it is only by keeping a large sta ff of men at work in specting 
the already overst rained st iffen ing t ru sses and in looking out fo r the 
sta r ti ng of ri vets that it is poss ible to insure safety un de r the 
present condit ion s of t raffic." T his statement was cor roborated 
by Vvi ll iam Barcl ay Pa rsons an d George S. Mo ri son, another engi
n eer of prominence. 

•• 
Increase in Passengers Carried in St. Louis 

According to the sta tement o f the St. Louis T ran sit Company, 
filed with the City Register on July 9, the business o f the company 
for the quarter en ded in June has surpassed the r ecord of any 
quarter since the organization of the company. In the three 
months 33,229,842 passengers were carri ed in 1,296,544 t rips. In 
the same period las t year 30,210,677 passengers were ca rri ed in 
r.262,436 tr ips. In April , May and June, thi s year, 34,108 more 
tr ips were made than in the same quarter o f las t year, and 2,019,165 
more passenge rs were carr ied . A large increase over the same 
period of rgo r was also made in the fir st quarter of thi s year. The 
half-yea r closing June 30, was, j udg ing from returns on fil e, most 
pros perous that the St. L oui s T ransit Company has ever had. In 
J anuary, February and Ma rch of thi s year 31 ,575,192 passengers 
were ca rri ed in 1,145,634 tri ps. In the same months in 1901, 25,713,910 
passengers were carri ed in 1,268,952 trips. In the fir st quarter of 
thi s year 123,318 less tri ps we re made than in rgor, but 5,861,281 
more passengers were ca rri ed. In thi s half year the company 
carri ed 64,805,033 "revenue passengers" in 2,442,178 trips, as com
pa red to 55,924,587 passengers in 2,531 ,388 trips in the first six 
months o f 1901. The passenger patronage shows an increase for 
the six months of 8,880,446 fa res, and a decrease , of 89,210 in the 
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11 umber of trips, though, in the record-breaking second quarter, 
there was an increase in trips. 

A comparative statement follows: 
Passengers 

First quarter, 1901 ........................ 25,713,910 
Second quarter, 1901 ...................... 30,210,677 

Totals ................................. 55,924,587 
First quarter, 1902 ........................ 31,575,191 
Second quarter, 1902 ...................... 33,229,842 

Totals 6--1- ,805,033 

An lnterestin~ Or~anization Chart 

Trips 
1,268,952 
1,262,436 

2,531,388 
1,145,634 
1,296,544 

2,442, 178 

The chart illustrated on thi s page has r ecently been prepared 
in the office of President J. L. Greatsinger, of the Brooklyn Rapid 
Transit Company, and shows the relation borne by the va rious offi
cers of that company to each other. There have recently been 
a number of changes made in the per sonn el of the company, and 
during the process some of the offices have been aboli shed and n ew 
ones created. T hat no confusion might ari se, th e accompanying 
chart has been draw n up , which show s effectiv ely the severa l po
sitions and the interdependence and relation of each to the others. 
A number of the offices indicated on the chart have not yet been 
filled, this being especially true in the rank of assi stant. It will 
be noted that each principal o f a department has an ass istant, which 
greatly facilitates the per fo rmance of routin e duties, as well a s pre
venting confusion and delay should the chief be occupied when 
called upon for information, etc. Below is given a li st of the 
principal offici als, and those familiar with the former personn el 
of the company will notice a number of new names: 

OFFICERS OF THE B. R. T . 
President , J. L. Greatsinge r. 
Asst. to Pres ident, J. F. Calderwood. 
Vice-president, H . C. Du Val. 
Vice-president, Col. T. S. Williams. 
Secretary and Treasurer, C. D. M eneely. 
Comptroller, W . B. Longyear. 
Auditor of Disbursem ents, vV. M. Barnaby. 
Auditor of Receipts, C. F. W ell s. 
General Superintendent , D. S. Smith. 
Superintendent, Surface Lines, W. W . Wheatly. 
Superintendent, Elevated Lines, G. W. Edwards. 
Asst. Supt. , E levated Lines, F . L. Morse. 
Superintendent, Bridge Divs., E. F. R eeves. 
Master Mechanic, Surface, H. H . Williams. 
Master Mechanic, Elevated, A. J. Wilson. 
Asst. Master Mechanic, Elevated, J. D. Keiley. 
General Counsel, Sheehan & Collin. 
General Attorney, G. D. Yeomans. 
Purchasing Agent, L. Van Cott. 
Chief Engineer, J. C. Brackenridge. 
Engineer of Way and Structures, E. H. Packe. 
Architect, D. R. Collin. 
Engineer P. and E. Transmission, C. E. Roehl. 
Asst. Eng. P. and E. Transmiss ion, C. B. Martin. 
General Storekeeper, W . J. O'Connor. 
Claim Agent, I. I saacsen. 
Chief of Transfer and Ticket Dept., H . A. Crowe. 
General Ticket Agent, I. P. Dev ereaux. 
Real Estate Agent, 0. Harriman. 
Pay Master, J. J. Bryers. 

The chart was completed a week or two ago and has worked 
very satisfactorily. The careful manner in which the details have 
been worked out show the hand of an expert in organization, both 
from the financial and operating standpoint in the development 
of the system, and the harmonious condition which already exists 
in the r elations of the various officials indicates a speedy improve
ment in the service as well as a more economical showing for 
running expenses. 

----♦----
Colorado Rate War Settled 

Rate wars are commercial di sasters, and their effect upon the 
value of securiti es is always deplorable. An example of thi s is 
found in the controversy between the Denver & Southwestern and 
the Colorado Springs and Cripple Creek District Railway, which has 
just terminated. For six months the Denver & Southwestern, and 
the so-called " Short Line," operating roads between Cripple Creek 
and Colorado Springs, have been engaged in a rate war. Passenger 
rates between Cripple Creek and Colorado Springs have been cut 

from $2.75 to 25 cents, and merchandi se has been carri ed as low 
as 5 cents per ton weight, and rad ical reduct ion s made in rates for 
the transportation of ore. Previous to the ra te war the Denver & 
Southwestern was show ing earnings of 14 per cent upon its common 
stock, but when the fight was fi ercest the company was not ea rning 
its dividends. It was strong in treasury assets, however, and in 
a position to meet it s fixed charges for some time to come. Divi-

ORGANIZATION OF BROOKLYN RAPID TRANSIT COMPANY 

<lends of 5 per cent and 6 per cent r espectively were paid upon 
the preferred and common stock up to F ebruary of this year, 
but payment o f the quarterly dividend due in l\fay was pa ssed on 
atcount of th e rate war. 

Before the misunderstanding with the Short Line the D enver & 
Southwestern Company's bonds sold at par , the preferred stock at 
So, and the common stock a t 82. During the ra te war the bonds 
sold as low as 84½ and the nominal quotation s fo r the stock were 
in the thirti es. The bonds are now quoted at 91, the preferred stock 
at 55 and 60, and the common stock at 45 and 6o. 

The foll owing official statement of sett lement of the ra te wa r 
has been issued: 

"The rate war between the Denver & Southwestern and the 
Cripple Creek Short L ine was ended fore ver by the ra te schedule 
which went into effect June 30 at 12 o 'clock at night. An arbiter 
arranged the schedule, and the roads will herea ft er run on the basis 
of a close pool, and in perfect harmony. T he basis of settlement 
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was practically a return to the old schedule, some items being a 
little higher , and some a little lo\\" er. It is suppo sed that the ar
bi trator a rrived at a sett lement by taking the actual fig ures of opera
tion o f both roads, and allowing each the same propor ti on of busi
ness it has been handling, the ba lance o f ea rning s to be pooled an d 
iater di vided." 

A return to anyth ing like the old schedule o f ra tes g ives a ve ry 
excellent prospect fo r substanti al return s from operation. 

Equalizing Brake Rigs and Wheel Wear- Changing 
Wheels and Car Bodies 

For several years the Grand Rapids Railway Company has ha<l a 
number of single trucks in operation which were designed and con
st ructed by \ V. \ V. Annabl e, the ma~ter mechani c o f the system. 
T hese trucks a re exceedingly s impl e in con struction, con sistin g 
simply of a r ectangular frame made of two th ickn esses of ba r steel 
¼ in. x 7 in s. hung from the journal boxes. The ca r body is sup
ported by ell ipt ic springs on the fo ur corners of the t ruck fra me and 
spi r al springs a re placed over each journ al box. 

T he con struction is extremely simple and does not en tail many 
repairs, but the criti cism which most ra ilway men have to off er 
again st th is design is that there is no way of getting the wheels 
out from below, and that to take the ca r body off the truck 
con sumes too much time. Mr. Annable admits t he fir st pa rt o f 
this cr it ici sm whi le denying the last. H e considers the money 
spent in shop equipmen t, an d the sacr ifices made in truck design to 
perm it wheels to be taken out from below a mi st ake. H e main
tains that with hi s shop fo rce and t he simple attachment s between 
t ruck an d car body wh ich he empl oys with the home-made trucks 
j ust spoken of, he can r emove wheels as quickly by running the 
t ruck out from un der the car as by any other plan ; moreover, thi s 
ease of truck remova l makes it possible fo r him to change car bodies 
on a t ruck in an hour. 

On these truck s a for m of equal izing brake rigging is used which 
call s atten t ion to some poin ts in brake-shoe wear which are not 
ccmmon ly con sidered, but ·wh ich Mr. A nn able believes to be im
portan t. The equalizing brake rig m ed on the A nnable truck is 
shown in t he acco:npanying sketch. For the sa ke o f clea rn ess 
everything has been omitted but t he brake rig proper. A pull on 

Stl'cet llail way Juurnal 

EQUALIZI NG BRAKE RIGG ING 

ei ther brake chain shorten s the di stance between brake-shoes, and 
since the brake beams are conn ected by rod s as u sual, the brakes 
are set. T he brake beams are each in two par ts, which fo rm the 
brake levers. Th e hooks shown on the levers are fo r preventing 
the r ea r lever s from loosening when the power is applied at the 
brake chain in fron t . With this rigging, which appl ies an equal 
pressure to all the wheels, Mr. Annable says he is able to obtain a 
very even brake-shoe wear on a ll fo ur wheels, and consequently 
an even wheel wear, while with some other r iggings thi s is not 
true. On a very common form of brake · rig it is necessary to put 
the pivotal point whi ch does the equali zing between the opposite 
wheels on a brake beam a lit tle to on e side o f the center o f the beam, 
and there is con sequently un ewn wheel wear. T his, Mr. Ann abl e 
thinks, is the reason fo r many cases of myster iou s un even wheel 
wear, sin ce wear on wheels by brake-shoes in street ra ilway service 
is an important fac tor in determining the t otal wear on a wheel. 
When once one wheel has worn smaller than the other the tendency 
is to make that wheel fl ange crowd the rail and cause a sharp 
fl ange. Thi s suggests another cause of sharp fl anges that may 
be worth con sid er ing .. 

Robbing the Toronto Street Railway 

The T oronto Street R ai lway Company, impressed with the 
belief that it was being syst ematically robbed by its employees, 
put the matter in th e hands of a detective agency. An employee 
of this agency, app lying for a position , was gi·,en a place as an 

extra conducto r, a nd , associati ng with the men, soon ingratiated 
him self with the oth er empl oyees. As a result of this he gained 
th eir confidence, and fin ally h e had di sclosed to him the systematic 
plan o f stea lin g that was bein g operat ed among the men. Fare 
box es are used in T o ronto , and out of th es e boxes the employees 
were extractin g ti ck et s by an ingeni ous but simple device. A strip 
o i m etal, a bout 8 ins. long , just wide enough to go through the 
slot o f a fare box, was used. Some 2 ins. or 3 in s. of one end of thi s 
was doubl ed over a lead pencil, thus formin g a spring, and pressed 
toge th er th e ends were pushed into the slot in the box , the sh orter 
end being secured by the springs o f the box. With the box held 
upside down , th e contents pass down the longer end, out of the 
slot , into th e rounded portion fo rm ed over the pencil and into the 
co nducto r' s hand. As a result of th ese di scoveri es nine con
ducto rs were arrested on June 5 while operating their cars. Out 
of thi s, it is sa id, g rew the demand of the m en for the r ecognit ion 
of th e union , and 2.l so for a uni fo rm rate of wages of 25 cents an 
h our fo r all motorm en and conducto rs, with nine hours to cor.
stitute a day' s work. _____ . .__ __ _ 

Consolidation of Lines at Trenton 

The Trenton, Lawrenceville & Pri11ceton Railroad, the Trenton, 
Lawrencevi lle & Princeton Extension Railroad, the Princeton Street 
Railway, the Yardley, Morri sv ill e & Trenton Street Railway, and 
the N ewtown & Ya rdley Street Railway have been consolidated 
with the New J ersey & P enn sylv ania Traction Company, although 
each of the individual charter s will be preserved. The meeting at 
which the consol ida tion was effected was held in Trenton on July 
ro, and the offici als of all the roads were r ep r esented. Robert E. 
\Vright , of All entown, P a ., president o f the L ehigh Valley Trac
tion Company, which is the dominant power in the movement , was 
present, and it was decided to purchase the stocks and bonds of each 
o f the roads in the name of the New J er sey & P enn syinnia Trac
tion Company. The Trenton, Lawrenceville & Princeton ancl 
Trenton , Lawrenceville & Prin ceton Exten sion Railroad Com
panies have steam railroad charter s, th e Prin cet on Company has a 
:- treet railway chart er, ('.;ch of the other compani es, which opera te 
across th e river in P enn sylvania , also have street railway charter s, 
while the New J er sey & P ennsylvania Company ha s a traction 
charter, embodyi ng all the privil eges of a steam railroad charter 
in N ew J er sey, ex cept the ca rryin g of fr eigh t. A steam locomotiYe 
and fr eight ca r s are run on the Prin ceton lin e, so far a s the two 
~team charter s cover the route. 

The capital o f th e N ew J er sey & P enn sylvania Traction Com
pany, was increased from $1 ,000,000 to $r,500,ooo, and thi s will be 
increased lat er to $3.000.000 or more. The new compauy wa s 
chartered la st fall, and Jilson J. Coleman is it s president. John 
B. H oefgen, to whom the three-cent fare ordin ances in Cleveland, 
Ohio, were awa rded, is presiden t o f all the companies in the com
bination excepting the Prin ceton Street Railway Company, which 
is headed by T. C. DuPont , of \Vilmington, Del. C. M. Bates, 
secretary and treasurer o f the P hiladelphia & Lehigh Valley Trac
tion Company and the L ehigh Valley Traction Company, is secre
tary and treasurer o f the companies a t Trenton. 

The N ew J ersey & P enn sylvania Traction Company now owns 
more than $r ,ooo,ooo worth of propert y in thi s vicin ity. The line to 
Princeton is r r .6 miles long, and the one to Yardley, 5.5 miles. 
The fo rmer is to be ex tend ed to the center of Trenton, adding 
another mile to it s length, and the Yardl ey lin e is to be ext ended to 
Newtown, Pa., an additional di stance of 5.5 miles, or II miles al
together. The fir st o f the roads is built entirely upon private right 
of way, except in Princeton Borough. The Yardley line runs en
t irely upon streets or alongside a public road. The company al so 
nwn s th e upper D elaware br idge between thi s city and Morri svi lle, 
and thus possesses the only mean s of bringing an electric railway 
into Trenton from the P enn sylvania side. 

It . is the intention o f the New Jersey & Pennsylvania Traction 
Company to extend the Yardley line to Newhope, TO miles further 
up the river, a s well as to Newtown , and much bu siness is ex• 
pect ed from both of these exten sion s. An elaborate local system is 
pl anned, upon which the fa res shall be but 3 cents, with free and 
unlimited trans fer s within the city limits, and a minimum wage 
scale of 20 cents per hour is to he maintained. Franchi ses for this 
system will soon be asked fo r, and work will be commenced soon 
a fter the privi leges ·are secured. 

Jil son J. Coleman, who was at one time connected with the St. 
Louis Car Company, and who assisted the late Albert L. Johnson 
in carrying out many of hi s schemes, will look after the company's 
interests in Trenton. whi le J. A . Barry, the superintendent of the 
Trenton lines, will have charge of the extensions, as well as the 
construction work upon these extensions. Mr. Barry was con
nected with the J ohnson interests when they were operating the 
Nassau Electric Railroad, of Brooklyn. 
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Robert E. Wrig ht, president of the L ehigh V alley Traction Com
pany, in which pos ition he succeeded the late A. L. J ohnson, says 
that the P hiladelph ia & Lehigh Valley line, being completed between 
P hiladelphia and A llentown, the company is in a position to push 
the work to T renton. I t is generally understood tha t the l'rince
ton line will even tually be extended to Bound Drook, an d probably 
fro m there into the North J er sey territory. 

W ork has Ju st been commenced upon the exten sion from Yardley 
to Newto wn, and the other lines will be pushed later on. A n effort 
will probably be made within the next two or thr ee weeks to secur e 
a more convenient termin al in Trenton for the Princeton line, and 
aboli sh the loca l stage lin e transfe rs which the company is operat 
ing, and which proves very expensive and mor e or less un sa tis
fa ctory. 

••• 
New Interurban at Richmondt Indiana 

The Ri chm ond Stree t & Interurban R ai lway Co mpany, which 
operates the Richm ond, In d., city lines, wi ll soon open it s inter
urban lin e between Ri chmond, Ca m br idge City and D u bli n . Thi s 
lin e will be entirely free fro m curves, a nd the g rades a re ve ry 
ligh t, as 31/2 per cent wi ll be the hea viest g rade on the road. It is 
intended to make the di stance fro m Richmo nd t o D ublin , eigh teen 
mil es, in fifty minutes. 

The ra il s are 70-lb., la id on ti es 2 ft. betwee n cente r s. The ti es 
a re 6 in s. x 8 ins. x 8 ft. long, of white oak. The poles are 35 ft. 
chestnut. The t rolley wire is No. oo sing le wire, on brac ket s, 
with a se cond similar hard drawn wire o n th e pole lin e as a 
feeder. A ll the bridg es a re· stee l, and built ind ependently of the 
highway brid ges. They ar e 12 ft . wide in the cl ear, and wer e fur
ni shed by the Lafayette Engineering Company. 

Th e power statio n is at Richmond, and contain s two 450-hp 
E dgemoor water tube boi lers, equipped with R o ney sto ker s. 
Ther e a re two 500-h p Buckeye tandem com pou nd engi nes, eac n 
d irect-connected to Siemen s & H a bke gener ator s of 350-k w 
capacity. These supply both the local and interurban lines o f the 
company. For t r~nsmiss io n o \' cr th e in t e ru rban line a 150-kw 
inverted rotary converter and step-up t ransfor m er wi ll be used fo r 
tran smittin g at 13,000 \'O lts, to a sub-s tatio n at Cambrid ge City, 
where a st ep-down transformer and ro ta ry con \'er ter of similar 
capacity will be put in opera ti on. The in terurba n lin e will . 111ak e 
conn ectio ns a t Dublin w ith the Indianapolis & Eastern Traction 
Company, so tha t so me day th ro ugh serv ice can be m aintained 
from Richm ond to Indianapo li s. A branch line will be run south 
from Cambridge City to M ilton , two miles, and poss ibly a lso to 
Connersvill e, eight miles. 

E. B. Gunn, superint endent , is n ow actively pu sh in g the busin ess 
of securin g excursio n part ies to Glen l\I ill er P a rk, at Richmond. 
Thi s park is own ed by the city of Richm ond. Mr. Gu nn is ad
vertisin g it ext ensively for th e sak e of the excursion busm ess 
which it attract s from other towns, and has issued a hand som e 
booklet entitl ed " S cenes fro m Glen Mi ller P ark ," which is we ll 
illustrated with fin e half-tone engra vings, an d most effect ively 
sets fo rth the a ttracti ven ess of thi s b eautiful t r act of over 200 
acres . The park bein g la r ge and well appo inted , and offeri ng a 
g reat dive r sity in th e way of scenery and amusement, is th e 
fa vo rite place fo r picnic par ti es and excur s;ons from neigh bo;·;ng 
cities . M r. Gunn is sendin g out th ese bookl et s to pro min ent 
m embers o f church es , soc ieti es. colleges anJ bus in ess enterpri ses. 
which are likely t o have a picnic o r outi ng so m e t ime cl un ng th e 
season. M r. Gunn says that two o r three excurs ions a week com e 
to Richm ond fro m out side towns. Ri chm ond is 40 miles west of 
D ayton, 68 miles east of In dianapo lis, and 70 mil es fro m Cin
cinnati. M r. Gunn has always been ac t ive in pu sh in g thi s class of 
busin ess. He did much in that lin e at L afa ye tt e befo r e go in g t o 
Richmond. 

•• 
Holiday Accidents 

T he record of holiday acc idents is a sta rtl ing one, and again 
mu st call att enti ,::- n to the nece ss ity of more ca r e in the o peration 
o f car s, espec ially ca r s on subu rban and in te rurban lines, where 
high speed is made. From Glover sv ille, N. Y., New Cas tle, P a., 
and Boulder, Col. , come ta les of terrible acciden ts in which · many 
lives we re lost an d scor es o f people we r e injured. 

A t Gloversv ille a wreck, which occ11rrccl on th e Moun tai n L ake 
Ra il road, result ed in the death of thirtee n per sons, while some 
thirty-three pe r sons a re known to have been injured. In th is 
accident the bodies of many of the victim s wer e crush ed and 
maimed beyond recognition. T he acc ident , it is said, was cause d 
by a combin atio n baggage a nd passenger car, r eturning from a 
summer r esort four m iles away, gettin g away fro m th e motorman 
and rushing down the mountain side at terrific speed. T he brakes 
a re said to have refused to work, and at the end of th e g rade the 

heavy car cras hed into a loaded open car also cle scencling the 
mountain. T he la tt er was hurle d from the track and turned on it s 
side, mo re than 50 per ce nt of th e passe ngers being inju red. 
Th ose who were pinn ed directly under the cars were crushed to 
death . The comuinati o n ca r a lso left th e track and turned on its 
side. 

T he acci dent at New Cas tl e happened on the Pennsylvania & 
.Maho nin g V alley R ail way, and one man was ki lled, one fatally 
injured and m or e th an a score were seriously inju red. In this 
accident two ca rs, each carry in g abou t roo persons, crashed to 
gether on a cu rve near Edinburg, fo ur mil es we st of New Cas tl e. 

In an acc ident a t 13 oulcl er o ne wo man was ki lled an d twenty 
perso ns injured. In this acc id ent two heavily loaded cars, runni ng 
as a t r a in , rushed cl own a hill with tre m endous Ye locity, ove rturn 
in g at a bend in the track. 

•• 
A Cheap and Durable Catt le Guard 

Cattl e g uar ds a re becoming a subj ect of incr eas ing interest to 
electri c in te rurban lin es which a re now generally built on a pr ivate 
ri ght of way. Since the abandonmen t by steam roads of the old 
~tyle pit ca ttl e g ua r d, which was expen sive to con struct and main
ta in, and int roduced an objectionable break in the con tin uity of 
the roadbed, many paten ted fo rm s of guards, intended to li e on 
top of the ti es, h ave been int roduced, one of which combinin g 
simpli city and cheapness is the "Climax" g uard, which is made of 
!:>ec tions of vitrified clay. A photograph of one of these guards is re 
p roduced herewith . The sec tion s from which a gua rd is made up arc 
2 4 in s. long, 8½ ins. wide and 1 ¼ in s. high. Each piece is of in verted 

CATTLE GUARD FOR INTERU RBAN AND SUB UR BAN ROADS 

'vV form, the walls of which are 1¼ in s. thick. T he section s a re made 
2 ft. long to exactly bridge the space between two ties , an d they rest 
directly on the ties. F or each 8 ft . x 8 ft . guard the re ar e 40 blocks 
or sections. A wood strip is laid aroun d the guard t o hold the 
sections in place, and their weigh t is suffic ient to hold them down 
without other fa st ening. Among the numerous advantages urged 
fo r thi s guard ar e that it is made of a mater ia l t ha t the weather 
has no effect upon , it is handsome in appearance, never needs paint 
ing, cann ot burn , is fr ee from accumu lations of snow and dirt, 
allows no weeds to grow th rough it; it cannot in j ure employees 
cro.ssing over it , and stands the chance of least fin ancial damarre 
from low brake beams or wrecks. T h is is a compar at ively ne~v 
guard, but is fi nding r eady adopt ion upon both steam and electric 
roads. The new A urora, E lgin & Chicago Rail way is u sing these 
exclusively, having ordered over 700. They have a lso been adopted 
by the \Vestern O hio T rac tion Company, the Cleveland, E lyria & 
·w estern , and the Chicago & Milwaukee E lectric Railroa d. This 
guard is made by the Climax Stock Guard Company, of l\I ar
quette Bu ilding, Chicago. 

•• 
For computing the heating sur fac e requ ired in fee d-water heaters 

o ne of the man 11 fac turer s of such a pparatus says that. knowing th e 
amount o f feed-water and assuming that there is suffici en t steam 
fo r the work , a quick rul e is tn divide the number of pounds of 
fee d-water used per hour by 100 fo r copper 90 for brass and 6o 
for iron coils. Th e quotient will represen t tl;e required n ,;m'.JCr of 
square feet of hea ting surface. T his method of calculation applies 
particularly to the coil type o f heater, and it rrives sufficirn tlv ac
curate resul ts with in the limits of ordinary pra~ice. In other types. 
of heater s, where the circulation of the water may be less rapid, a 
la rger amount of heating sur face must be emploved in order to 
obtain th e same resul t s. Thi s ru le is g ive n in some ·recent literature 
on the subj ec t issued by the \ Vhit lock Coi l Pipe Compan y, Hart 
fo rd, Conn. 
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Topics of the Week 

T he Cleveland, E lyria & 'vV es tern Railway is affording the means 
for carrying on an interesting trade war betwe:n the merchants of 
the thri ving town s of \Vellington and Oberl in. T he towns. are 
9 miles apart, and before the building of _t ~1e r?a~ there was httJe 
rivalry between them. Now, the compet1t10n 1s intense .. Oberlin 
merchants started the fight by buying car ticket_s and offenng them 
to the \ Vellington shoppers on Saturday evenings f?r IO cents a 
round trip. Last week \Vellington merchants r etaliated by fur 
ni shing free tran sportation to all Oberlin re~idents ~ho would 
cc,me to 'vVellington for their Saturday evening trading. N~w 
t he Oberlin people have gone one better and ha~e placar~ed Well
ington with poster s, announcing free tran sport~t10n, _free ice-cream 
and free band concert for Saturday even ing. 1 he railway company 
i!:> offering inducements to both parti~es to continue the fight. 

It is a matter of common knowledge that the United States Navy 
has furni shed many brilliant engineers f_or the stree~ railway field, 
and now it seems as if the troll ey companies were gettmg many good 
men from the forecast le for the front platform. It is explained that 
the trainin a of the ordinary sa ilor of to-day makes him familiar 
with the u:e of simple electri ca l apparatus, and his drilling is of 
utmost importance in the matter of di scipline and subordination. 
He knows how to obey orders-often a difficult thing to teach the 
ordinary landsman-he does not get "rat tl ed" in emergencies, and 
he is respectful in hi s demeanor towards his superiors and the 
public. The inducements to stay in the navy, it is explain ed, cannot 
compete with the opportunities of advancement presented to the 
street car employee which enable him to marry and settl e down and 
enj oy a home wit h living wages to keep it going. 

A certain street railway company operating in one of the large 
ci t ies in the West has off ered, in order that it may "get out of 
poli tics"-that is, in order that it may escape the octopus-like 
g1 asp and hara ss ments of ambitious offi ce-holders-to guarante'! 
the city in which it operates $90,000 for the first year, and $100,000 

each yea r t hereafter during the life of a twenty-year renewal of its 
fra nchises. The direct off er is 8 per cent o f its gross receipts in 
r eturn for a renewal of its franchi se and an abatement of a ll State, 
county and city taxes. However, the company guarantees that the 
payments sha ll not be less than the amounts named. The company 
in question has fo r a long time desi red to make extensions to better 
ib ser vice, a nd to enlarge it s earning capacity as well as its useful
ness and convenience to the public. But it has been unable to do 
thi s, fo r on every hand and at every turn it ha $ been confronted by 
the bood ler s who have thus far thwarted advancement. 1 ired of 
appealing to the city authori ties fo r the pri vileges that would alike 
result in ben efit to the city and the company, it ha s laid its case 
before the people, with all the evidence. The politicians, we are 
told , ar e panic-s tricken and di stressed. 

The r ecent remarkable morta lity among the children of Brooklyn 
has attracted the attention of the physician s of that city, as the 
death rate among those under fo ur yea rs o f age has been for some 
t ime about double that of children of the same age in New York. 
As might have been expected such a striking disproportion 
as thi s, showing, as it does, some local cause, should result in an 
iuvestigation by a committee of physician s of the city; but of the 
three separat e causes contributing to this excess ive mortality, who 
would have expected to find among them the trolley car? Such 
is the case, though. Bad wa ter, impure milk and long rides 
in open trolley ca r s are the causes mentioned in the committee's 
report. It would seem that Brooklyn mothers, clad in the 
diaphanous wa ists that have become so popular for summer 
wear, have fo rgotten that thi s kind of clothing is not the proper 
thing for a child sen sitive to the cool breezes that are created by 
the rapidly moving ca r, and the physicians say that when thus 
scantily clad and taken for a troll ey ride the child's body cools off 
too rapidly, and with disastrous effects. The practice of trolley
riding is particularly pl easant in summer, and is beneficial to all, 
but the children should be properly protected, however scantily 
clad the mothers may desire to go about. 

Down in South Africa st reet railway matters have been in a 
bad way fo r some time, but now the prospects are greatly improved, 
and it is qu ite probable that considerable con struction work will be 
undertaken as soon as normal condition s are restored. The situa
tion in Pretoria, as outlined by an officer of the local traction com
pany in a letter to the STREET R AILWAY JOURNAL, may be taken 
as a fair example of the general condition that prevails. "Owing 
to the war an d the restrictions of martial law," says this corre-

!:>ponden t, "we have been unable to r esu1_n; working . operations. 
The trams were kept running until the Bnt1sh occupat10n of Pre
toria when the Boers seized all our horses, and since then the com
pany:s premises have been occupied by the military and police. 
\Ve trust, however, now that peace has been declared, that opera
tions will soon be resumed, though as the government has not )'.et 
made any intimation as to the result of the Concessions Commis
sion s report, no definite decision has been r ea~h~d b?' our board. 
No addit ions to the line have been made, and 1t 1s still only fitted 
for animal traction, though at the time of cons~ruction the road 
itself was laid for electric working. H eavy rails, 81 lbs., were 
used and were electrically bonded. If our concession is .confirmed 
by the government there is no doubt that the s)'.ste1;1 will s~eedily 
be converted to an electric one. 'vVe are gathenng mformat1on so 
as to enable us to make the change with as little delay as possible 
and to ensure the use of the best and latest improvements, though 
in all probability we shall again restart with the old horse service, 
pending the arrival of the necessary plant." 

Trolley Conductor an Aid to Justice 

The telegraph, submarine cable and telephone have long be_en 
recoanized as marvelously efficient aids to justice, but these agencies 
were

0 

riva lled in Boston la st week by an electric car, which, com
bined with the coolness of a conductor, Ernest S. Johnson, of the 
East Milton line of the Old Colony Street Railway Company, re
sulted in the capture of an escaping murderer. The man was wanted 
fo~ shoot ing his mother and sister, and had fl ed to the Lawrence 
'vVoods in Dorch.ester after committing the crime with a posse of 
about 150 men on his trail, thoroughly scouring Franklin Park and 
adjacent territory. Conductor J ohn son is a coll_egc studen_t, who runs 
a car in the summer. On the run from East Milton to Milton Lower 
Mills the conductor saw a man run out of a swamp on Reedsdale 
Road and jump on the ca~ while it was going at full speed. Johnson 
went forward to point out the danger of boarding a car at such 
high speed, and the passenger held out a $2 bill, requesting the con
ductor to keep the change and remain quiet, as he had no more use 
for the mon ey, because he was going to buy poison and end his 
life. With the exercise of t act and coolness the conductor kept the 
man on the car until a drua store at Pierce Square was reached, to 
which he directed the murderer a s a good place to buy the poison. 
Johnson then stopped the car and ran around the corner for a 
patrolman, but none was in sight, and as the murderer came out of 
the drug store, having been refused poison, the plucky conductor 
walked with him to the Dorches ter Avenue car hou se of the 
Boston Elevated Railway Company, and there turned him over 
to a police officer. The conductor 's coolness in emergency furnishes 
one more example of the ability of street railway employees to 
keep their heads in the face of sudden and trying situations. 

•• 
New Publications 

Alternating-Current Machin es, by Samuel Sheldon, A.M., Ph.D. , 
and Hobart Mason, B.S. , E.E., 265 pages. Illustrated. Price 
$2.50. Published by D. Van Nostrand Company, New York, 
1902. 

This volume is a companion to ' 'Direct-Current Machines" and 
forms the second part of the se ries on "Dynamo Electric Ma
chinery, It s Construction, D es ign and Operation," which the au
thors h ave written. While primarily intended as a t ext book to 
be used in connection with cla ss room instruction, the logical 
arrangement and clear explanation s make the t ext readily under
stood by all who have a grounding in the ordinary mathematics 
essential to engineering calculations. This feature of the book 
renders it of particular service to electrical, civil, mechanical or 
hydraulic engineers, who, while familiar with direct-curr:nt work, 
have not that proficiency in alternating-current calculat10ns that 
is at present necessary in almo st all undertakings, and the first 
four chapters give many of the simpler ways of explaining alter
nating-current phenomena and solving problems resulting there
from. The remainder of the book describes the principles, con
struction, operation and testing of the various types of alter
nators transformers, motors, rotary-converters, etc., as well as 
giving' one chapter to hi~h tension _work as found_ in modern 
power transmission. While the subJect of alternating-currents 
can by no means, be thoroughly covered in a book of this size, 
the' condensed lucid explanations which are given has enabled 
the authors to' compile most of the more useful data required in 
ordinary practice, and the brevity of the text enables the reader 
to refer to exactly what he wants without having to search for it 
among a mass of irrelevant or elementary matter. 
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Some New Open Cars 

The St. Lawrence International Electri c Railway & Land Com
pany of Redwood, New York, has r ecently purchased from the J ohn 
Stephen son Company, E lizabeth, N. J., a number o f fourt een-bench 
open cars, one of which is shown in the illust ra tion accompanying 
thi s a r t icle. T he car s measure about 41 f t . over the buffer s. T hey 
arc 7 ft . 7 in s. wide at the post s, and the heigh t is 9 ft. T here are 
bulkheads at each end with three drop sash, which are protected 
on the out sid e by three-bar window guards o f bronze. T he floor 
frame of the ca r is st rong and stiff, the side s ill s being of yellow 
pine an d plated with ¼-in. steel. The other portion s are of oak, a -; 
a re the crown pieces. Th e bolsters are of iron, of the steam car 
type. T he monitor or ra ised deck has eleYen venti lator sash 

Elevated Railway Car Built by the Brooklyn Rapid 
Transit Company. 

T he accompanying illustrations show a car which has recen tly 
been constructed at the East New York shops of th e Brooklyn 
Rapid T ran sit Company. T his ca r is one of the stan dard elevated 
trail car s used in the elevated se rvice in Brooklyn, and was built 
entirely with the fac ilit ies a t the di sposal of employees in the com
pany's shops. T he car was bui lt on the remain s of one of the car;; 
dest royed in the fi re which occurred at the Thi r ty-Sixth Stred 
ya rds last February, when everyth ing wa s destroyed except the 
t rucks and some other metal portion s of the constructi on , As will 
he seen from the illustrati on s, hoth th e inter io r and ex t er ior of the 

A HAN DSOME OPEN CAR. 

on each side and two at the ends. The bonnets are of the standard 
street car form, with iron support s and iron moldin gs an d trol
ley-rope guides. The brackets are of malleabl e iron . 

The car s have ten rever sibl e back seat s and four sta tionary seat s 
placed again st the bulkheads. A ll the sea ts a re of ash s lats, the 
reversible seats hav ing spindle backs. T he car wi ll easily seat 
seventy person s, the width being somewhat mor e than usual. vVith 
a little crowding it would not be difficult to find space for eighty
four person s on the seat s. T he seats are fini shed with the Stephen
son patent diagonal corner seat end panels. 1 hi s panel makes a neat 
s<.:a t end, and a very strong post connection . F urth ermore, th t, 
diagonal corner g ives a wide space at entran ce, greatly reducin g 
accidents, while it increases the comfort of the passenge rs. A ll 
the openings are furni shed with spring. roll er curtain s. which come 
all the way to the floor. T he form of the panels is such as to pre
vent any sti cking or catching a t the ends o f the seats, thus pre
\"enting wear. A s the posts o f the ca r are somewhat straighte r 
than usual, panels in thi s con struction make a parti cul arly sti ff 
connection . A guard rail is provided on both sides o f the car 
~liding within the hickory grab handl es. 

One unusual feature found in these ca rs is the placing of the 
regist er cord under the water table. The bell cord is placed inside. 
The ca r s are mounted on the Stephenson No. 20 trucks, hav ing a 
-1- ft. IO-in. wheel base and 33-in . wheels. T he trucks are spaced 
2 1 ft. from center to cent er . These trucks were adopted on account 
of the ease with which they ride, and their strength as we ll a s the 
small amount of power which they require fo r propul sion. T he 
folding steps ex tend the whole length of the ca rs and are carried 
on an improved styl e of han ger . The toe boar d is so ca rri ed as to 
give ¼ in. additioi-i a l width to the step, while at the same t ime it 
is flu sh with the hangers. 

The cars are handsomely painted in yellow and da rk green, r e
lieved by gold striping. They have box signs on the sides o f the 
roof and on the hoods. Taken all together they are n eat and 
styli sh cars, extremely well adapted to the ser vice in which they arc 
to be placed. 

----♦----T he employees o f the Virginia Passenger & Power Company, 
cont rolling all the street r ailway lines o f Richmond, went on 
strike on July 16. The t rouble between the men and the company is 
over the question of wages. The original proposi tion o f the men 
was for 20 cents an hour and a nine-hour day, but this has been 
modified to 20 cents an hour for motormen and 19 cents for con
ductors. 

car are fu lly up in the standa rd o f fini sh lo any car s in u~e on the 
road. T he car is 47 ft. 9 in s. over all , the body being 39 ft. 5 in s. 
long. T he height from the head of the rai l to the roof of the car 
is 12 ft. s½ ins., and the height of the pla tfo rm is 3 ft . 7½ in s, 
T he width o f th e ca r over all is 8 ft. 10 ins. 

INTERIOR BROOKLYN ELEVATED CAR. 

T he ca r is fitt ed with H ale & Kilburn long itudinal cane seats. 
A ll the int erior woodwork is of cherry, which gives a fin e fin ish to 
the ca r, and the brass t rimmin gs are all new. The racks for ad
yerti sing signs, as seen, are placed more out of the way than is 
customary, although the adverti sments are as clea rly r ead as when 
extending further down on the sides of the car. The appearance of 
the ca r is grea tly improved by the a rrangt>ment shown , as it gives 
a much ri cher appearance above the windows. 

T he shops in wh ich th is car was constructed, and which are in 
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.:harge of I'.faster I'.-:1 echanic A. J. \ \'ilson, are situated n ear the 
Ea st New York Loop. A number o f new tools have recently 
been added to their equipment , and while the facilities are not yet 
as great as the requirements of the senice might indicate, the work 
done in the shops is of the very, highest order. Under the forme r 
policy of the company, thi s was one of the auxiliary shops, which 
were under the control of the superin tendent of equipment, whose 
office was locat ed in the main surface shops at Fifty-Second Street 
and Second Avenue, but since-recent changes have been made in the 
o rganization the elevated shops are now distinct. It is possible, 
therefore, that many addition s may be made to them in the nea r 
futur e. A striking feature of the department is th e traveling crane 
shown in the accompanying illustration. Thi s cran e wa s con-

mov ed, have a capacity of 8,000 lbs. each. Since the construction of 
thi s crane, ten 5000-lb. motors have been unloaded in one hour with 
ease, whereas prev iously it was not only a yery lengthy, but a very 
difficult operat ion to receive heavy apparatus of this kind at the 
shop. 

••• 
London Letter 

(From Our R egular Correspondent.) 
The scheme of th e London County Council for tramways on the 

embankment was vi gorously attacked this m onth in the House of 

ELEVATED CAR BUILT IN REPAIR SHOPS 

structed at the shops from des ign s made by Master Mechanic vVil 
son, and it has proved of great va lue in handling the heavy ma
teri als which are shipped to the ya rd. The illustration shows it 
suppor ting a Bri ll 27-E truck, and a 150-hp Westinghouse motor, 
and indica tes the ease with whi ch these heavy pa rts of the rollin g 
c. tock can be unloaded from the ca r s used in transporting them 
to the shops. T he crane i., abo ut r8 ft. h igh, and it is 22 ft. wide. 

TRAVELING OVERHEAD C RANE IN YARD 

'l he wheels upon which it is mounted a re old elevated car wheels 
which have been pressed upon short ax les and trued up in the 
lathe. T he journals are carried on the under side of the lower 
beam of the cran e. T he uprights are of wood, morti sed into the 
lower beam and strengthened by half-inch plates bent at an angle to 
fit the joint, and bolted to both piece~. T he top of the uprights 
which support the hori zontal I -bea1,1 are morti sed so that they sup
port the beam on both the top and bottom flanges. The entire 
construction, therefore, is very rigi d, although it is light enough to 
be easily pushed along on the track by the workmen. T he differ
en tial pull ey blocks which are used for hoisting the apparatus to be 

Co mmon s, but ma naged to emerge from th e o rdeal successfully. 
It is proposed to connect with the shall ow underground tramway 
from Theobald's R oad under the n ew Holborn and Strand thor
oug hfare, passin g under th e Strand and emerging on the em
bankm ent at Waterloo Bridge. It is generally believed, also, that 
thi s sch eme will connect th e south ern tramways by means of the 
bridges, a lth ough no powers to that effect have yet been sought 

by the L ondon County Council. 
T h e London U nited Tramways 

Company has at presen1 a bill in 
Parliament by which power is sought 
to co nstruct tramways in Richm ond, 
Barn es, M ortlake, Hammer!-mith. 
Malden, vVimbl edon a nd o ther places 
by which their already exten siv e sys
tem in th e west of London will be 
ye ry much increased. As this com
pany has thrown in its lot with the 
11organ g roup of und erground tubes, 
1t wi ll be seen that th e ramificat ion s of 
the whole system, from th e ex trem e 
northeast of London to th e extreme 
southw est, will be mos t thorough and 
complete. 

A company is bein g promoted for 
the purpose o f building an electric 
railway from the city to Reigate and 
Redhill, and it is und er stoo d that it 
intend s to have it s terminu s at the 
monument. The route which will be 
fo ll owed will pass Brixton, Strea tham, 
Nor bury, Croydon , W orlin g ham and 
Cater ham. 

T h e new Stewart Street station oi 
th e Manchester Corporation has now 
been fo rmally opened, though much 
of the machin ery has yet t o be in

stalled. Th e present in stallation in thi s building consists of 
about 15,000 hp, fo r wh ich Dr. Kennedy was the consulting 
eng in ee r, and a furth er 12,000 hp will soon be installed under 
th e schem e prom oted by G. F. Metger, the corporation elec
trical en g ineer. Th e service of electric cars to Stockport and 
Belle Vue has now been ope ned. This marks another stage toward 
th e completion of the vast scheme which the committee has for
mulated an d intends to carry out. Both Belle Vue and Stockport 
will be r eached in about half the time taken by the horse cars, 
and by business men especially the change will be welcomed. 

The Halifax Town Council has sanctioned the construction of 
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an extension of their lines to the outlying town of Sowerby 
Bridge. The work has already been commenced. Th e T own 
Council endeavored to proceed with this branch of th eir system 
more than two yea rs ago, but were vigorously opposed by the 
shopkeepers of Sowerby Bridge. Now the inhabitants of Sowerby 
Bridge have petitioned the corporation to carry out the extension 
as soon as possible, and th e necessary powers were includ ed in 
the Halifax Parliamentary bill which rece ntly passed the House 
of Commons committ ee. This will undoubtedly be a valuabl e 
branch line both for Halifax and Sowerby Bridge, and shows 
conclusively the use fulne ss of foolish opposition to such an ex
tension by a few mterested peopl e. 

After a delay of about two years the Board of Trade has at last 
confirmed the Swansea Light Railway order, and we presume 
there will now be no further obstacle rai se d to the carrying out 
of the needed tramway extensions in th e town a nd di strict. The 
object of th e order is to effec t exte nsions (1) to Brynmill, (2) up · 
Walter Road to Sketty, (3) to Yni sfor ga n fro m Morriston, (4) t o 
Fforestfach from Cwmbwrla, (5) from Quay Parade to St. 
Thomas, whil e there are various connections also auth o ri zed. 

The financial year of the Aberdeen Corporation tramway, just 
closed, shows very satisfactory results. The total rece ipts for the 
twelve months amo unt ed to about £37,000, an increase of nearly 
£2225 over the returns for the prec eding yea r. The actual ex
penditure is not yet known, but it is believed that there will be a 
substantial credit ba lance. The whole of the routes hav~ now 
bee n electrically equipped, the last of the h orse ca rs hav ing been 
recently withdrawn. 

James Ross, of Montrea l, chairman of th e City of Birmingham 
Tramways Company, has so ld his interest in that concern to the 
British Electric Traction Company. Mr. Ross h eld, in conjunc
tion with his son, 32,727 ordinary shares out of a total of 60,000, 
so that the Electric Traction Company acqui re a controlling in
terest. The company already own a network of lines in the back 
country, and the purchase of th e Birmingham tramways will com
plete their system. The corporat ion was pled ged to municipal
ization on th e expiring of the lease, but it is stated that an effort 
will be made to get them to depart from that policy on the basis 
of the Electric Traction Company paying an annual sum toward 
the rates. 

The scheme for connecting Burton and Ashby de la Zouch and 
the intermediate and populous villages with a light railway is be
ing revived. The Midland Railway Company has stepped in 
again as promoters of an almost id entical scheme. Th e gage of 
the proposed railway is to be 3 ft. 6 in s. and the motive power 
optional. but it is believed elec tricity will be used. 

The St. Helens El ec tricity w-orks , which supply current for 
lighting and power and also for the electric: tramways, last year 
produced electric ity a t the lowest cost in the kingdom, but have 
even done better this year, due in so me m easure to the fact that 
a considerable portion of pow er is obtained from the refuse de
structor. The works cost fo r the production of elec tricity is thi s 
year .65d. per unit, against .82d., a reduction of 20 per cent, and 
th~ total sost 1.04d. per unit , against 1.18d., a reducti on of 10 per 
cent. 

A special meeting of the Heywood Town Council was held re
cently for the pu:-pose of sealin g the agreem ent with regard to the 
purchase of the Bury, Rochdale & H eywood tramway und er
taking. The agreement related to a joint contract being entered 
into between Heywood, Bury, Rochdale, Littleborough, Royton 
and Unsworth for th e acquisition of the tramways Oil a common 
date, and appointing James Moore, Jr., of Edinburgh, valuer. It 
was urged that joint acquisition would be more advantageous than 
se parate action. The agreeme nt was sealed. 

At a special meeting of the Maidstone Urban D istrict Council 
a formal resolution authorizing application being made to the 
Light Railway Commissioners under th e light railways act of 
1896 for a provisional order for the construction of a syst em of 
tramways from High Street t o Barming, in accordanc e with the 
scheme of Mr. Sell on, approved som e few weeks ago, was unani
mously passed. 

At Hastings, the Town Counci l has conditionally approved a 
scheme to construct an electnc tramway system connecting the 
island suburbs with the center of the borough a nd providing for 
the laying of lines on th e sea front. 

The financial yea r of the Glasgow Corporation tramway depart
ment end ed the last day of May, and with the adven t of June the 
new table of cheaper fares was inaugurated. Four half-penny 
~tations is now the penny limit-an arran gem ent th e advantage 
of which will be seen when it is stated that from Argyle Stree t to 
the center of populous Govan, from Queen Stree t right into Pat
rick, from Charing Cross to Queen' s Park or Pollokshields and 
from Argyle Street to Alexandra Park or to Ibrox or:e can travel 
for one penny, while to go directly across the city from Scotstoun 
in the far west to Rutherglen in the east cost only three-pence. 

Durin g th e year ended May 31 163,6oo,ooo passengers were car
ried, as compared with 132,557,724 last year. The increase ts 
therefore 31,042,276. The rev enue for the same period totals 
£612,794, as aga inst £484,872 last year, an increase of £127,922. 

The Yorkshire E lectric Power Company will soon start work 
on its big power and distributin g sys tem. This company has 
an area of r8oo squa re miles to serve and is the lat gest of the 
power companies in Great Britain which has been formed to 
supply elec tri city in bulk to local authorities, factories. coal mines, 
etc., and for which H. F. Parshall is acting as consulting engineer. 
The a rea broadly includes a larger population to the square mile 
than any similar area. The idea underlying the formation of the 
co mpany is that electric energy ca n be generated very cheaply, 
owin g to the magnitude of the undertaking, and owing al so to the 
convenient location oi the generating station in regard to the 
supply of coa l a nd water. Four sites have been scheduled for 
power houses, each of which is advantageously situated for coal 
and water facili ties. Work will very shortly be commenced upon 
the gen eratin g sta tions and tran smitting ~ystem and sub-stations. 
Arra ngements have already been made for supplying a large num
ber of consum ers. and it is expec ted that in a very short time the 
total power required will am ount to 250,000 kw. The company' s 
prospectus says that it is estimated that the net profits wi ll 
amount to 8 per cent on the total outlay a ft er paying a ll expenses, 
including maintenance, and providing fo r a depreciation fund ; 
and it is further estimated that thi s profit will be attained as soon 
as the capacity of the plant reach es 50,000 kw. 

There is not much news to report regardin g the several tube 
schemes for London, as comparatively little µrogre ss has been 
made in Parliament since th e decision which we published 
last month. Meantime the District Railway Company is mak
ing rapid prog ress with it s enormous power house which is 
to be siLuatecl on the banks of the Thames at Chelsea, though 
naturally somewhat delayed by the novel ty of des ign. Each of 
the fo ur smoke stacks which, by the way, will be even larger 
than those used for th e Manhattan Railway in New York, will 
h ave an internal diameter of 19 ft. It has now been definitely 
decided also to increa se the size of the steam turbo-generators 
to 5500 kw inst ead of 5000 kw as originally intended. and while 
it is difficult to ascertain what guarantee of coal consumption 
has been given it is understood that it will be well under two 
pounds per electrical hp. The space occupied by eac h of th e 
eight turbo-generator units will be about 12 ft. by 50 ft. The 
condensers for this power house will all be of th e vertical type 
and h ave involved a very interesting and difficult problem in en
gineering, owing to there being a 24-ft. ri se and fall of tide, par
ticulars of which we hope to give in a later issue. R egarding 
the rollin g stock it has now been definit ely decided th~t each 
carriage of the trains will have three doors , one at each encl and 
one in the middl e to assist in the quick change of passengers at 
stations so as to reduce th e necessary stop to a minimum. Th e 
Brompton and Picadilly tube which is part of the Yerkes group 
has now bee n definitely com menc ed. It will be remembered that 
th e short section from Picadilly Circus to Charing Cross was r e
fused by the L ords Committee as also the short connecting link 
from th e southern end of the Great North ern and Strand Rail
way from the Strand to the T emple. These little µieces, how
ever. will not militate aga inst the success of the whole system, 
as the tube from Picadilly Circus to High Holborn has been 
g ranted. 

A very important concession ha s also been granted to the 
Yerkes group of tube s in the ext ension of th e Chari ng Cross, Eus
ton and Hampstead Railway from Hampstead to Golders Green 
which will enabl e thi s tube to come to th e surface at Golders 
Green, thereby allowing them to have extensive car sheds and 
shunting facilities .. Had the tube been arranged to stop at Hamp· 
stead it would have been most inconvenient , as ctt that point it 
would have been at a g reat depth under the level of th e streets. 
\ Vith the two small er exception s m entioned, al l of the 
Yerkes sche mes will go through. The whole of th e l\forgan 
group has r eceived the sanction of the Lords Committee with 
the exception of the loop lin e from Shepherd 's Bu:;h to Ham
mersmith. They have also r eceived the apprc,val of the Lo~d s 
Committee for the tube which is t o run by exactly the sam e 
route as th e Brompton and Picadilly Circus tube from Hyde 
Park Corner at least as far as Pic2.dilly Circus or to Charing 
Cross. As th e Brompton and Picadilly tube before mentioned was 
sanctioned years ago and is now in progress of const ruction, it 
wi ll be an extremely interestin g probl em if thi s second tube 
passes the House of Com ri10n s to find out whether it will be 
possible t o construct it under th e one which is now being mad e. 
The vibration que stion would also be an extrem ely interesting 
one, as it will be difficult for any committee to judge as to which 
of th e tube r ailways was causing any possible vibration troubles 
on the surface, and adjudicate damages. A. C. S. 
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New Equipment and Improved Schedule of the 
Liverpool Overhead Railway 

T he importance of increased acceleration on elect ric railways, 
is well shown by what is bein g done on t he Liverpool Overhead 
Railway by means of a new type of equipment supplied by D ick, 
K err & Co., Ltd. , of London. It will be rem embered that the 
L ive rpool Overhead Railway was one of the first elevated lines in 
the wor ld operated by electricity, and was equipped some ten years 
ago. The total len g th of the lin e is a little over 6½ mil es, with 
double track and a thi rd-rail feed, and a special rail return oper
ated by 500 vo lt s direct current. The trains are made up of two 
or three ca rs, the large r trains weighing about fifty-fi ve tons. 
With the old equipment the entire dis tance was run in 32 min-

pe rfect action of the brakes during the retardation of the train. 
T he negative acceleration reached 4.8 ft . per second per second 
recorded, which is probably near the practical limit in actual 
service. The diag rams of current in pressure at the motors are 
recorded and are o f interest in determining the power consump
t ion at different part s of the run. 

The fr equ ent stopping o f t rains running at hi gh schedule speed 
will consume from 120 watts to 150 watts per ton mile. If, how
ever, the stops are far apar t , the watts required are from 90 to 
100 per t_on mile. In the experiments recorded the watts con
sumed were 137 per ton mile, o r about 6.35 kw per train mile run. 
T he results of the new accelerated se rvice are shown in the fol
lowing table. In consequence of the successful issue of these 
tests, the Live rpoo1 Overhead Railway have instructed Dick, 
Kerr & Company to re-equ ip the whole of the rolling stock. 

ELECTRIC TRAI N ON LIVERPOOL OVERHEAD RAILWAY 

ut es including 16 stops, or practi cally at a sch eduled speed of 
12½ m iles per hour. This requires a minimum of 14 train s run
ning at fiy e-minutc intervals t o handle the traffi c. 

A bout twelve m ont hs ago, however, it was decided to experi 
ln ent with a new equipm ent in o rder to ascerta in what accelera
tion could be obtained, and Dick , Kerr & Company, Ltd., en
tered into a gua rantee to run the whole dist ance-including 16 
stops of 12 seconds- in 20.9 minutes; in other words, to improve 
the scheduled speed from 12½ miles to nearly 19 m iles pe r hour. 
T he weight of the t rain , including 154 passeng ers, was 55 tons. 
A most careful series of elaborate tests and t rial runs we re made 
by M r. Cotte rell , the engineer-in-chief of the L iverpool R ail
way, assist ed by Mr. Mall ock, and it was clea rly dem onstrated 
that the new train would m ake the journey easily under 20½ 
minutes. Acceleration curves obtained from these t rials ar e given 
on th e followin g page. From th ese it will be se en that the acceler
ation reached 42 ft. per second per second, or nearly three mil es 
per hour per second, the average acceleration being well ove r one 
mile per hour per second, thus enabling the train to cover the 
2, II0 ft. between the stations in lit tl e over one minute, including 
star ting and stopping. This rapid acceleration is possible owing 
to the excell ent commutation of the m otors, which will not spark 
when car ryin g 300 amps. or 400 amps.; that is , three o r four times 
thei r normal current. During the acceleration of the train in the 
series position of the controller, each motor is carrying 300 amps. 
9f current, as shown by the curve. Th i; ~urves ;i.l so show the 

Each of the new tra ins is to be fitt ed with fo ur 100-hp railway 
motor s, which are · desig ned by S. H. Short and built at the 
works of the English E lectric Manufacturing Company, Preston. 

R E S ULTS O F T E ST S ON 1 H E L IVERPOO L O \'EIUI E \ D R A ILWA Y 

=-------===================::..:-==---
Old System 

M ean speed . .. ........ 1:-!½ miles (20 k . m.) 
N o. of stops .. .. . .. .... 16 
Mean time a t stations .. 11 seconds 
Mean distance between 

sta tions. , .. . . .. ... . .. 729 yards (666 m.) 
Watts per ton mile .... )10 
Acceleration .. .. ....... 1.6 ft . (0.44 m. ) pe r , ecend per 

second. 
R etardation .. .... ..... 3 ft. (0.91 m. ) per second per I second. 

A ccelerated Serv ice 

19½ miles (31 k. m.) 
16 
11 seconds 

729 yards 
137 
3 ft . (0.91 m.) per second per 

seco11d 
4.8 ft. (l.:.!6 m. ) per second per 

second 

The performance · of these motors is shown in the efficiency 
curves herewith, these having been made from actual measure
ment s taken from one of the motors during the experimental 
run. The efficiency is unusually high, being practically 93 per 
cent at the full load. of 75 kw. Their weight is 4,200 lbs., or only 
42 lbs. per hp, which is a point of considerable importance in 
keeping down the dead weight of the train. 

The new motors,: in us e on the Liverpool Overhead Railway, 
are completely enciosed in a cast-steel shell, forming a fire and 
waterproof c;i.sing; ~ this shell also serves to form the magnetic 
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ci rcui t of the fie lds and t o support th e armature and axle bear
ings. The only opening in the motor casing is over the com
mutator and brushes; this is, however, securely closed by a 
hinged lid fi tted with f?s t enings. T he motor frame is divided on 
the ho rizon ta l plane, the upper half being removable, leaving the 
lower half supported on the car ax les and th e nose suspension. 
In this way the armature and fi elds can be eas ily uncovered for 
inspect ion and repair, without entirely dismantling the motor. 
T his m et hod of opening t he motor is just the r everse o f the 
tram-car m otor, where th e lower half of the fr am e is let down 

LIVERPOOL RAILWAY MOTOR 

into a pit for inspect ion of the interior, which would not be prac
t ical wi th motors of such g reat size. 

The int erior of th e motor fram e is provided with four laminated 
stee l pole pieces, each with its own fi eld spool, held in place by 
large bolts passing through the outer shel l. The fi eld spools are 
made of copper ribbon, about two inches wide, wound with as
bestos and mica strip, bet~een layers, and insulat ed outside with 
mic_a and asbestos combination boxes, held in position by m eans 
of heavy braided t ape. T he complete coils are t r eated with a 
water-proofing insulating compound and thoroughly bak ed. The 
same number of turns of copper ribbon is put on each pole, so 
that a perfectly symmetrical fie ld is produced, in which the arma
ture r evolves . . The armature is iron-clad, the copper bars with 
which it is wound being let in to deep slots. Each coil in the 
armature is made with only one turn , and without ·joints, except 
a t the commutator. The in sulation of these coils is also com
posed largely of m ica and asbestos, treated with a special insulat-
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ing varn ish , taped and baked. The coils are all alike and inter
changeable, so th at inj ured ones may be r eplaced with ease. 
A mple ventila t ion is provided fo r the interior o f the armatur e 
core, and air ducts leading t o the surface aid in k eeping up a 
good circulation. The high-grade stee l from which these cores 
are made insures low hysteresis losses , and the th orough insul
ating of the lamin~ from each other prevents the fo rmation of 
eddy currents. T he commutator is very large and has many bars, 
renderin g the commutation perfect, even with an extra heavy 
load on the motor. The brushes are in two set s at the t op of 
the commutator, with two brush es in each set . N o sliding con
tacts are permitted to carry current , each brush being fitt ed with 
a brass clamp which moves with it , and a fkxi ble b raided ribbon 

of copper , connecting it directly with the brush holder supports 
and main cables fro m the controllers. 

The effi ciency o f the mo tor is well over 90 per cent, as shown 
by the characteri stic curves of the machine. The temperature 
ri se, after one h our' s run at full load, is far below the standard of 
75 degs. C. , being as fo llows: 

Commutator ......................... . 
A rmature ............................ . 
F ields ................................ . 
P inion bearing ....................... . 

55 <legs. C 
39 <legs. C. 
57 <legs. C. 
14 <legs. C. 

Commuta to r bearin g ................. . 9 <legs. C. 

T h e bearin gs ar e all made of the best bronze and provided with 
both oil and g rease lubrication. Special provision is m~de to 

ARMATURE OF MOTOR 

catch all the oil from the ends of the bearings and to return it to 
the wells, so that it will not be dropping on the permanent way. 
The gears are of cast steel, with the teeth cut out of the solid 
casting. The pinion is of hammered machin e steel The gear 
housing is of malleable iron, made oil t ight. 

The complete mo_to r weigh s as fo llows: 

Motor .................................. . 
Gear ................................... . 
H ousing .... _ ............. . .............. . 
Links ......... .. .......... -. . ............ . 
K ey ._ .......... · ..................... .- ... . 

3,945 lbs. 
260 ., 

140 

40 
2 

T otal ............. . .................... 4,387 lbs. 

Thus including gears, gear housing, etc., complete, the motor 
weighs only 43.8 lbs. per hp. 

The motors ar e journaled at one end to the driving ax le and 
spri-ng supported on th e truck fram e at the other side. T he 
method of suspe nsion r elieves the permanent way of ·severe 

"'°"l--+--l--l--l-l--+--l--l---l--e----J:e~+•-+•=--+'•➔T:..+-+--H-+--l-+I /S,!<'1 _...-:.+'-+--t-+-IH-1 
·•-oo/---l--l-----l-t-+ --l--l-----l---cf'"~"~"L43~•'1'-',~~·¥· r•o4•0::-~e'.f-!1+--:a!l~/,V++=Fl=f=r+--l 

60i io ,a.o : ~"'°°I---.+-l--+--I--H-l--+ --1--H++H-+-j_.-l-9,;)f'+-t-H-t-++-H--i • ! "0 ~ z.zooH-+++-H-+++-H--+:~ !?0'-F"_-f-,,...c-b151_..,"l-+-H-t--t-H--t-rti 
i ~ E 2.~: 100 i 2.0""'00!-...J--1--l--l--l--...J--l--l-f--l--+--cJ..Zl---l-~¥-!A---+-+.-Tf-:-<"t'• "°:r:::'r•"--'.Tf'i:9u,="Rc':f:' ."--:,r:.±.,c:'1~ 
i : I ~o ::ieoo 1-+-++--I--H-+++-17"f+-l-~ ri4--t--'H+~,!nr-l,.-.j,,.,jro._l,.nj;r-j 
5 40 ~ 30 eo .a ,-.ooH -+--1-+-H-+--+--V-H -,-,!o'~-1,;<>;i'--+-+-+-r::e+M-c,.t-u:tT -:::" :t-~---\•;;:-,±.----t-"1:6~;,F~c.7 

':, ---
V ,01/ 

.,!;.- ;;., 

~ j 70 ~ 14-QO l--+--l-+--l--lH--l---+,l-H-1,;4------!½'H--l---t-H-,,~+.M.-.!..Tu"=• t-+-,,+---t-ia,:;Rl""';,t-i 
~ ~:. s eo ~1z.00H ++-l-----1H-+..4-+:v71"-+--<'~++H-t---t-"

8
'/<-"l• l'-,.+.+-t--"H--f,"1,H--i 

,, ~ ~ 1/ 

/ " 
7 

..0 ;1000H--l--l--l--lHI/--A-/-l,<'l---jf-.a,-;,,<l:Z-H--l--l-H-+--+--".,'f'-.g.:..:.._M'f-<=-e< +---,.T-+.-"-,.H-+-=t--T-1 

V ;,- RI 1~ " " C IC. A."f Z.C C 

,c 78 0 .... 

TOT L 'MO OR • 1 5, 1 0 M~ 
o ,oo Ll_L...L.L__Ll-1.....L.L__L.L....L.,L_L...l__L-'--,L_J'--'---'---'--'---'-'---'--'-L-L-,:' 

,_ ·-----~-~-----:::~-------------
EFFICIENCY CURVES 

shocks at the rear joints and cross-overs. The motors are car
ried on each of the two end cars of the train. The controlling 
mechanism is in many respects _ similar to the series-parallel 
method of control adopted by Dick, Kerr & Company, ,;.nd is 
fitt ed with a new blow-out device which re nders it perfectly proof 
against fire. 

Th e effect of thi s improved equipment will be very important 
upon the service of the Liverpool O verhead Railway. The twelve 
trains of the new type will r eplace fourteen of the old, and it is 
a matter of interest that th ese n ew t rains will accommodate ex
actly the same number of passen gers as the old one_s. 

As a comparison, th e fo llowing table , furnished by Dick, Kerr 
& Comp any, is of interest as showing the ~ch eduled speeds with 
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th e n ew Liverpool equipments, and those obtaining on other 
lines: 

Miles p er H our, 
R ailway Syst em. Including Stops. 

Live rpool Overhead Railway ............ . ... . 19 
M anhattan El evated Ra ilway ................. 13½ 
Metropolitan El evated Railway ............... 14 . 1 
South Side E levated Rai lway (Chicago) . ..... . 14.6 
L a k e Stree t E leva ted Rai lway (Chicago) ..... . 12½ 
City and South L ondon ...................... . 12½ 
Central L ondon .. . . .. .. ................. . . . .. 14 

With th e previous equipment the trains ran 144 train miles per 
hour, whil e in the new m ethod they will run 216 train miles per 
hour. There was a fi ve-minute headway bet ween the old t rain s, 
but under th e new regi m e this wi ll be 1·educed to 3½ minutes. 
In other words, th e journey from one end of th e line to th e other 
will be made in tw o-thirds of the time taken on the o ld method 
and what is of supreme importance, the load o n the power sta~ 
t i?n will be ~no re un iform, and , as a consequen ce, t he machin ery 
WJII be runnm g under m ore efficient condi t ions. 

•• 
English M unicipal R ailways.* 

BY ] . I-I. RIDER 

I t is no small t hing to b e president of a bo cl y wh ich is now 
representat ive o f n early 150 municipalities in the U ni t ed King
dom. Taking, as I did, some little part in t he for mation o f the 
Associat ion , it has been a matter of great personal g ratifi cation 
to me to watch its g radual growth from 1895, wh en som e tw enty
five engin eers m odestl y fo rmed th emselves int o th ;, M unicipal 
E lect rical Association, up to the present , wh en we number not 
o~l.y a??ut 210 municipal electrical eng in eers, but also 120 mu-
111c1pa l!t1 es themselves, am ong ou r m embers. 

One of th e subjects with which the m unici pal electrical eng i
neer of to-day h as t o deal, and which has develop ed in thi s coun
try almost with in th e life of th is Associati on, is that of electric 
street tramways. I n 1895 there were but fi ve a t work an d with 
the solitary exception of Blackpool, they were a ll ~wned and 
? perat.ed by companies. At our 1896 conventi on I r ead a paper 
111 wl11 ch the poss ibili ties of a combined tramway and ligh ting 
loa d were poin ted out and in which at t ention was drawn t o the 
economies which were likely to result from such an arran gem ent. 
To~day th ere are thirty-six elect ric street tra mways in operation , 
which are own ed by municipali t ies, and six teen oth ers in progress 
of const ruction. O f the form er twenty-eigh t are, and of the lat
t er eleven will be, supplied with current fro m a municipal com
bin ed light ing and tram way stat ion. T h er e are also fo ur in stances 
in which th e municipal stat ion is rn pplying current to tramways 
owned by companies. 

W ith abou t th ree exceptions, th e whole elec tric trarnwavs in 
th is country are worked by th e troll ey syst em, and it is worti1y o f 
no te that n o co mpany, wh ose first aim, after all, is t o pay a divi
dend, has a dopted any other. T he Wolverhampton Co rpo rati on 
is experim enti ng wi th a surface contact syst em , th e Bournem out h 
Corporation is putt ing down a short len gth of unde rground side
slo t conduit, as part of a general sch eme of overhead t r::cti on , 
and the Lo ndon County Counc il has adopted the cent re-slot con
dui t for practically the wh ole of its lines. T h e costs of the road 
constructio n fo r these three distinctive types of elec tric tract io n 
va ry largely according t o th e local condi tions, but are gen erally 
so mewhat as fo ll ows : 

Overhead const r ucti on ............. £5,000 } per m ile o f si ngle track, 
Surface contact construct10n..... 10.500 including ra ils and 
Conduit const ruction .............. 13,500 paving in each case. 

I.n th e face of the very great saving in ca pital expenditure, 
which can be made by adopt in g the overh ead sys t em, what are th e 
condition s which would warrant the u se o f th e conduit svstem? 
In th e fir st place, in my opinion it is no t wa rran t ed , unles~ a car 
service can be maintained with n ot grea ter than a two-minutes' 
h eadway. The capital charges on th e road con struction are so 
h e~vy, that the only way to bring dow n the cost per car-mi le is 
!o mcrea~e th e number of car-miles as much as possib le, by work
m g the Im es for all th ey are worth. Sever al corporation s hav e 
r ecently b een consideri ng the use of the conduit in a simil ar man
ner to Bournemouth, namely, for a small portion in th e center of 
th e tow n , w ith the overhead system outside. I do n ot th ink the 
conduit is warranted under such circumstances. Certai nly th e ad
dit ional cost , fo r such a sh or t length , m ay be very sm all , wh en 
compared with the cost of the whole sch eme . B ut is it worth 

* Abstract of presidential address before the I ncorporateg M unicipal 
Electrical As»ociation's seventh 11, nnu,il convi;:ntion at London, ·· · 

whi le burde ning th_e undertaking with a combined system , m erely 
fo r ~ sthetic consideration s? 

I t may be argu ed that such combined system s are working 
sa t isfac torily in Washington, P aris, Berlin and other places, and 
that th e change fro m the conduit t o the overh ead wire, and vice 
ver sa, can be mad e in a very few seconds. That is quite true, 
but they mean (1) the constant addit ional labo r of at least one 
man at each chan g ing place , (2) t he carry ing of th e idl e trolley 
over the conduit se cti on and (3) either separate machines and 
fe eders fo r th e conduit conductor bars, or the p ermanent earth
ing of the negative bar, because of the ra il r eturn of the overhead 
section. 

T he abandonm en t of th e overh ead for a ny other sy~tem , m erely 
fo r ces th et ic reasons, is, in my opinion, not just ifi abl e. The ex
amples of overh ea d construction, to be seen in several t owns in 
the United Kin gdom, are anyth ing but p retty. Som e of them are 
eve n ug ly. But th at is t he fa ult of the desig ner , an c1 n ot of the 
sys tem. I t is perfectl y easy and practi cable to design and erect 
an ove rhead line which shall look well in almost any locality. 
N eat , and even artisti c, work cost s very littl e m ore tha n rough 
and unsightly work. W hen, th en, are we justifi ed in adoptin g 
th e conduit system? When th e traffic ove r th e lines is so g rea t 
that th e h eavy capital charges do not make any serious addi tion 
to the costs per car -mil e. T his is a condi tion of things only m et 
with in m etropoli tan citi es, and, after all , is no rea son why the 
(•ve rhea d system should not be used. Again , when power s fo r the 
t ra mway ca n only be obtain ed on the condition that th e conduit 
i-- used, or when the syste m of lines is so rnmplicat ed that the 
over head construction beco mes cumberso m e and da ngerous. 

O n e of the principal difficu lti es in des igning neat overhead con
st ruct ion is that of guard wires. Man y an o ther wise nea t line is 
entirely spoil ed by th em. Acti ng apparently with a view t o the 
safety of th e publi c, but reall y to protect th e telegraph a nd te le
phone in t erests, th e Board of Trade has r ecent ly issued a n ew set 
of regulat ions ba sed practically upon t hose adopted by th e P ost 
O ffic e. In order t o hear the views of the various t ram way au
tho riti es upon these regul ations, a conference wa s held a week o r 
tw o ago, at the office s of the Boa rd of Trade. O n th e advice o f 
t he offic ials of the Post Office, and of th e Nat ional T elephon e 
Company, the Board of Trade r efused t o all ow the principles o f 
guard-wire protection t o be discussed, and wo ul d only permit 
r emarks on the va rious regul ations which were proposed. 

A s is well known to th ose with t he largest experience in over
h ea d tract ion wor k, guard wires may be a p rotection in som e 
few cases, but in th e large major ity they are the m eans o f causing 
the very accident s which th ey are in tended to avo id. Bein g of 
necess ity only small wires, th ey are a const ant trouble t o main
tain. T h ey are very liable to break when h eavy t elegraph or tele
phone wires fa ll up on them. A number of aut om ati c devices have 
r ecently been placed upon th e mark et , with th e object of cutting 
off the curren t sho ul d any oth er wire fa ll across the tro lley wire. 
But neith er guard wi res nor any o f these devices strike a t the 
root of th e matt er, whi ch is to prohibit ent ir ely uninsulat ed wires 
of any kin d cross ing t he troll ey wires. If t elegraph and t ele
phon e wi res must be erected overh ead t h ey sh ould only be al
lowed t o cross th e st ree t s at ri ght angles, the spa ns sh ould be 
kept ex ceeding ly sh ort , and th e wires ca rri ed as hi gh as possible, 
in order that a broken wire may not r each the street. They 
should be insul ated at such cross in g s, and , if guards ar e insisted 
upon, in addition to th e above, t hey should be provided by a n et 
ting or similar arran gement under t he t eleph one wi res , and not 
over th e t roll ey wi res. T h e r ecent accidents, wl11 ch have hap
pened in Liv erpoo l and oth er town s, h ave b een caused j ust as 
much by the telephone wi res as by the t rolley wires , but, in the 
mind of th e publi c. th ey are call ed t ro ll ey-wi re acc ident s, and 
no th ing else. If local autho riti es wo ul d insist on all telephone 
wires bein g place d un derg round, there would be no necessity fo r 
g uard wi res , or such like unsa t isfac tory half measures. 

Befo re brin g ing th ese somewhat ra mblin g remarks t o a con
clusion, perh aps I may b e per mit t ed t o say a few oth er words, 
m ore part icularly to our yo un ger eng in eer member s. A visit to 
a num ber of elect ri city work s in thi s country lea ds one t o the 
conclusion that , in too m any cases, pl ant of too srn ali a size has 
been put in. By thi s I do n ot m ea n not enough plant , but gen
erating set s fo r too small an output. Those responsible for the 
design of the work s did not seem to have been ve ry sang uine as 
to th e future of the undertaking, and so they put in sets for as 
small a s 50-k-w output , an d in some cases even small er. In the 
course of a few years, wh en the sta tion has g rown, these sets have 
become too small , and are either n ever used or are sold at a loss. 
Surely , if we expect the business o f electricity supply ever to 
approach the ext ent of gas supply , we should lay out our power 
stat ions on gen erous lines, and put in plant with an idea to its 
future economical use , rather than to its suitability for just the 
number of c11;;tomers we may have for the first year or two, 
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Street Railway Patents 

[This department is conducted by \V. A . R osenbaum, patent 
a ttorney, Room No. 1203-7 Nassau-Beekman Building, New 
York.] 

UN ITED STATES PATENTS ISSUED J ULY 8, 1902 
704,044. Side Bearing for Rai lway Cars; C. F. Huntoon, Chi

cago, III. A pp. fil ed April 23, 1902. The special feat ure of this 
invention is the provi sion of roll ers in the upper face of the bear
ing fo r s upporting t he load combined with other ro ll ers arranged 
to take t he l;::t era l thru st. 

704,o67. Tr~mway Car; A. Maurer, E hrenfeld, Cologne, Ger
many. App. til ed March 3, 1902. A convertible car in which the 
scats run len g thwise and are pivo t ed at th e ends of th e car; the 
back of the seat is vertical and extends t o the floor, the back and 
se;::t being secured together. To convert into an open car, one 
sea t is th rown over unti l th e ba ck rest s alo ng the cen ter of the 
car, both seats th en facing in th e same direc ti o n. The side win
dows are then r emove d. 

704,o88. Side Bearin g for Rai lway Cars; S. North rop and A.G. 
Stein brenner, St. Loui s. l\Io. A pp. fil ed Nov. 21, 1901. D eta il s. 

704,092. Contact System for Electric Railways : T. 13. Patch, 
North Cambridge, i\bss. A pp. fi led Nov. 29, 1901. Standard s 
a r ranged alongside the tra ck carry in ~ulat ed conta,·t s wit h wh ich 
the coll ector m akes under contact. 

70-1-.093. Contact System fo;· E lectri c R ailways; 
N o rt h Cambridge, :Mass. App. fil ed A11ril 4, 1902. 
ti on of the pr eceding system in whi ch the contact 
fro m o ne trnck to another. 

T. B. Patch, 
A moclifica

shoe ex tend ~ 

704,141. Street C:.1.r Fender; C. T. Stoelting, St. L o ui s, Mo. 
App. filed D ec. 9, 190 1. The fender is adjusted to the car to have 
a bodily motion in both a vertical and latera l direction, springs 
being arranged to cushion the 1110\" em ent in each direction. 

,z; 
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PATENT NO. 704,067 

704,143. Han el Strap for Street R ailway Car s; M. Straus, D en
Yer, Col. App. fi led Oct. 28, 1901. The regul a r loop is pruYided 
with ;:: se ri es of cross-s traps to accommodate a number of persons 
at the sa me time. 

704,166. Street Car Pender; C. Zimmerman, C hicago, Ill. A pp. 
fi led Peb. 19. 1902. A pair of normall y open jaws which clo se 
upo n and hold a person struck. 

704,188. Car Truck; B. Haskell, Saginaw, Mich . App. file d 
l\ l ay 13, 1902. Details. 

704,210. Sander for Railways: J. Quin , Toronto, C;:: nada . A pp. 
fi led Aug. 24, 1901. Through gearing manipul ated fro m th e plat
form, a rotary sh ovel is operated to force the sand out of the 
hopper. 

704,227. Ratchet Brake for Cars; H . \Vitte , St. Loui s, Mo. 
App. fi led Ju ly 3, 1901. D etail s. 

704,432. Guard Rail for Street Cars; W. S. Bradley, Philadel
phia, Pa. App. fi led May 8, 1902. A rail which is swung across 
th e end of the passage leading to the cross-seats of an o pen car 
to prevent ent rance and exit. 

704,452. Vehicle Brake; C. B. Fairchild, New York, N. Y. 
App. fi led Sept. 16, 1901. A h eavy brake brush is adapted to be 
forced into contact with the roadbed to obtain great braking 
power. 

704,461. Car Fender; J. T. ll odgins, St. Louis, Mo. App. fil ed 
Nov. 4, 1901. A drum or di sk arranged in front of the wheel is 
adapted to be forced into contact with the wheels when it is struck 
by an obstacle, and is th ereafter rotated in a direction to roll the 
obstacle alo ng the roadway. 

704,491. Brake Sh oe; G. A. Woodman, Chicago, Ill. A pp. 
filed April S, 1902. The shoe has a back plate of ductile metal 
wh ich holds the front plate together until it is worn out. 

•• 
PERSONAL MENTION 

MR. J. R. HARRIGAN, of Columbus, has been appointed 
,- uperintendent of the Newark & Greenville Street Railway, which 
was recently purcha sed by the Appleyard interest s. 

MR. C. F. GLADFELTER, who was formerly associated with 
General Manager Gi lbert, of the Chicago Traction Company, of 
Chicago, Ill., has been appointed auditor of the Miami & Erie Canal 
Transportation Company. 

MR. W. B. GRAHAM, assi~tant ~uperint end ent of the St. Paul 
City Railway Company, ha s resigned from that company to accept 
a position under Genera l S uper intendent !Jow Smith, of the Brook
lyn Rapid Transit Company. 

MR. E. P. V I N I NG, formerly general manager of the Market 
St reet Railway, of San Francisco, Cal., has become prominently 
iden tified with the lVlidland P acific Railroad, which is to build a 
road from Baker<;field, Cal., to the Pacific coa st. 

MR. vV. A. BAILEY has resigned as treasurer of the \Vorcester 
& vVebster Street Railway Company, of vVorcester, Mass., and 
,vii'! probably he succeeded by Mr. M. J. N. Potter, manager of the 
\Vorces ter & \Vebster Street Railway. Mr. Bailey will in the 
futu r e devote hi s entire attention to the Worcester & Southbridge 
Street Railway Company. 

MR. CHARLES THRASHER, for a long time auditor of the 
Southern Ohio Traction Company, and later of the Cincinnati, Day
ton & Toledo Traction Company, has been appointed auditor of 
the Western Ohio R ai lway. Mr. Thrasher will be succeeded by 
Mr. J ohn Huntington, of Lorain, 0., at present auditor of the 
Lorain Street Railway Company. 

lVIR. C. W. MANSFIELD, who has been connected wit!; the 
president's office of the Brooklyn Rapid Transit Company for 
about a year, ha s been given the management of th e company's 
office building on Montague Street. i\Ir. Mansfield has a geniu s 
for detai ls, ;::nd has not ouly thoroughly familiarize d himself with 
the routine office work but has an extensiYe kno wledge of the road 
and it s operation. 

l\IR. C. \ V. GEARHART, who recently resigned his posi tion as 
superintendent of the Bridge Divi sion of the Brooklyn Rapid 
Transit Company, has accepted a position with the Crocker
\ Vheeler Company in its sa les departmen t. The announcement 
that Mr. Gearhart had gon e to Boston, which appeared in the~e 
column s a few weeks ago, wa s an error, as l\Ir. Gearhart resigned 
his position w ith the railroad in order to accept hi s present one with 
the manufacturing company. He will make hi s headquarters a t the 
main office of the company, Ampere, N. J. 

MR. vV. S. DIJ\IM OCK, who for the last year ha s been general 
manager of the lin es of the R ichmond Pas~enger & Power Com 
pany, of Richmond, Va., has resigned from the company to accept 
a position with Stone & \Vebster, of Boston. taking charge of their 
lines in Tacoma, \Vas h . Mr. Dirnmock has left Richmond for 
Boston, the headquarter~ of Stone & \ Veb,.ter, and after a re ~t 
of about ten days he wi ll start for Tacoma. Before bec;oming 
genera l manage r of the Richmond Passenger & Power Company 
Mr. Dimmock was genera l manager of the Omaha & Council 
B luffs Rai lway & Bridge· Company and the Omaha, Council Bluffs 
& Suburban Rai lway Company. \Vhen he entered the electric ra il 
way fi eld Mr. Dimmack had been prominently identified with a 
number of steam roads. Beginning at the bottom he worked up 
through the transportation and fr eight department s, holding posi 
tions of trust with the Burlington, Wabash, Union Pacific and other 
lin es. Much of the experien ce gained while in the service of the 
steam companies proved advantageous to Mr. Dimmock, for in hi s 
street railway connections he has had to solve in the operation of 
suburban electri c lines problem s similar to those met in steam 
railroad work. Mr. Dimmack was a charter member of the Street 
Railway Account ants' Association, and ha s also taken an active 
part in the affai r s of the American Street Railway Association. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money n arket 
WALL STREET, July 16, 1902. 

The expectations of immediate gold exports commonly held a 
week ago, were after al l unfulfilled. A firmer tendency in the 
local time money market, and a simultaneous eas ing of rates abroad, 
caused r enewed drawings of bankers' bills, which ser ved to depress 
exchange quotations sufficiently to a llow no furthe: chance tor 
profit in shipping gold. I\•1eantime the Paris demands m connect1011 
with the French Government debt conver sion appear to have been 
supplied. Sterling exchange at Paris has consequently r ecovered 
a fraction and so has helped to render the situation unfavorable 
to a move~1ent of gold. These deHlopment s have relieved the local 
money position substantially, at the moment when it was beginning 
to feel the strain of the heavy withdrawals of currency by the \Vest. 
A long with thi s the Trea sury has been di sbursing unusually large 
s t1111 s on account of war department expenses, and special appro
priations, the government deficit for the month thus far a lr eady 
reaching upward of $10,000,000. A la sting suspension of the 
"Sub-Treasury drain" is not, of course, to be expected, even with 
the diminished internal revenue. But the temporary excess of gov
ernment outlay is certainly a timely factor in a ssisting the money 
market over an un certain period. Whether the Wes tern currency 
demands are largely · an incident of the Chicago corn corner, or 
wheth er they are the early beginnings of the regular crop-moving 
r equir ements, the main fact is that the loca l banks in remitting now 
will lighten the pressure of the movement when the season is 
farther advanced. The curious feature of last week 's operations, 
which completely up et Wall Street's preliminary calculations, was 
the substitution of bank notes for legal tenders in th e forward
ir,gs to the interior. As a result of this, the loss in lawful money 
holdings reported in Saturday's bank statement, turned out less 
than half what had been anticipated. Surplus rese rve instead 
of decreasing heavily, as apprehended, actually increased over 
$2,000,000. This unlooked-for showing served to check the hard
ening tendency which had begun to appea r in ca ll money rates, but 
it did not affect the di sposition of lenders to hold out fo r better 
terms in their time contracts. Rates on thi s class of loans have 
been marked up quite generally to 5 per cent. 

The Stock n arket 
The upward movement, which for some time has been ga therin g 

en ergy in the stock market, has broken out into a more vigorous 
demonstration during the last week. Outs ide developments o f a 
favorable character a re partia lly responsible for the more aggres
sive nature of the a dvance. The government experts issued on 
Thursday last thei r fir st computation of the season's co rn crop, 
and it made a most excellent impression upon all classes o f the 
fin ancial community. Without going into a lengthy analysis, suffice 
it to say that the present outlook promises the la rgest yield in the 
history of the country, and that the conditions a re brightest in the 
sections w here good results are most needed-namely, in the States 
of the Mi souri Valley, which suffer ed most from last summer 's 
d isaster. Along with the extraordinary corn estimates, the official 
retu rns indicate a record oat crop. and the third larges t crop o f 
wh eat ever gathered. These indication s have gained strength, 
moreover, from the final termination o f th e long spell of rainy 
,veather in the W est, and the development of the normal July 
conditions of sunshine and heat which are needed for the ripenin g 
of all grains. The promi sing crop position, it need hardly be 
pointed out, has been the influence of first importance in the week's 
movement on the Stock E xchange. Next to it comes the relief al
ready described in the money market, and following thi s are the 
further evidences of a gradual di sintegration of the min ers' forces 
in the coal strike. With the satisfac tory adjustment of these 
several uncertainties in the outside situation, the pow-crful specu
lative and financial interests w hich for some time past have been 
laying their plans for another " bull" campaign, have felt emboldened 
to · begin active operations again. H ow far they will carry their 
undertaking at this particular time, is something regarding which 
one person's judgment is as good as another's. At this w r iting 
there are no signs that the advance is about to halt. 

The local traction group, although displayin~ more activity than 
the previous week, have not cut a prominent figu re in the trading. 
Sentiment is very bull ish on the three active stocks, however, and 
confidence is expressed that they will shor t ly join the procession 

·· toward higher prices. W e note some further accumulation of 
Brooklyn Rapid Transit by houses represen ting the lr:-1ding specu
)ativ~ inter~sts in the property. Manhattan E levated also continues 

to be absorbed very confidently on all recessions. The dealings in 
Metropolitan have been too light to possess any significance, but 
it is noteworthy that someone is losing no opportunity to bid up 
the quotation on the new issue of the M etropolitan Secur ities Com
pany. Business has also begun on the curb in the new 4 per cent 
Metropolitan bonds "when issued." They are quoted a fraction 
above 99. 

Philadelphia 
The new Philadelphia Rapid Transit stock has been the featu re in 

its local market during the past week. It rose on heavy buying 
from 9 to 91/g, and the indications rather point to a continuance of 
speculative operations encouraging an upward direction. T here 
is nothing new in conn ection with the property itself, apart from 
a good deal of conj ecture a s to t he character of the Union Trnc
tion report for the fiscal year which is due now before long. The 
general expectation is that a moderate increase wi ll be shown over 
the ea rnings of the previous yea r. Union Traction holds steady 
around 45, but with dealings light and very much scattered. Doubt
less the arrangement for a gradual dividend increase from I½ 
per cent the first year, to 3 per cent after 1908, has invited some 
o utside investment purchases. Philadelphia Traction has also been 
well bought at an advance to 99¼, which is the highest it has sold 
since the payment of the last quarterly di vidend. Other sales of 
traction stocks have been few and unimpor tant, including only 
A merican R ailways a t 45¾ - Rai lways General a t 4¾ and Con 
solidated of New J er sey at 68%. Bonds have been moderately ac
tive, with sales reported in E lectric P eople's Traction 4s at 99½, 
Syrac use Rapid Transit 5s at 103½, United Rail ways 4s at 87¾, 
Con olidated of New J ersey 5s at 109¾, and Indianapoli s Railway 
4s at 86¼. 

Chicago 
A ll danger of a strike on the Chicago su r face lines seem s at 

the moment to have been r emoved. Th e City Railway has flat ly 
refused to grant the demands of its employees for an increased 
wage scale. On th e removal of the st rike apprehension U nion 
Traction common recove red sharply from 13 to 15. R epor ts were 
circulated from speculative sources later that the company was 
about to undergo reorganization , but these stories were so quickly 
denied by officials tha t they had little effect. M etropolitan Elevated 
preferred rose sharply from 90 to 91 ½, r efl ecting the view that the 
company could easily pay a 2 per · cent dividend in August, and 3 
per cent in F ebruary, completing the authorized 5 per cent on the 
preferred stock. L iquidation in Lake Street Elevated is seemingly 
over for the presen t at least. The stock does not rally, however ; 
it is hanging r eluctantly around IO. The on ly oth er sa les for the 
week were scattered lots of Metropolitan common around 38, and 
Northwestern common at 35 ½. 

Other Traction Securities 
Business in the Boston tractions continues except ionally light. 

D ealings in Massach usetts Electric, by comparison with recen t 
records, have amounted to practically noth ing during the last week. 
The common is off a point to 41 ½ , and the prefer red is unchanged 
a t 97¾- Scattering sa les are reported in Boston E levated at 166 
down to 164, and in W es t E nd common at 95¾- T he feat ure 
of the Baltimore dea lings ha s been t he sen sational fluctuation s in 
Nashville Railway securi ties. The basis of the advance during the 
last fortnight was the expec tation o f a dec ision from the Tennessee 
court dismissing the motion a ttacking the company's charter, and 
so giving the reorganiza tion commit tee a clear course to carry ou t 
its p lans. Anticipating thi s, the 5 per cent trust certifi cates 
which sold as low a s 63 two weeks ago, rose to 78, and the stock 
advanced from 3 to 71/s. On Monday the news was received that 
the court had handed down a decision unfavorable to the com
pany and practically declaring the charter forf eited. T he bond 
certificates broke violently on th is announcement to 70, and the 
stock to 60. United Rai lways of Baltimore secur ities remain quiet 
but fi rm around 70 for the income bonds, and 16 fo r the stock, 
the general 4s selling around 97. Other Baltimore transactions 
fo r the week comprise City and S uburban (Washington ) 5s at 
104 to 105, A nacostia & Potomac 5s at 102½ to 103, Atlanta Rail
way 5s at 105, Charleston Consolidated 5s at 95, Charleston Rail
ways 5s at 105, City Rai lway Light & Power of N ewpor t News 
5s at 100, and L exington Street Ra ilway 5s a t 103:l/4. Columbus 
St reet R ailway shares have become more active, the preferred sell 
ing up above 108 and the common ris ing to 52¼ . All offerings 
of L ouisville common around 125 have been absorbed, and the 
probabil ities are that the stock would find buyers if offered as high 
as 130. New Orleans R ailways common has been strong at an 
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advance of a half point to r I. Rochester Rail way preferred is 
selling freely at IOI ½, and the bonds at II2§,i. On the New York 
curb sales of $5000 San Francisco Street Railway bonds were made 
at a decline to 90½ . St. Loui s 4s are stronger at 87½. San Fran
cisco preferred has sold at 63½, T oledo at 31 up to 31 ½, Washing
ton E lectric 4s at 82¼, and American Light & Traction preferred 
at 94. 

Toledo Railways & Light was again the leading feature on the 
Cleveland exchange last week, 783 shares selling at 30¼ to 30½. 
Southern Ohio Traction advanced from 67 to 70¼ during the week, 
on sales of 542 shares; it was strong at the close at 70¾ asked. 
Bidding was strong on Detroit United, but only abo ut 200 shares 
changed hands, at 78. Northern Ohio Traction common dropped 
a point and a quarter on 226 shares, which sold from 40 to 41 ;14. 
The preferred was strong at 89 and 89¼, I02 sha res selling. 
Western Ohio dropped to 25½ and 25¾, 220 shar es selling. Lake 
Shore Electric sold on the exchange for the fir st time since the 
stock was listed, 200 shares brought IO, subsequent quotations 
advancing to II ¾ bid and 17 asked. A sale of Syracuse Rapid 
Transit common was made at 27. Total sales in traction was 2417 
shares compared with 2038 the week before. Monday 200 Detroit 
United sold at 79 and 79¼, and 87 shares of Northern Ohio Trac
tion common went a t 40. 

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

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

Closi ng Bid 
July 8 July 15 

American l{ail ways Compan y ..................................... 45½ 45½ 
Boston Elevated ..... .. .. ......................................... 164 164 
Brooklyn R. T. . .... .".. .. ........................................ 67% 68% 
Chicago City ......................... . .......... . ........ . ......... 205 205 
Chicago Union Tr. (common).................................... 15 14¾ 
Chicago Union Tr. (preferred)................................... 50½ 47½ 
Cleveland Electric .. .. ...... ...................................... a87 
Cleveland City ....................... ..................... : ....... 105 
Columbus (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50½ 
Columbus (preferred) .................................... ....... 107 
Consolidated Traction of N. J................... ................. 681/2 
Consolidated Traction of N. J. 5s ....... . .. . .. . ............ ...... *110 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76¼ 
Electric People's Traction (Philadelphia) 4s ..................... 99¼ 
E lgin, Aurora & ::iouthern. .... .. ..... .. .......................... 41 
Indianapolis Street Railway 4s ............ -~ .. . . . . . . . . . . . . . . . . . . . . 86¾ 
Lake Street E levated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93/8 

Manhattan Railway ......................................... ...... 132 
Massachusetts E lec. Cos. (common).............................. 4:l¾ 
Massachuse tt s Elec. Cos. (p referred).. .............. ....... . . . . . 97½ 
Metropolitan Elevated, Chicago (common).......... ............ 38 
Met ropolitan E levated, Chicago...... ... . ...... . ..... . ....... . . . . 89 
i\Ietropolitan Street" ....... . ........... .................. ......... HS% 
New Orleans (common).. . ... ......... .................... ....... 34 
New Orleans (preferred) ......................................... 112½ 
North A merican ....... ... ................................ ......... 1211/2 
Northern Ohio Traction (common)............................... 41 
Northern Ohio Traction (preferred)............................. 89¼ 
Korth J ersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30¾ 
Northwestern E levated, Chicago (common).......... ............ 35½ 
North western Elevated, Chicago (preferred) .......... ........... SO 
P hiladelphia Rapid Transit.. ................... ... .......... . . . . . 9 
P hiladelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98½ 
St. Louis Transit Co. (common)............................... .. 30¼ 
South Side E levated (Chic ago) ......... ... ... ...... ............. 108 
Southern Ohio Trac tion................... .. ... ...... ............. 64 
Syracuse Rapid Transit....... ........ ............... ............. 26 
Syracuse Rapid Transit (preferred) .............................. a70 

52 
108¼ 
68¼ 

109¾ 
78% 
991/2 

a45 
87¾ 
lo:'74 

1321/2 
41½ 
97½ 
371/2 
90 

148¼ 
34 

112¼ 
126¼ 
39¾ 
89 
30½ 
36 
80 
9% 

99¼ 
30½ 

109 
70% 

Third Avenue .................................................... 131 131 
Toledo Railway & Light..... ............... .......... ............ :JO¼ 30% 
Twin City, Minne apolis (common) ............................... 119¼ 119 
United Railways, St. Loui s (preferred).......................... 82 821/2 
United Railways, St. Louis, 4s.................................... 87 87¼ 
Union Traction (Philadelphia)... ........ ............ ............ 44% 45 
W estern Ohio Rail way..... ... ............ ............. ........... ~5 22% 

* Ex-dividend. t Last sale. (a) A'sked. (b) Ex-rights. 

Iron and Steel 
The general reports of the iron market continue the same sub

stantially as they were a week ago. The coal strike continues to 
hamper the fo undry iron makers to such an extent that some of 
them are unable to supply their customers. In the West, the 
product "is being so ld freely for delivery in 1903. On the other 
hand, in the steel trade, supply seems to be fas t overtaking de
mand, owing to the fact that sheet and wire mills which find busi 
ness dull are reselling their stock of billets and bars. No let up, 
however, is reported in the tense condition of the structural 
material, and steel rail branches of the indu ~try, a nd in the latter 
the chances favor an early considerable increase in imports of for-

eign goods. Quotations are unchanged on the basis of $21.50 for 
Bessemer pig, $33 for steel billets, and $28 for steel rail s. 

Metals. 
Quotations fo r the leading metals are as follows: Copper, 12 

cents; tin 28¼ cents; lead, 4},i cents, and spelter, 5¼ cents. 

• • 
WORCESTER, MASS.-The t rustees of the Worcester Railway & Invest

ment Company have decla red a regular semi-annual dividend of $2.25 per 
share, payable on August 1, to shareholders of record at the close of business 
on July 21. 

BOSTON, MASS.-The Railroad Commi ssioners will not give hearings on 
the petition of the Boston & Northern, O ld Colony and the Lawrence & Read
ing Street Railway Companies for increased capital until next August, at the 
earliest. The Boston & Northern asks for $2,250,000 new capital, the O ld 
Colony, $1,250,000, a nd the Lawrence & Reading, $100,000. 

PITTSFIELD, MASS.-The Pittsfielo Street Railway Company, which re
cent ly absorb ed the Hoosac Valley Street Railway, is to petition the Railroad 
Commissione rs fo r authori ty to increase its capital stock from $100,000 to 
$400,000, for the pur pose of taking up the floatin g indebtedness and the bonded 
debts of the company and to make important improvements to the line. The 
stockholders of the company h eld a meeting a few days ago and the se di
recto rs were elected: Colonel F. S. Richardson, of North Adams; Hon. \V. B. 
Plunkett, of Adams; A. H. Ric e, P. H. Dolan and W. L. .\dam, of Pittsfield. 
The di r ectors elected the fo llowing officers. Colonel F. S. Richardson, presi
dent; A. H. Rice, vice-president; Ezra D. \Vhittaker, of .'\dams, treasurer; S. 
Proctor Thayer, of North Adams, clerk. P. H. Dolan and P. C. Dolan, of 
Pittsfield, wi ll continue as general managers of the road, and \V. T. Nary is 
to remain as supenntendent. C. Q. Richmond, of North Adams, resigned as 
president of the compan y, and A. C. H oughton and \V. \V. Richmond resigned 
a~ directors. 

WORCESTER, MASS.-The directors of the Worcester Consolidated Street 
Railway Company have voted to petition the Railroad Commissioners for the 
right to increase the capital stock of the company by an amount not to exceed 
$500,000. The present capitalization is $3,995,000. The additional money is 
wanted for the purchase of new cars and to pay for the addition to the 
i\Ia rket Street car house. 

BOSTON, l\1ASS.-The Boston News Bureau says it is understood that 
the $1,000,000 Old Colony Railroad 31/2 per cent thirty-year bonds were sold to 
Blake Brothers & Company, Estabrook & Company and R. L. Day & Com
pany j oi ntly, on a 3% per cent income basis, or in the vicinity of 102.35. 

DETROIT, l\lICH.- The Evening News, of July 15, says that President 
J. C. Hutchins and other Detroit United Railway directors are in Cleveland 
in consultation with the bankers' committee having the Everett-Moore interests 
in charge. The proposition is said to be t o organize a new company to include 
the railways in Detroit, the Detroit & Toledo Shore line, the Monroe & Toledo 
l{ailway, known as th e Black-Mulkey line, and the Everett-Moore railways 
between Toledo and Cleveland. 

BROOKLYN, N. Y.-There has been filed in the office of the County Clerk 
of Kings County the $150,000,000 mortgage anthorized by the stockholders of 
the Brooklyn Rapid Transit Company in l\ Iar ch last, covering the property, 
stock, securities, etc., of the company. The mortgage is dated July 1, and the 
Central Trust Company of Manhattan is the mortgagee. The purpose of the 
mortgagf', as previously stated, is to allow the company to issue stock for the 
amount, the money raised to be used for the various improvements in the 
rnad a nd for taking up under lying mortgages as they ):,ecome due. 

NEW YO RK, N. Y.-A majority in value of the mortgage bonds of the 
Staten Island Electric Railroad Compan y and of the receipts calling for the 
delive ry of stock of the Richmond Borough Company, a nd of the bonds and 
stock of the New Jersey & Staten Island Ferry Company and the Richmond 
County Power Company, having been deposited under the terms of the 
agreement lodged with th e Guaranty Trust Company, of New York, dated 
.\ p ril 1, 1902, the committee, con sisting of \Villiam Lanman Bull, R. Somers 
Hayes, J ohn Greenough and Walte r G. Oakman, has declared the plan of re
organization operative. The time fo r deposit of securities under the plan 
mentioned has been extended to J uly 31 next, a fter which no deposits will be 
accepted except on such terms as may be fixed by the committee. 

STEUDENVILLE, OHIO.- The Steubenville Traction & Light Company 
has increased its capital stock from $700,000 to $1,000,000. 

YOUNGSTOWN, OHI O.- The Youngstown & Southeastern Electric Rail 
way Company was inc orporated July 11, with $5o;ooo capital stock, by H. E. 
H amilton, Thomas E. Connell , E. H. Moore, Gordon Cook and James J. 
McNally. The plan of the company is to construct an electric railway be
twee_n Youngstown a nd Poland. 

H AR RI SBURG, PA.-At the regular monthly meeting of the Board of 
Directors of th e Harri sb urg Traction Compan y a semi-annual dividend of 2½ 
per cent was declared. 

NASHVILLE, TENN.-The Court of Chance ry Appeals has delivered an 
opinion invalidating and dec lari ng void the consolidation attempted to be 
effected in 1900 by the constituent lines of the Nashville Street Rail way. The 
consolidated properties are bonded at $6,500,000, and stocked for a like amount. 
li the Supreme Court upholds the decision the railway company will be com
pelled to make terms with the c ity before a consoli dation can be effected or 
the constituent lines wi ll have to be operated independently and the con
solidated stocks and bonds wi ll be invalidated, it is said. 

l\ORFOLK, VA.-The Norfolk, Portsmouth & Newport News Company has 
given a mortgage for $4,000,000 to the North American Trust Company to 
sec ure an issue of 40-year 5 per cent fir st mortgage gold bonds, and has also 
given a mortgage for $2,000,000 to the Richm ond Trust & Safe · Deposit Com
pany t o sec ure an issue of 5 per cent 40-year bonds. 
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