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Opening of a Large Interurban Road 
The O hio Ri ve r E lectri c Rail way & P ower Company opened its 

new line in Southern O hio on Wednesday, Nov. 14. This new 
road runs from R acin e to Middleport, a distance of m ore than 12 
miles, passin g thro ugh the towns of Syracuse, Minersville and 
P omeroy. It is expec ted that there wi 11 be a large fr eight business 
in additio n to the regular passenger se rvice, and electri c loco­

_i"' \111.~~s are included in the equipment. 
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$500,000 of stock authorized, but not issued. A new issue of 
$5,000,000 will be authori zed in all probability when the bonds are 
r etired. This will bring the to tal capital stock up to $19,000,000. 

No Changes in St. Louis 
Th e St. Louis Star r ecently contain ed the surpnsm g an­

nouncement that President Edward Whitaker, o f the St. Louis 
Transit Company, and George W . Baumhoff, general m anager 
of the company, were to r esign. It was announced that Capt. 
Robert McCulloch, of Chicago, fo rm erly of St. L ouis, was to r e­
turn to St. Loui s as successor to Mr. Baumhoff, and that Murray · 
Carl eto n, the present vice-president of the St. L oui s Transit Com­
pany, was to succeed M r. Whitaker. Our St. L ouis corres­
pondent, who was comm1.micated with as soon as this news was 
received , t elegraph s us that Mr. Whitaker emphatically denies 
that eith er h e o r Mr. Baumhoff have res ign ed or will r esign. 

Norfolk Houses Destroyed by Fire 
The car h ouse of the N o rfolk Railway & Li ghtin g Company was 

des troyed by fir e, Nov. II , together with fifty cars. Th e fire was 
di scovered at I a. m. , aft er the cars had all been turned in for the 
ni ght. There were six ty-one cars in the house at the tim e the fire 
was discovered , but by heroic effort s eleven of these were saved. 
Th e loss is estimat ed at $1 50,000. The fir e has crippl ed service in 
th e ci ty, and there will be no relief until cars can b e obtained from 
other citi es. The company has already begun the work of securing 
new cars, and expects to r esume regular operations in a few days. 
The o ri gin of the fire is unknown. 

Lynn & Boston to Increase Its Capital 
The Massachusett s Railroad Commissioners have just issued an 

o rder approving an issue of 10,160 shares of additional capital 
stock by the L ynn & Boston R ailroad Company, of L ynn , in ad­
dition to its present outstanding capital o f $2,271 ,000. The value 
of the sh ares, to be offe red proportionately to stockholders, is $130 
per share. The order is on th e petition of the company that it may 
issue $1 ,500,000 additional capital. In approvin g the new issue of 
stock the board r ecommends that the company continue to limit 
it s dividends to 6 per cent pe r annum , until the im pairment of 
capital shall have b een m ade good, and r equires that the existing 
contract providing fo r the issue of co upon notes to the value of 
$310,000 shall be canceled. It orders that, of the increase granted, 
$1 24,000 sh all b e used to the refunding at par value of outstanding 
b onds issued Oct. 9, 1894, am ountin g to $161,200. Th e Board al so 
orders that $607,000 shall be applied to the paym ent and funding 
at par value of outstanding coupon notes amounting at par value 
t o $789,100 ; that $54,000 shall b e applied to th e necessary cost of 
the purch ase of additional rolling stock ; that $138,000 shall be ap­
pli ed to the necessary cost o f improvem ents in the power statio n 
at Salem, and $29,000 to the necessary cost of improvem ents in the 
power stati on at ·w akefi eld ; that $21 ,ooo shall be applied to the 
necessary cost of th e Essex Falls transmi ssion lin e. and $14,000 
to the necessary cost of equipment for th e sub-stati on at Essex 
F all s, and that $29 ,000 shall be appli ed to the necessary cost of the 
new building and equi pm ent of sub-station at Glo ucester , and any 
excess in the proceeds of said stock over and above the amo unts 
required fo r the purposes aforesaid shall be appli ed to the paym ent 
fo r pcrman r nt improvem ents and additions to the street railwa_v 
property. 
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Chattanooga Purchase and Improvements 

T he Rapid Tra11 sit Company, of Chattanooga, T enn ., has just 
purchased the proper ty of the Chattanooga & L ooko ut Moun ta in 
l{ail road , Looko ut Point Inclin e Company and L ookout Incl ine 
& Lulu Lake Railway, and has ann ounced that important im ­
provem ents a re to be made in its system. T h e properti es pur­
chased were m ainly owned by J. T . Crass. T he purchase pri ce is 
not anno unced. T he improvem ents to be made in the system 
include exten sio ns, additio ns to power stati on, and the general 
r econ structi on of th e property just acquired. The. li nes of the 
Rapid Tra nsit Company wi ll be extended to the top of L ookout 
Mountain , a line wi ll be around Lulu L ake on the m ountain , and 
a loop will be built at East Lake, and cars run direct ly fro m the 
city to all points, including the top of the mountain. The S her­
man Heights line will be extended to Boyce Station, and ;, loop 
will be built around E ast L a ke. Th e power station equipment will 
be more than doubled, and, wh en all these improvem ents are com­
pl eted , there will be a network o f li nes touching every suburban 
point. 

Details of the Birmingham Consolidation 

T he detail s of the Birmingham, A la ., conso lidati on , which was 
concluded Oct. 17, 1900, a nd which has b een previously noted in 
th e STREET R AILWAY J OURNA L, haY c bee n m ade public. T he con­
solidated companies are the Birming ham Railwa y & E lect ric Com­
pany, Ilirmingham '.C: raction Com pany and the Bir mingham , 
Powder ly & Bessem er Rail way Company, and th e official ti t le of 
the con solidation is the Birming ham Railway, L ight & Power 
Company. T he capi tal stock of the company is $ 1,500,000, di vided 
in 15,000 shares, o f a par va lue of $100. It has been decided to is­
sue bonds to the amount of $3,500,000. T h ey wi ll be fifty -year 
bonds, of the denomination of $ 1,000, and bear in terest at the rate 
of 5 per cent. T hey are to be payable in gold, and to be a fi r st 
lien on the proper ty of the company now owned or h ereafter ac­
quired. Of the stock of the consolidated company, 10,000 shares 
a rc to be held in the treasury for furth er use; 5000 shares ar e to 
be delivered to the stockholder s o f th e Birmingham Trac tion Com­
pa ny, and 500 bonds arc to be delive red to the bo nclh o lclcrs of sa id 
company ; IOO bo nds are to be cl eliverecl to th e bonclhol cl e1·s of the 
Bi rmingham, P owd erly & Bessemer R ail way Company and th e 
uutsta n cl ing bonds of the last nam ed two compa nies are to be de­
liv ered to the co nso licla tecl cumvany a nd canceled. Th e r emaining 
lionds of the consolidated company are to be left in its t reasury 
fo r th e 1rn rpose of acquiring o ther property, or making further 
c"nsolicl a tions with o th er companies. 

First Annual Meeting of the J. C., H. & P. Ry. Co. 
The fi rst a nnual m eetin g of th e J n sey City, H oboken & P ater­

sun Rai lway Comva ny, of H oboken, N. J. , was held Nov. 5. Th e 
cum pany is a mos t importan t one in New J ersey, a nd is <1 con­
solidatio n, NoYCmber, 1899, of p ractically a ll th e elect ri c ra il ways 
in North ern New J ersey, whi ch were not already und er th e con­
tro l of the N orth J ersey Street Railway Company. Thi s la tter 
company is also co ntrolled by the same interes ts. Th e J ersey City, 
Hoboken & P aterson Raihray Company is a uni on of th e N or th 
IT nel son Coun ty Str eet R ailway Compa ny, Paterson Stree t Ra il ­
\\'ay Company. P ater son Cent ral Electric R ai lway Company, 
Saddle Ri ver Tract io n Company, Palisades Railroad Company, 
\ \T hite L in e Traction Company, P ater son, Passaic & R uth erfo rd 
1'.l ectric R ailway Company, J ersey Ci ty , Hoboken & R utherfo rd 
E lectric Rai lway Company and P aterson Horse Railway Com­
pany. 

T he r epo rt of th e company fo r th e y ear, it is sai d , shows a sur­
plus of $ 10 0 ,000. At the m eeti ng o f the company many new direc­
to r s entered the direc to rate. T he o ld directors who were re-elec ted 
are : D avid Young, J ohn F . Shanl ey, W illiam C. Shanley, A. P. 
II ex amer, Edward L. Young, Gen. B. W . Spencer. The new 
directors who have just been elected are: Dennis McLaughlin , 
E. F . C. Yo ung , W illiam B. Gourl ey, Randal Morgan , Gen. Will ­
iam C. H eppenheim er, Chandler 'vV. R ike r , Charles A. Sterling, 
J ohn R. L ee, J. E . Hulshizer. 

___ ___..,.__ _ _ _ 
Municipal Ownership Discussed at Chicago 

A t a banquet of th e I\I erchants' Club, of Chi cago. held Nov. IO, 

m un ic ipal ownership of public uti lities was discussed, and papers 

we re presented by Professor Edmund J . J ames, o f the University 
of Chicago, a nd Colo nel E . R. Bliss. Both the speakers urged 
against m unicipal ownership. Professor J am es fears that munici­
palization wil l g reatl y increase what he term s the " functionary . 
class"- those who woul d strive to obtain a posi tion under the 
municipali ty, and then becom e inactive and remain dorm ant- and 
the large increase in politica l patronage. 

Professo r J am es said, in par t: "Private management is, on the 
whol e, m ore effici(: nt , and operates under favorable conditions at 
a lower co st o f production, and leaves, therefore, possibly a larger 
m arg in o f p ro fit for th e community. This, in spite of the fact 
that incli ,· iclual in stances may be fo und of very capable public 
managem ent; in spite of the fact that municipalities may be able 
to bo rrow m o ney a t lower rates of int erest than private corpora­
tions; in spit e o f the all eged fa ct that public em ployees have a 
keener sense o f loyalty to the community than private employees 
to the company; in spite of the fact that with every passing year 
th e effi cien cy of the municipali ty a s a busi ness agent is increasing. 
A nother r eason in my mind for rej ecting municipal ownership 
as a g eneral and sa ti sfactory solution at present is that such a so­
lution wo ul d encl in increasing enormously the functionarr class 
in our soci ety- the class which, instead of depending upon its own 
right arm and good cause for g etti ng on in the world, depends on 
ge tting a place at the publi c crib , where, protected by the conserv­
atism of publ ic empl oym ent , it may lead a li fe, if n ot o f ease, at 
least of inerti a, lack of initia tive, and lack of strenuous effort. 
T his obj ection holds especially against a permanent civil service­
the abso lutely essent ial condition o f reasonabl e effic iency in pub­
lic , as in pri Yate , empl oym ent. " 

Colonel Bliss sa id . in part: "Th e policy of muni cipal owner­
shi p does not att empt to dest roy mo nopoly, but to create perpetual 
monupoly. Its adYoca tes propose that the city shall monopolize 
a ll th ese uti lit ies, takin g th em out of th e hands of private corpora­
tions in o rder to secu re fo r the public the full m easure of all pos­
sib le benefit s to be de ri ved fro m them. T hey present this as a 
business propo siti on in no wise r elated to sociali sm. As proof o f 
th is they quote Lord Salisbury , who, when once accused of tend­
ing toward socialism, repl ied that it was simply a questio n of busi­
ness, and that each age , and each peopl e, and each country must 
deci de fnr it self as to what work it would do as an own er and 
what work it would let out to private co rporations. T his state­
ment ass t1 111 c, that th e question is still an open one. It does not 
i1n-oh·e the ta ki ng over of large property interests already estab­
li shed and in successful operation under pri,·ate managem ent, or 
th e ass umptio n by the municipality of a large am ount of indebted­
ness in the fo rm of capital already invested in these public utiliti es. 
I t is. well knO\rn tbat a t that time the conditions existing in Great 
Brit ain and in the countries of continenta l Europe were vastly 
di ff erent from the conditions now existing in th e U nited States. 
Now here in E urope was there a system of urban t ransportation 
worthy of the nam e of street railway, and gas and water supplies 
were totally inadequate. Investo rs hesitated, and investments were 
correspondin g ly slow in the development of publi c utilities, and in 
many in stan ces investor s, appalled by th e g igan tic demands made 
by the rapid growth o f many of the E uropean cities, absolutely r e­
fti ,ecl to ass ume th e ri sk. I t was, therefo re, true that in its appli­
cati o n th ere it ,,·as a que~ tion of business rather than of socialism. 
If Chi cago to-clay was without a complete system of stree t rail­
ways, witho ut an ample supply of gas, and witho ut an efficient tele­
phone and elect r ic ligh ti n g service, the q uestion then at issue 
m ight be as L ord Sali sbury stated it ; but wh en th e quest ion ari ses 
rega rd ing incl11 ~tri es that haYe been develo ped by private corpora­
tion,-, a re O\\'n ed 1,y th em, are in successfu l operation under their 
managem ent , and in th e mai n m eet all public r equirem ents, in the 
logic~! sequence of eve nts, Lord Salisbury 's sta tem ent must bt 
reye rsed. U nder such conditions, each age and each peopl e, and 
each countrv mu 3t dec ide fo r itself what work shall continue to be 
clo ne by pri-,·a te enterprise and what work shall be let out to po­
litical corporatioES. M unicipal own ershi p, under existing con­
diti ons in thi s country. does not m ean the wiping o ut of mon­
opoly; it m eans th e destruction of priY ate property, fo r th e pur­
pose of enabling a muni cipal corporation to enlarg e its functions 
and r ender an in cl ust rial service previously r endered by a private 
cor porati on." 

----.♦·----

The Brockton Street Railway 

Sin ce the beginnin g o f the year twenty-two street rai lway com­
panies to th e n or th and south of Boston, controll ed by the M assa­
chusetts E lectric Companies, but operated independently, have 
been m erged into two companies, vi z. : The Lynn & Boston Rail­
road Company and the Brockton St reet R ailway Company. The 
Lynn & Boston, on the north side, h as purchased th e stock of ten 

' 
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:ompanies, viz: R eading & Lowell , Woburn & Readin g, Wake­
held & Ston eham, Mysti c Valley, Sal em & W akefield, Glo ucester , 
Essex & BeYerly , Gloucester, Glo uces ter & Rockport , and the 
Rockport Street R ailway. A fu ll account o f thi s consolidation was 
g iven in th e STREET RAILWAY J ouRNAL for March 24, 1900. The 
Brockton Street R ailway Company, o n th e south side, has ab­
so rbed eleven independent lines, Yi z.: Needham & Boston W est 
Ro x bury & R osli ndale, Norfolk Central, Norfolk Suburba~, Bos-
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BROCKTON STREET RAI LW AY AND CONNECTING LINES 

ton, Milton & Brockton, Quincy & Bosto n, Brockton & Bridge­
water, Brockton & E ast Bridgewater , Taunton & Brockton, and 
New Bedford, M iddl eboro & Brockton Stree t Railways. 

At the beginnin g o f the yea r th e B rockton Stree t Rai lway 
Company operated only 47 miles of track, connec ting Brockto n 
with a few suburban towns within a rad ius o f 6 mi les from the 
center o f Brockton, bu t it has g radually ex tended it s lines in all 
directions by purch asin g the system of the adjoining companies 
until to-day , as will be seen by the accompanying map, it connec ts 
with the Bosto n E levated R ailway Company at four different 
points, besides r eaching about every point o f any importance 
alo ng the South Shore and th e O ld Colo ny di strict s. One line, 
startin g from Milton Lower Mills and extending southward to 
New Bedford, is the lon gest stree t railway line under one manage­
ment in thi s section of the country. The company now operates 
cars in D edham , N eedham, Norwood, W alpole, Hyde Park, 
Milton, Quin cy, W eymouth, H ingham, N antasket , Braintree, 
R andolph, Holbrook, Avon , Rockland , Abin g ton , Whitman, 
Brockton, Stoughton, E aston , Brid gewate r , W est Bridgewater , 
East Brid gewater , R ayham , Taunto n, M iddlcboro, L ake vill e and 
New Bedfo rd , and less than two yea rs ago the lines were operated 
by seventeen diff erent compani es. . Th e most r ecent additi ons to 
thi s system have been the lines o f th e South Shore & Boston 
Street Railway and the W est R oxbury & Roslindale Stree t Rail ­
way. 

[t is surpri sing to note the changes th at have tak en place in 
!~astern Massachu setts since the Massachu setts E lec tri c Com -

panies obtained a controll ing interest in thirty-three companies. 
By consolidation these thirty- three compa nies have dwindl ed 
down to eight, one in Rhode I sland , one in New Hampshire, and 
the other six in Massachu se tt s. The most recent conso lidatio ns 
have been t~e T aunton Street Rai lway wi th th e Glob e, Lowell & 
Suburban wtth th e Lowell , Lawrence & Haverhill , South Shore 
& Boston and W es t Roxbury & Roslindalc with th e Brockton 
Street Railway Company. 

! he capital stock of the Brockton Street Railway Company, 
pn o r to the purchase of the W est R oxbury & Roslindalc and the 
South S hore & Boston, was $2,3 12,400. This has been increased 
since the consolidation to some $3 ,500,000, and the company has 
obtained authority from the Rail road Com missioners fo r the right 
to issue $400,000 additional stock for th e pmpose of payin g th e 
floatin g indebtedness of the company. 

H orace B. Rogtrs has fu ll charge o f th e entire Brockton sys­
te m. 

T o T est a Massachusetts Street Railway Law 

The city of W orcester , Mass., is deter min ed to have the cour ts 
decide th e respec tive rights and liabi li ti es o f th e cities, towns a nd 
stree t ra ilway companies under th e law passed by the Legislature 
in 1898, which proYides fo r th e r em oya) o f snow, and has brought 
suit against th e Worcester Consolidated St reet Rai lway Company 
to enfo rce paym em of h ill s amounting to som e $ 12,400, being th e 
expen se incurred by the city duri ng the past two yea r s in r e­
moving snow from th e t racks an d streets. 

P rior to 1898 the street railway compani es paid into the State 
T reasury a fra nchi se o r co rporate tax apportioned acco rding to 
the market value o f the com pany 's stock, less the local taxes on 
real estate paid direct to the di fferent citi es and towns by the 
compani es. T hi s corporation or fra nchi se tax was paid to the di f­
fere n t cities an d towns in whi ch the holders of sto ck resided, and , 
in additio n to th is tax , th e stree t railway compani es were obli ged 
to keep the str eets in which their tracks were located in good r e­
pair, and to remo\'e snow and ice therefro m . 'Th e removal of 
snow and ice from the t racks to th e tra\"elcd way, by the compani es 
has been a source of contentio n since th e very first. On many oc­
casions have the street rai lway em ployees and the 'employees o f th e 
ci ties and towns been in conflict in the streets over the r emoval of 
th e snow. T hi s s tate of affairs continued unti l 1897, when Gov­
ernor \N olcott recomm ended the appointment of a co mmittee by 
the Legislature to investigate the subj ect of the relat ion s between 
st reet rai lway and muni ci pal co rporat ions. I n its report to the 
next Legislatme (1898) this committee recommended that th e di f­
fer ent muni cipali ti es should have fu ll control of th e public ways, 
and be h eld r esponsible fo r their conditi on. F or various r easons 
it was agree d that no se t rul e could be establ ish ed as to the com ­
pensation to be paid to th e different citi es and towns by th e street 
railways fo r th e removal of snow and ice from the stree ts in whi ch 
they operated ca rs, and a bill was fin ally presented to th e Legis­
lature, which , it was thought, wo uld end the contrO\·er sy. T his bi ll 
provided that the corpora ti on or fra nchise tax should be appor­
tioned according to th e market ya)u e of a company's stock, and 
that the amounts so collected shoul d b e paid by the Sta te Treas­
urer to the different citi es and towns wh ere street rai lways were 
operated in p ropc,1tio 11 to th e length of si ngle t rack, instead of 
paying it to cities and towns in which th e stockh olders resided, as 
heretofore, for in many cases the stock was h eld in cities and towns 
where no road ex isted. In additi on to thi s. and the real estate 
tax es, it was provided that th e companies should be o bli ged to pay 
into th e treasur ies of th e differ ent citi es an d towns in whi ch they 
operated cars a n "cxcise tax ," based on the gross receipts. Com ­
panies wh ose g ross inco me per mil es of track were less than 
$4,000 we re taxed I per cent on th e gross r eceipts; those more 
than $4,000 and less than $7,000 , 2 per cent; those more than $7,000 
and less than $14,000, 21/.:'.i per ce nt ; those more th an $14,000 and 
less than $21 .000, 2½ per cent ; those m ore than $21,000 and less 
tha n $28,000, 2¾ per cent; those r eaching $28 ,000 or more, 3 per 
cent. 

T he taxes paid to the diffe rent citi es and towns by the str~et 
railway compani es, direc tl y and indirectly. th rough the State Treas­
urer , were to be ap plied toward the const ructio n, repair and m ain­
tenance of public ,Yays, and th e rem oval of snow therefrom , en­
tirely relievin g the street rai lways from th e removal of snow, or o f 
any respon sibi lity in keeping any po r tion of th e streets, road or 
b ridges through o r over which they operate car s, in r epair, ex­
cept as r equired in th eir location g rants and where th ey were 
o bli ged to remove th e surface o f the street in repairing o r renew­
ing tracks. 

T h e interpretation of the act by the City o f W o rces ter and th e 
vVnrcester Consolidated Stree t Rail way Co mpany diff ers lll ateri -



II 30 STREET RAILWAY JOURNAL. [VoL. XVI. No. 46. 

ally, and the courts are sought as a last r esort. President Dewey, 
of the company, has written the fo llowing letter to the City So­
lic ito r in reply to the city' s demand for payment on account of ex­
pense incurred in removing snow from the streets during the past 
two years : 

WORCESTER, M ass., Oct. 20, 1900. 

A. P. R ugg, Esq., Ci ty Sol icitor, \ Vorces ter , Mass. : 

D ear Si r- In regard t o t he b ills of the City of Worcester against the 
'vVor cester Con solidated Street R a ilway Com pany, of which you have sent me 
a m em oran dum, I do not find, upon investigation, that ther e is any obligation 
on the part of the com pan y with r eference t o the bill s numbered 2413 and 2491 
fo r work done on P leasant Stree t and Southbridge Street . The b ills numb er ed 
2028, 2179, 2366, 2369, 2370 an d 2417, am ounting to about fo r ty-four hundr ed and 
twenty do llars ($4,420), ar e fo r work and m a terial used in the r epa ir and 
main tenance of p ublic ways, and this company is advised and believes that it 
is r elieved from an y liabili ty for such bills by the provisions of chapt er 578 of 
the acts of 1898, even if there was a ny legal obl igation therefor pr evious to 
the passage of that law. T hat act passed by the Legislatur e in 1898 pro­
vid es for a n excise tax t o be paid by the street r ai lway compan y, and to b e 
"applied toward the constr uction, r epai r and maintenance of the pub lic ways, 
a nd the r em oval of sn ow t herefrom," and the compan y does n ot think that 
the L egisla tur e intended that it should contribute by t he paym ent of this 
tax for the repairs a nd maintenance of the highways, and in addition ther eto 
st ill continue to pay fo r such repairs and maintenance as it had pr eviou sly 
done. 

A s you are well aware, the various question s that have arisen under the 
street rail way law of 18'.!8 have n ever been passed upon by the courts, a nd 
t he r espect ive rights and liabilities of the cities an d town s an d street railway 
comp ani es unaer that law have not yet been determined. Y ou are also awar e 
tha t lawyers differ as to the interpretation of various provisions of that law, 
and the street railway company, having been advised that it is not liable for 
the bi ll s presented by the city, mu st d eclin e to pay the sam e, and it d oes not 
seem reasonable that it should be expected to do oth er wise unt il the m atter 
has been adjudicated by the courts. 

In this conn ection I desire to call attention to the fact that d uring t he t wo 
years that the street railway law of 1898 has been in fo r ce the city of 'vVor cester 
has received about twenty-seven thousand dollars ($27,000) as an excise tax, 
provided for by that law, to be "applied toward the construction, repairs and 
maintenance of the public ways and the removal of snow therefrom." Ac­
cording to the bills rendered this company, the city has during the past two 
years expended about forty-four hundred do llars ($4,400) for repairs and 
maintenance of highways which it claims this company should pay by reason 
of certain conditions in its franchi ses; it also claims to have expended about 
eight thousand doll ars ($8,000) in the removal of snow. 

Assuming that this company had been required to pay the entire cost of 
removing snow from the streets where its tracks are laid, which was never 
required, nor, so far as I know, ever suggested before the law of 1S9S was 
passed, and assumin g that but for that law it would have paid the several 
bill s mentioned, amounting to about forty-four hundred dollars ($4,400), the 
toa l cost to this company for repairs and maintenance of highways ;;.nd re­
moval of snow would have b een ab out thirteen thousand four hundred dollars 
($13,400), whereas it has paid to th e city of \Vorce ster by virtue of said law of 
1898, to be devoted to the same purposes, about twenty-seven thousand dollars 
($27,000), or twice as much as it would oth erwise have been called upon to pay. 

O n the other hand, as5ummg that the city has expended eight thousand 
dollars ($8,000) for the removal of snow, and fails to recover from the street 
railway compan y the sum of about forty-four hundred dollars ($4,400) which 
the company claims it is relieved from paying by reason of the provisions of 
the law of 1898, the city will s till r eceive from the company the sum of 
twenty-seven thousand dollars ($27 ,000) or about thirteen thousand six 
hundred dollars ($13,GOO) more than it would have received if the law of 1898 
had not been enacted. 

In consequence of the street railway law of 1898 the city also receives each 
year t he tax upon the capital s tock of the company which previously belonged 
to th e Com m on wealth, and which amount s to about fourteen thousand dol­
lars ($14,000) a year, so that the city treasury has been further enriched to that 
extent by reason of this law, which is claimed by some to be most unfair and 
unjust to the ci ty and its interests. 

As the city will r eceive fo r the past two y ears a profit of at least thirteen 
thousand five hundred d ollars ($13,500) from the excise tax, and about twenty­
eight thousand dollars ($28,000) from the ,corporation tax, or t ax u pon the 
capital stock of the company, making a total of about forty-one thousand 
five hundred dollars ($41,500), wh ich it would not otherwise have received , it 
would certainly seem as though it had derived some material benefit from the 
law. Yours truly, FRANCIS H. DEWEY, 

President of Worcester Consolidated Street Railway Company. 

An unsuccessful attempt -was made last year to have the law 
repealed. The act provides that afte r three years from October , 
1898, th e cities and towns may pe,tition th e R ailroad Commission­
ers ior a revision, and that the Commissioners shall , after de­
termining the average cost fo r th e work done by the different 
cities and towns for construction, r epairs and maintenance of the 
street s and public ways, and the average annual payments made 
by the different companies, determine the percentage of the g ross 
receipts that shall be paid to the different citi es and towns annu­
ally, the proportion to be fixed at a rate equal to the annuai cost 
incurred by the different cities and towns during the preceding 
three years. · 

The city of Worcester will receive this year ( 1900) $16,657.09 in 
the way of an excise tax from the various street railway companies, 
with the exception of the Worcester & W ebster Street Railway, 

which has not as yet filed a report. The amount to be paid by the 
several companies follows: 
Worcester Consolidated Street Railway ................. $14,882,09 
W orcester & Suburban Street Railway Company..... . . 1,688.18 
W orcester & Clinton Street Railway Company. . . . . . . . . . 78.32 
vVorcester & Marlboro Street Railway Company. . . . . . . . 8.50 

Total ...... . ........................................ $16,657.09 

----♦----
The Electric Conduit Railway-Its Development and 

Construction * 

BY F. G. CUDWORTH 

The history of the development of the electric conduit railway 
is but a repetition of the successes and failures that have marked 
the development of every branch of electrical science, and its 
present high state of efficiency stands as a monument to the un­
tiring energy and perseverance of the electrical workers of the 
last quarter of the nineteenth century. 
· Commercially speaking, electrical traction · dates back scarcely 
fift een years. It was introduced into the United States in an ex­
perimental railway at the Chicago exposition in 1883, four years 
aft er it appeared at Berlin. 

In the fall of 1884 there was opened to the public at Cleveland, 
Ohio, 1½ miles of underground slotted conduit road. This was 
probably the first attempt to operate, on a commercial scale, any 
fo rm of street railway, by electric traction, in the United States. 
It was certainly the fir st attempt at slotted conduit construction 
in this country, and while this attempt may not be safely styled 
a complete success, it was by no means a failure, being operated 
fo r nearly two years. The service was not sufficiently satisfactory 
to warrant its continuance. 

In the Cleveland construction the Bentley-Knight Company used 
a wooden conduit , placed midway between the rails, the conductor 
bars being supported in very much the same way as in our more 
recent construction. Their motor was hung from the car body 
midway between the two car axles, and was connected to the 
axles by wire cables. This was , perhaps, the weakest point of the 
Bentley-Knight construction. While they realized one of the essen­
tial feat ures of the motor problem, they did not at that time grasp 
th e importance of the other , viz., that of positive gearing. 

Late in 1884 there was witnessed the erection of the first practical 
overhead copper trolley wire in the United States, by J. C. Henry 
at Kansas City; 1885, 1886 and 1887 saw rapid advancement made 
in both line and motor construction. Early in the latter year 
Sprague commenced the construction of overhead trolley lines at 
Richmond, Va. ; St. Joseph, Mo., and Wilmington, Del. But it 
was not until 1888 that the commercial street railway was in prac­
tical operation in the United States. In this year several roads 
began to operat e and to carry passengers on schedule time. 

A mong the m ost successful lines were the Sprague road, at 
Ri chmond, V a. ; the Thomson-Houston system, at Washington, 
D. C., and a conduit road installed by Bentley & Knight at Al­
legh eny City. 

That the early workers upon the problem of electric traction 
realized that the only feasible method of operating cars electrically 
was by some m eans of underground propulsion is proved by the 
repeated attempt, both in this country and abroad, to construct 
a successful conduit system. 

It was recognized from the outset that this system must be much 
more costly ; nevertheless, the urgency was felt to warrant the out­
lay, and numerous and expensive attempts were made to con­
struct a conduit suitable for the successful and economical opera­
t ion of cars. There is little doubt that this problem would have 
been successfully solved at this time, had not Sprague early in 
1888 demonstrated the entire practicability of the overhead trolley, 
and thus offered a much cheaper substitute. 

During 1888 and 1889 Bentley & Knight were making for the 
W est End Street Railway Company, of Boston, the most preten­
tious effort s to solve the underground problem ever undertaken. 
The West End Company at that time was the largest street railway 
in the world, not only in miles of track but in number of cars 
operated. 

The signal failure of this experiment, after almost six months 
of attempted operation, during which time the system met with 
daily, almost hourly, breakdowns and delays, convinced the offi­
cials of the West End Company, and the public in general, that 
th e underground conduit road could not be successfully operated, 
and led to the equipment of the entire West End system with the 
overhead trolley. This failure of the West End Company to con-

*Paper read at Brooklyn Engineers' Club, Oct. 11, 1900. 
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struct a successful conduit road practically stopped all further 
experiments along the line of underground construction, and 
gave a great impetus to the overhead trolley. The pronounced 
success of this latter system as a means of urban transit led to it s 
rapid introduction into nearly every city in the United States, and 
the hi story of the development of the overhead troll ey to its pres­
ent hi gh state of efficiency within the short space of t en years is 
without a parallel in the annals of the world's engine ering. 

It is safe to say that, had it not been for the stubborn and per­
sistent refusal of the municipal authorities of N ew 
York City to consider any form of electric trac­
tion which contemplated the use of overhead wires, 
we sho uld have had few experim ents in the line of 
underground construction after the di sastrous 
failure on the West E nd road. As it was, the of­
ficials of the Metropolitan Street Railway Com­
pany were compelled to seek for som e system of 
traction equal, if not superio r , to the overhead 
trolley. They turned their att enti on to the cable 
as the mo st des irabl e substitute. P lans were pre­
pared, and in 1889 con struction commenced. Yet 
on Jan. 1, 1893, the entire railway system of New 
York City, with the exception of a cable lin e O il 

125th Street and Amsterdam Avenue, was oper ­
ated by h·orse-power, although the spring of thi s 
year saw the Broadway cable line from F ifty­
Ninth Street to the Battery (10.2 mil es) put in op­
eration. Construction was continu ed, and in 1895 
15 miles of additional cable lines o n Columbus, 
Ninth and Lexington Avenues were opened Dur­
ing thi s period o f cable construction the co m­
pany's eng in eers had not been idl e. It was m ore 
and m ore evident that in spite of the improve­
ments in the cabl e it would not do for a system 
as large as that now operating on Manhattan 
Island. Its gigantic power plants and street 
vault s, many of these containing sheave wheels a 
score of feet in diameter, could only be built and 
operated at a tremendous expense. It was 
recognized that the enormous cost of cable construction would 
alone limit its extension, and the directors of the Metropolitan 
Street Railway Company cast about for some other form of me­
chanical traction which would equal, and if possible be an im­
provement on, the overhead troll ey. 

The growth of electric traction ;ibroad had not been character­
ized by that which had marked its development in America. Con­
sequently the extension of the overhead trolley had been slow, 
and, owing to extended prejudice against overhead wire in gen­
eral, engineers had spent considerable time in perfecting the un­
derground system. A t about the time of the Bentley-Knight 

DOUBLE CONDUIT LINE ON THE BOULEVARD 

failure on the West End system in Boston, a conduit road was 
constructed in Buda- Pest , Hungary, by the Siemens-Halske 
Company, and, as it was constructed in a very substantial manner , 
it is not strange th at it proved a success from th e start. The 
Buda-Pest road is built with the slot adjacent to the tram rail 
and not in the center of th e track , as with the cable and conduit 
roads constructed in this country. In this case the slot serves 
not only for the plow but also as a groove for the wheel flange, 

consequently it is made much wider , and is, in the Buda-Pest 
system, 11/s ins. wide. 

In thi s country many light road wago ns have tires only ¾ in. 
wide., consequently th e slot is limited to a maximum width of ¾ 
in. , and cannot be used as a wheel g roove, as the fl an ge requires 
a g reater width. Again, in the design of "special" work, where 
there is a complication of fro gs, switch es, turnouts, the center 
slot renders the design less complicated, and is to be preferred. 

In 1892 \,Vi lliam C. Whitney, one of the co ntrolling spirits of 

SOME OF THE OBSTRUCTIONS ENCOUNTERED, 

the Metropolitan Street Railway Company, offered a reward of 
$50,000 for a system of m echanical traction suitable for the 190 
mil es of road then controlled by this company in New York City. 
It was proposed, in order to have the sanction of the State, and 
that the disposal of thi s princely r eward !hight be entirely free 
from prejudice, to place in the hands o f the Stat e Board of Rail­
road Commissioners both the investigation of the plans submitted 
and the final award. The board decided, however , that it 
had no power to determine th e matter, consequently the appli­
cants began to fo rward their schemes to the railway officials, who 
were, in an exceedingly shqrt time, co mpl etely swamped by the 
multitude r eceived, nea rly a ll of which were of an impracticable 
nature. It was clearl y seen that if any advance was to be made 
the company must go into investigatio ns on its own account. 
It was felt th at th e company could aff ord to spend a large sum 
in conductin g experiments necessary t o develop a system. The 
problem that confro nted it was not only th e development of an 
entirely n ew syst em , but with the recon struction of some 200 miles 
of lin es, so interwoven and united that o ne system must be 
adopted for the larger proportion. 

That this was n o easy problem was reali zed from the start; to 
install a syst em that woul d ultimately prove a failure and have 
to be abandoned, would mean the loss of the en tire sum expended; 
consequently it was decided to send the company's eng ineer 
abroad, n ot only to inve sti gate th e Buda-Pest conduit system, 
but a ll kinds of mechanical traction th ere in use on the continent. 
Aft er a detail ed examination of th e workings of th e Buda-Pest 
conduit road, and a careful study of the drainage conditi ons, as 
compared with those of New York City, the en g ineer r eported 
that h e considered the underground electri c conduit sys tem which 
had been in operation in Buda-Pest for seve ral years entirely 
sup erior to all others examined by him, and recommended it s 
adoption , with modifications, by the company. He had examined. 
among other systems, hot water, compressed air, gas motor and 
storage battery. The M etropolitan Company proposed at this 
time to construct so me 5 miles of cable road in the northern part 
of th e city on Lenox Avenue. In accordance with the r eport of 
it s engineer, however, the company decided t o equip this line, ex­
perimentally, with the electric conduit system, conformin g- the 
const ruction as nearl y as possibl e t o its standard cable wo ;k, so 
that in case of the fai lure of the experiment the road co uld be 
changed to cabl e at a minimum expense. A contract was entered 
into with th e General Electric Company, of New York, by which 
the elec tri ca l equipment was t o be install ed, and the road turn ed 
over to the railway co mpany to operate for one yea r. If at the 
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end of that time the road proved unsatisfactory, the electric com­
pany was to remove the equipment without cost to the railway. 

Constrttction was comm en ced in September, 1894; the first car 
was operat ed A pril I, 1895, and th e Railroad Commissioners offi­
cially inspected the road during the sa me month. 

Thi s is, in brief, t he history of the fir st attempt at operating an 
underground co nduit ,, treet railway in New York City, and the 
success that marke d th e early operation of the L enox Avenue 
road was mo st pron ounced, and the difficulti es attending its oper­
ation much less than those u sually encount ered in operating an 
overhead troll ey road. 

J n th e first two yea r s of operation of th e Lenox Avenue road 
there developed a few m echanical fa ults which had to be eor­
rected, but th ere has be en no serious interrttption of the se rviee, 
although th e road has been in continuous operation twenty-four 
h ours a day. Snow h as g iven much · less trouble than was ex­
pected. and it is the wri ter's opinion that the conduit system can 
be operate d under all cl imatic conditions with no more difficulti es 
than will be m et with in running any form of m echani cally oper­
a ted road. 

From thi s successful experiment the growth of the conduit sys­
tem in New York Citv has been extremely rapid. It ha s been 
improved step by step. · As weaknesses have developed und er the 
strain of operation they have b een removed and improved in the 
later con struction , until the present standard, now in use by th e 

MANHOLE AND CONDUITS 

thiek, and the slot itself is only ¾ in. , leaving a clearance of 3-16 
in. between plow and slot rail. Besides this, the slot rail 1s sub­
jected to a heavy strain from loaded trucks passing over it, con­
sequently the rail and yoke must be proportioned to meet th ese 
excessive strains without being defl ected or elosed up, and the 
foundation s necessary to support these yokes must be of :i most 
su bstan ti al e haracter. 

The constructio n of special work where one or more lin es cross 
is in itse lf a complicated pi ece o f mechanism, but when that design 
must be made to withsta nd the strain of a loaded truck earrying 
from 40 tons to 60 ton s, it presents a very· diffieult problem in 
mechanical engin eering. 

Taking up the main features of traek construction, we will de­
scribe a section of standard traek work, giving the method of 
co nstruction as adopted in New York City. The yokes are placed 
5 ft. apart, center to center , every third yoke being a so-ealled 
"box yoke." Thi s is a cast-iron yoke, considerably h eavier than 
the o rdinary yok e, and arranged t o r eceiYe th e in sulators for sup­
porting the conductor bars. The fo undations are, in all eases, of 
concrete, usually 6 ins. deep und er th e base o f th e yoke, and 
tamped in around it in the same mann er that ballast is used in 
steam railroad \Y o rk. Ac tual construction is carried forward in 
the following manner: 

From a "base line," previously establi shed o n the sid ewalk, th e 
center of the track is staked out, and the excayation carried down 
to sub-grade. Forms are n ow placed in the excavations so that 
co ncrete can be laid for the foundation of the yokes. The concrete 
is depo sited along the line of each track, usually som e 6 ins. wider 
than the base of the yoke, and where the feeder ducts are laid at 
the sa me eleYation as the bottom of the yokes it is made wide 
enough to r eceiYe th em. The iron is now placed in the trench. 
the r ail s bolted to the yokes, and the track brought to the proper 
line and g rad e by means of wooden blocks and wedges. Con ­
crete is now ramm ed around th e base of the yokes and brought 
up between th e yokes as far as the bottom of the eonduit. Th e 
track is now ready for the sh eet-iron linin g. \i\Thile the conduit 
itself is of concrete, it is made by placing sh eet-iron forms between 
th e yokes and rammin g concrete against them: th ese forms are 
a fterward remoYed , leaving a continuous tube of concrete. Earth 
back-filling is now brought up to within 15 in s. of the street sur­
face, and th e en tire space between track s, and fo r a distance of 
2 ft. on th e out8ide of th e rail s, is covered with a 6-in. layer o f 
concret e. This fo rm s th e fo undati on for block paving, and in th e 
case of asphalt, thi s concrete is brought up to within 3 ins. of the 
surface. Feeder ducts are usually laid along th e outside of the 
rails in connection with the track work. There are no special 
numbers of these tubes, en ou gh bein g put down to supply the 
present traffic, and to provid e as far as po ssibl e for future growth. 
Manholes are built abo ut e,·t: ry 400 ft. to allow conneetion being 
made with th e fee der cables and conductor bars. These manholes 
are ~enerally about 5 ft. wide and 4 ft. deep, and are long enough 

l\ l etropolitan Street Railway Company, for all slotted conduit to pern1it of repair s being m ade to the cables, and for a new one 
work, is as nea r perfec tion as it is possible t o carry a piece of to be drawn in without r emoving the street pavement, otherwise 
mechani sm. tha n to take o ff the cast-i ron cover at the street surface. 

The design has been critieized as being too heaYy, and 111 the Th e conduit itself is connected with eleanin g manholes at in-
case of th e Third Aven ue syst em. which ha s lately completed its tervals of from 95 ft . to 125 ft. These are for the purpose of dra.in-
elcc trical equipment , it has been modified in a very marked de- ing the conduit , and to allow the r emoval of all aceumulations of 
g rce. Radical chan ges have been introduced in the method of dirt, etc. Th ey differ fro m the feeder manholes in that they ex-
track constrnction, which tim e alone shall justify or cond emn. tend from o utside to outside o f tram rail s only, the entrance being 

Th e tendency uf th e Metropolitan co nstrnction has been toward between tracks. Each is connec ted t o the nearest sewer with a 
a firm , unyieldin g roadbed, while that adop ted by th e Third Ave- 6-in. drain pipe: in fact, the best m ethod is to connect all man-
nue road has been th e oppo si te. Th e latter compa ny in its new holes, both feeder and cl eanin g , with the sewer, and provide eaeh 
construction return ed to the old fo rm of a longitudinal stringer with a fa ir sized sump hole, from which a trapped drain leads to 
beneath the "tram" rail. and, in th e reconstruction of it s old cable the sewer. 
lines, the company plac ed a st iff sp1·in g b en ea th th e rail-base to It was the practice . in the ea rly conduit construction, to place 
g iyc elasticity to th e road. Thi~ wnuld ap pea r to be a step back- these cleanin g manh oles 200 ft. or more apart, but it was found 
ward, if we are to draw conclu sions fro m the ea rli er experiments that t h e ra pid accumulation of mud, which made it necessary to 
along the lin e of und erg round conduit deYelopments, as the fa il - clean th e conduit at least once a month in summ er and oftener 
ure of these earlier exper imenh are all traceable to m echanical during th e winter months, was so large that difficulty wa s ex-
weaknesses. perienced pushing th e same to the manholes. This was espeeially 

It is a comparatiYely easy matter to const ruct a track fo r a steam the case with sn ow. whieh. finding its way into the conduit. be-
o r OYerh ead trolley road, but when it become.s neeessary to con- cam e softened fro m the differenee in temperature. and in a number 
strnct a longitudinal slot . the edge of which overhangs the sup- of eases packed hard enough to break the plow before it was 
ports, and to maintain thi s slot a t a unifo rm width under all con- pushed to th e manhole. 
rlitions of t emperature and traffic, th e problem beeo mes somewhat Different m ethods are used in eleaning the eonduit, both horse 
complicated. and hand serapers being u sed to drag the mud to the manholes, 

Manv of th e com mon kinds of paving material. granite. wood, where it is r emoved and earted away. Recently an eleetric elean-
etc., e;_pand to a .considerable extent - under different climatic in.1< car has been developed. which is proving verv successful. 
~onditio~1 s, a_nd with a slot in the street the _t e~1deney is to expand ,\\ In the electrical operation of the road the eurr~nt is taken ,from 
m the ducct10n of the slot . Conseq uently 1t 1s necessa ry to con-

1
,: the eable to a T-shaped eondurtor bar. These bars are in 30-ft. 

str~tct the slot su ffi_c iently s!rong to with stand thi s exp~nsion.1
1

, lengths , supported at each b ~x yoke every 15-ft. by a heavy b~ttle­
Th1s has been prnnded for m th e more r eeent co nst ruction by shaped in:=-11lato r. The bars are plaeed in the eonduit 6 ins. apart 
using a co mparatively heavy yoke. It will be seen that this ex-

1
,faee to faee. ' 

pan sion is a very serious matter, as the shank of the plow is ½ in. ~ The eontaet is made by means of a plow. This consists of a 
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steel shank attached to the truck of the ear, and extending down 
into the conduit. It carries at the lower end two steel springs, to 
which arc fixed cast-iron shoes, shaped a good deal like a large 
spoon bowl. Th ese shoes slide along the conductor bars and take 
the current from the bar to th e sh oe; fr om th e shoe s in sulat ed 
copper wires lead to th e motor. Th e path of the current is from 
th e positive bar to the cast -iron shoe; thence alon g the in sulat ed 
,,·ire to th e motor, through th e motor to the wire on the opposite 
~ide of the plow to the negativ e sh oe and negative conductor bar. 

To facilitate the operation, the bars are divided into sections, 
usually 1 mil e in length. These sections receive the current direct 
from the power station independent of all other sections on the 
niad, and as both in comin g and o utgoing feeders are pr ovided 
with ind ependent switches at the power station, it is poss ible, in 
case of trouble on th e lin e, to cut o ff any particular section with ­
u, ,t int erfering with th e car s on any other portion of the road. 
.,\nu !her important fact in conn ec ti on with this sec tional arr ange­
ment of fee ders, in th e operation of a conduit road, which does 
not appear in overhead troll ey ope ration, is that as both sides of 
the eircuit arc insu lat ed from th e ground, in the conduit system, 
leakage, wh en it · does occur, must ari se on one side or the other 
of the circuit, consequently thi s sectional arrangement o f both 
conductor bars and feeders mak es it possible to correct all trouble 
from grounds, and rend ers th e int erruption of traffic throu gh th e 
grounding of conductor bars imposs ible. ·with the positive and 
negative feeders connected with double- throw switch es, it is a 
very easy matter to r eyerse th e polarity of the conductor bars in 
any one sec tion by simply throwin g the feeder switches from one 
terminal to th e other. For exampl e: If a ground occurs on a 
positive bar in any one section, no trouble will arise unl ess an­
oth er ground occurs on th e negative side; in fact, several grounds 
might occur on the positive sid e without causing any trouble in 
operation. But let a positive and negative ground occur at the 
same time , even if a mile apart , there will doubtless be a serious 
loss of current, and probably an interruption in the service of the 
line. In such a case the en gin ee r at the power station reverses 
the polarity of the bars on one of th e g rounded sections by throw­
ing over the switches. Th e positive side is made negat in, and 
the flow of current is imm ediately st opped, as both grounds are 
flung on to the sa me side of the circuit. In this way th e only 
trouble that can seriously affect th e o peration of the underground 
system is guarded against. 

Th e voltage adopted on th e conduit lines is now the same as 
th e standard for th e oyerh ead trolley-from 500 volts to 550 volt s. 
The weight of ra il used has been st eadily increasing until at 
present it has exceeded that use d by steam roads . W eights in 
1898 were as follows: 
Kinds of rail. L ength Wt. pc. 
Tram . . . . . . . . . . . . . . . 30 ft. 1070 lbs. 
Slot ................ 30 ft. 570 lbs. 
Conductor bar ...... 30 ft. 210 lbs. 
Regular yoke ........ .. ..... 415 lbs. 
Box yoke ................... 6rr lbs. 

Trams, 9-in. girder; slot , 7-in Z-bar. 

Wt. ft. of Tr. 
71 1-3 lbs. 
38 lbs. 
14 lbs. 

Wt. per. yd. 
107 lbs. 
57 lbs. 
21 lbs. 

The standard for 1900 is a 60-ft. girder, weighing 109 lbs. per 
yard, while that adopted for the reconstruction of the Broadway 
cable is a 7-in. gi rder , weighing 107 lbs. per yard. This latter is 
connected by probably the heavies t and strongest fi sh-plate ever 
used in a surface road. 

The Third Avenue road in it s r econstruction work adopted a 
60-ft. tram rail o f the girder section. On th e Third Avenue line, 
where the old cable conduit wa s utilized for the eleetric equip­
ment, the old yoke limited the rail used to a 7-in. girder, having a 
4-in. base. Accordin g ly a rail of that dimension of the standard 
N ew York secti on, weighin g 104 lbs. per yard, and in 60-ft. lengths , 
has been u sed with th e Falk cast -welded joint. Th e percentage 
of carbon in th e new rail is o.6 per cent. 

The M etropolitan Company, during the present season, adopted . 
the cast -weld joirit for the fir st time. using it on the old rails of 
th e Lexington Avenue cable lin e. This rail was a 7-in. girder 
hadly out of lin e, and in some cases very much worn. The joint 
has stiffened the rail a con si derabl e ex tent , and has made a marked 
difference in the ease of ridin g, but as to it s prolonging the life 
o f the old rail sufficiently to warrant th e expense of the join~, is, in 
the writer's opinion, doubtful. 

The cost of the cast joint is $4.25._ This includes cleanin a the 
rail with the sand blast , and furni shin g all material necessa;y to 
properly weld th e sam e. The cost of excavating and r elaying 
nm·c ment around joint was ahout $2.70, making the total cost of 
joint in the neighborhood of $7. Thi s, at the present market price 
of str cl rails ($26) is a littl e mo re than half the cost of r cplacino­
with a new rail. "' 

Fee<ler ducts in use in N ew Y ork City consi st of three different 

designs. The McRoy , earthen tile in cluste rs uf four eaeh- 3~4 
ins., inside diamet er, 6 it. long. 'Jh cse were laid with three styl es 
of joint s. The first m eth od was to use three pi eces of burlap, two 
pieces being wrapped around the joint dry, the thi rd being dipped 
in hot tar and placed around the other two. The second method 
used th e same amount of burlap, cement being used in place of the 
tar on th e last wrap. In the third method a dry wrap was used. 
In this th e burlap is put on dry, being held in place by wires o r 
narrow strips of sh eet ir on . 

T he Na tional duct is of sheet iron, cement lined, 3¾ ins. di am­
et er, in 6-ft. len gths. It has male and femal e joint, and is la id in 
cem ent mortar. 

Th e Camp duct is an ea rthen til e, 18 in s. long, 3¼ ins. diameter , 
and is laid in cement mortar witho ut special wrap. 

As regards the cost of un de rground conduit constructio n, it is 
almost impossible to give an int elligent answer, owi ng entirely to 
th e !oral conditions. Thi s is especia ll y t rue in New York City 
where account must b e taken not only of numerous sub-surface 
o bstructions, such as pipes, drai ns, sewers, etc., that must be taken 
up and relaid, but enti re st r ee ts in a large number of cases have 
to be repaved. A ll thi s, combin ed wi th th e ex tremely high pric e 
of specia l work, tends to brin g th e average rnst per mil e of single 
track to about $90,000, incl udin g feeders. O utside of New York 
City, wh f' r e tli er e are less strin gent rul es relating to th e rt'laying 
of old pavement , and where there are less sub-surface obst ru -: ti,J11 s, 
th e underground elec tric conduit system can be in stall ed fnr $35, -
000 to $50,000 per mil e of single track. 

The actual cost per m.il e of sing le track in the New York con ­
struction has been as high as $150,000, whil e special work at in­
tersections has cost much high er ; that at Twenty-Third Street 
and Sixth Ave nu e cost in g $59,650; Canal Street and West Br() ad­
way, $48,869; one double crossoyer and two doubl e-t rack turn ­
outs at Thirty-Fourth Stree t and East River, $95,333.97. 

•• 
The Annual Meeting and Report of the Manhattan 

Railway Company 

T he annual m eetin g of the stockholders of the Manhattan Rail­
way Company, of New York, was held N ov. 14. Th e old officer s 
were r e-elected as fo llows: . George J. Gould, president ; Alfred 
Skitt , Yice-president ; D. W. l\TcWilliams, secreta ry and treasurer. 
No changes were made in the directorate, and the outgoing m em­
bers of the executive and expense committees were return ed. 

T h e annual report of the operation of the company fo r the year 
endin g Sept. 30 was p resented at the meeting; it 1s appended, a 
compari so n being made with last year's statement: 

1899 
Gross receipt s .... ............ ....... $9,325,1 II 

Operati ng expenses .................. 5,286, 182 

Earnin gs from operation ............. $4,038,929 
Deductions from earnings: 

Interest on bonds ..... .. ... ... ....... $1,889,680 
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 827,6o8 
Inter est and taxes ................... 2,717,289 

Net -income . ........................ $1,321,640 
Previous surplus .... .................. 4,401 ,207 

Total n et incom e ..................... $5,723,847 
*Dividends ... .. ..................... 1,560,000 

Surplus ....... .......... ............ $4,162,847 

1900 
$9,950.735 

5,195,312 

$4.755 ,422 

$1,816,309 
872,335 

2,688,644 

$2,066,778 
4.162,847 

$6,229,626 
1,920,000 

$4,309,626 

*Four per cent on $48,000,000 in 1900 ; 2 per cent o n $30,000,000 
and 2 per cent on $48,000,000 in 1899. 

The numb er of passenge rs carri ed is given as 183,788,851 in 1900, 
as aga in st 177,204,588 in 1899. This is an increase of 6,584,293, o r 
·an average of over 503,000 a day. The percent age of operating ex­
pen ses to gross r ece ipts, excluding all taxes, was 52.21 per cent for 
1900. as aga in st 56.69 per cent in 1899. Th e percentage of operating 
expenses to gross receipt s, including all taxes, wa s 60.98 per cent 
in 1900, as again st 65.56 per cent in 1899. 

At th e m eeti ng of the company President Gould said: ''The an­
nual repo rt to th e stockholders sh ows th e sati sfac tory growth and 
result s of th e co mpany' s busin ess for th e year ending Sept. 30. 
T h e elect rical insta llation is makin g excell ent progress. The 
h eaviest work at th e mai n power station at East Seventy-Fourth 
Street is completed, and th e superstructur e is being rapidly erected 
in anticipation of th e fi r st arri\'als nf machinery , due for delivery 
nex t m onth . Th e fir st electric train is completely. equipped, and, 
th ro ugh the com tcsy of th e o ffi cial s of th e Metro politan Street 
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Rai lway in furnishing us with the necessary power, it will be put 
in operation on our Second A venue lin e without delay. The com­
pany 's general improvements and enlargement of faci lities other 
than th e change of motiv e power will begin to produc-'! results in 
the very near fu ture. The firs t stretch of the Fordham exten sion 
beyond Tremo nt will be ready for trains in a few days, givin g en­
trance to the n ew yards on One Hundred and E ightieth Street , 
with a capacity for 325 ca rs. The new line from this point to F ord­
ham wi ll be finished early in January. O ur plans contemplate the 
extension of express se rvice from E ighty-Fourth Str eet to O ne 
H undred and Twenty-Ninth Street, on the T hird Avenue line, 
materially shortening the running time of express trai ns between 
Harlem and the lower part of the city. This improvement we ex­
r cct to put into effect within the next thirty days. Generally , I 
may say that th e outlook fo r the Manhatt an system is most en-
couragi ng." ---~ ¢ -<>-----

Annual Meeting of the Montreal Street Railway Company 

The annual m eeting of the Montrea l Street Rai lway Company 
was held at Mo ntrea l, Que .. Nov. 7. T he a nnual sta tem ent of th e 
ccmpany's affa irs showed an increase in gross receipts of over 
$1c9,L:9 over 1899, and an increase in earni ngs from op­
eration of $29,1 53. The number of passengers carried 111 

1900 was 43,362,262, an increase of 3,175,749 over 1899. 
Dividends. amounting to ro per cent , have been paid 
durin g the year. totaling the sum of $512,500, and leavin g 
a surplus of $134,746 over the year's operations. The operating ex­
pen ses show an increase of r.11 per cent , as compared with last year, 
due mainly to the more freqilent and extended car se rvice demanded 
by th e city, and other in creases, including that of wages of em­
ployees. T he company's rolli ng stock has been increased during 
th e yea r by th e 2.ddition of fifty -six closed motor cars. forty-five 
open motor cars , $even supply cars, eigh ty trucks, and the elec­
tri cal equipment s for the cars have been increased by 128 motors 
and eighty-three co ntrollers. T h ere are at present six ext ra long 
closed motor cars, mounted on double trucks, under const ruction , 
making in all twenty-five cars of thi s new type. During the past 
yea r the company has paid taxes amo untin g to $168,679. 

T he operating report of the company for the year ending Sept. 
30, 1900, is g iven h erewith, and a comparison is made with the re­
port for the yea r ending Sept. 30, 1899: 

1899 
Gross receipts ....................... $1,660,776 
Operating expenses . . . . . . . . . . . . . . . . . 912,949 

1900 
$1,769,905 

992,925 

Earnin gs fro m operation ............. $747,827 $776,980 
T he genera l balance sheets show: 

ASSETS 
Cost of road and eq uipm ent. ........................... $5,718,209 
Real estate and buildings .............................. 1,557,785 
Stores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48,256 
Accoun ts rece ivabl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43,397 
Cash on hand.. ....................................... 178,317 
Cash on deposi t \"ith City of Montreal... . . . . . . . . . . . . . . 25,000 

Total ....... .. ........................................ $7,570,964 

LIABILITIES 
Capital stock ......................................... $5,497,055 
Bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 973,333 
1\1 o rtgages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,035 
Accoun ts and wages payable.... . . . . . . . . . . . . . . . . . . . . . . . 69.588 
Accrued fixed charges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90,231 
E mployees' securities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,II8 
Unclaimed dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,957 
Unredeemed tickets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,942 
Suspense accounts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49,053 
Dividend payable Nov. 2, 1900 ......................... 135,000 
Contingent account . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164,333 
Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560,319 

Total ................................................. $7,570,964 

----♦----" In the Public Eye" 

O ne of the Cleveland daily papers contains the follow ing item 
about a well known street railway manager: 

" Ira A. McCormi ck, general manager of th e Big Consolidated, 
has done several things to bring him into the publfr eye of late. 
The first was whe;1 h e broke all precedents by having signs placed 
across Euclid Avenue, telling people wh ere to go to get cars for 
the East end, the avenue being minus cars on account of th e Erie 
Street sewer. That a street railway company should take the 
trouble to tell the public anything was an innovation with a big 

1. A day o r two later McCormick put placards in the cars in­
structing wom en how to ge t off the cars with least risk of falling. 
Innovation No. 2. 

"Thursday, McCormick reach ed the pinnacle of fame by run­
ning open cars on Cedar Avenue during the snow storm. He got 
in th e public eye for keeps by that stroke of genius. • 

"McCormi ck is a railroad man from the ground up, and that is 
saying a good deal, for h e stands 6 ft. 3 ins. without his boots. 
Ile is built in proportion and commands attention wherever he is. 

"The employees of the company like McCormick, and he's on 
friend ly terms wi th all of them. He's a 'mixer,' and a prominent 
club man, but withal devoted to hi s family and hom e. He drives 
a fin e pair of horses." 

_._ ----+·----
Street Railway Patents 

[This department is conducted by W. A. Rosenbaum, patent at­
torney, 177 T im es .Building, New York.] 

STRE ET R AILWAY PATENTS ISSUED NOV. 6, 1900 
661,c45. Mountain Locomotive; G. S. Fouts, San Francisco, 

Cal. A pp. fi led Nov. 15, 1899. The construction is such that the 
pull or push of th e load is exerted automatically to maintain the 
pressure of certain fr iction wheels, and to increase the pressure as 
th e g rade increases, wh eth er in ascending or descending. 

661,054. R ai lroad Switch; D. Isard, Camden, N. J. App. filed 
July 28, 1900. T h e switch point is h eld in either of its two posi­
tio ns by sprin g pressure. 

661,077. S treet Car T urntable; 0 . G. Rieske , Dayton, Ohio. 
App. filed J uly 22, 1899. T he car standing on the turntable en­
gages frictio nal ly with wheels on the table, which are geared to a 
ci rcular rack, wh en th e power is turned on through the car, the 
car wheels dri ve the gearin g of the table, and so rotate the latter. 

661,123. R ai l-J oint; W. W. Gillespie, Milwaukee, Wis. App. 
filed ]'day 23 , 1900. T he invention r elates to the construction of a 
sleeve, which is adapted to be placed around the rail-joint, and to 
be secured thereto by m olten metal, which is poured into the 
sleeve and into contac t with the rail ends. 

PATENT NO. 661,432 

661,305. \,Vorking Device fo r Railways with Automatic Correc­
tion of th e Axles; J . De Buigne, Vienna, A ustria. A pp. filed Dec. 
30, 1897. The wheels are mounted loosely on the axle, and are 
movable independently of each other; each wheel has an outer 
flange instead of an inner flange, and means are provided for im­
parting rotary motion to each wheel independently of the other. 

661,432. Car Truck and Brake; D. B. Van Dorn, Cleveland, 
O hio. App. filed March 17, 1900. A car truck having its sides 
fo rmed of single flat steel plates and edgings of angle-iron riveted 
upon the outside of said plates alon g their top and bottom and 
smooth plain inner surfaces. 

661,442. Railway Car; J. A. Kratz, Baltimore, Md. App. filed 
March 22, 1900. By means o f a system of levers one side step or 
runni ng-board can be lifted while the other is lowered. 

661,453. Railway Car Step; J. A . Kratz, Baltimore, Md. App. 
fil ed April 21, 1900. A m odification of the preceding patent. 

••• 
PERSONAL MENTION 

MR. J. B. POTT ER, the recently appointed superintendent for 
the Webster & Dudl ey Street Railway, of Webster, Mass., has just 
ent ered on his new duties. 

MR. CLARENCE P. KING, president of the Pottsville Union 
Traction Company, of Pottsville, Pa., has removed his Phila­
delphia headquarter s from 721 Walnut Street to the Real Estate 
Trust Building. 

MR. C. S. M'MAHAN, Western representative of the STREET 
RAILWAY J oURNAL, with h eadquarters at Chicago, has resigned 
that position, and with Mr. W. R. C. Smith, formerly of the 
A merican E lectrician, have purchased the Engiineer, of Cleveland, 
with which they will in the future be connected. Mr. McMahan 
and hi s associate have our best wishes in the new field in which 
th ey are engaged. 

MR. W. E. HARRINGTON, general manager of the Camden 
& Suburban Railway Company, will sever his connection with the 




