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Reorganization of R_ap ld Transit Commission Proposed 
T he agitation for a reorganization of the Rapid Tran sit Com

miss ion has been r evived, and it is now confidently asserted that 
specia l legi slation will be enac ted next winter for th is purpose. 
Only a rash man would attempt to predict at thi s distance what 
i.; to happen when the snow flies, yet the friend s of the commission 
admi t that there is a strong probability of a reorganization of 
the board on an entirely different basis from that upon which 
it was origina lly fo unded. T he chief objection that has been raised 
against the organization is the fact that it is a self-perpetuating 
body, and, as such , is out of touch with the spirit of A merican 
in stitutions. It is proposed to make the tenure of office for the 
commiss ioners six years, which, it is said, meets the idea s of the 
present commission . T he bill, if in troduced, doubtless will give the 
Mayor the appointing of a full board of si x r egular members, and 
will provide that the terms of the commiss ion ers to be appointed 
by him shall terminate in two, fo ur and six years. This, it is ex
plained , will make it poss ible to make changes in the board from 

time to time, and thus, the advocates of the measure point out, any 
unwise general policy could not be continued for an indefinite 
length of time. 

The Cleveland Situation 
It looks just now as if the 3-cen t fare plans of Tom Johnson and 

TERMS OF SUBSCRIPTI ON. his colleagues in Cleveland were knocked in a cocked-hat. Mayor 

In th e U nited S ta tes and Can ada . ... . .. . . ... ....... . ......... . $4.00 per ann um J ohn son and his followers have been engaged in the setting up of 
Sin gle copies, fir st issue of each m onth, 35 cents ; other issues, 5 cents. the pin s fo r their game during the last few years, and they had 

· · I $6-00 h ' d f . . 1· h h . In all Foreign Coun tries. per annum . ..... ................... .. . .... .. 1 
255 

everyt mg arrange or an 1mpress1ve c 1max, w en to t eir amaze-

Subscription s p ayab le a lways in advan ce, by check - <p r ete1.:rsd) , 111 0 ~
1
~~ ment they found themselves pronounced intruders and usurpers and 

order or pos ta l n o te, to o rd er of C. E . \ \ "ttITTLE; Er.'i"re1su11"r_L.:::, j:-:;::~.._,__ unceremonious!~ h us_t ~ed out of office. The whole t ro_uble devel~ped 
· ./ ~ ~ s a r esult ofthe mab1htyof the S upreme Court o f Oh10 to see thmgs 

( fl· ' Ente red as second-cl.i ss ma tter a t th e ~ e~ York Pos t Office. ··, m the same light as the reformers, who have been in control of the 
Copyri ght , 1902, T he Street Rail w1t Publi shing ~ u. ,_:.- Clev'eland city government fo r some time. T he present municipal 

-~--~ 
EDITORIAL NOTICE ~ . 

S treet railway ll~W S, and all informat ion rega rd ing' change/ of otry~s . /~~ 
equipments, e.rte11sions, financia l changes and new e11tcrprises wi7i'be g>"eat fy 'a /,p re• -_· 
ciated for use in these colum ns. ~ .-

All matter intended f or publicatio11 must be received at ou1· office not later 

than Wedn esday momi11 g o f each week, in ord,•r to sern re 111sntio11 in tht 

1:11rrent issue. 
Address all co m111 1111 ica tio11 s to 

THE STREET RAILWAY PUB LISHING CO., 
II4 L iberty Street, New Y ork. 

Contents of this Issue 

Reorganization of Rapid T ran sit Commission Proposed .. . . IIS 
T he Clevelan d Situation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rrs 
T he Brooklyn Tunnel Contract . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 
T he Pennsylvania Franchise Rej ected. ............. . . . ...... rr6 
T he Drift of Rail way Practice. . . . . . . . . . . . . . . . . . . . . . . . . . . . . r r6 
The Eternal Transfer Question. . . . . . . . . . . . . . . . . . . . . . . . . . . . r 17 
Recent Improvements on the Boston Elevated Railway ....... n8 
Improving the Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Nut Lock on Compound Thread Bolt. ......... . .. ... ...... 120 
Allotment of Space for Street Railway E xhibit at Detroit. . . . 120 
Plotting Speed-Time Curves..... . ... . ..... . ... ........ .... 121 
Brooklyn Tunn el Bids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Strike at A lbany Averted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Cleveland 's T hree-Cent Council Enj oined........ ... ........ 128 
Picturesque Park for Roanoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Topics of the Week....................................... 129 
T he P enn sylvania T unnel Contract Rejected............... 129 
New York's Tran sportation Needs . . . . . . . . . . . . . . . . . . . . . . . . . 130 
Union Freight Station fo r E lectric Line at Cleveland......... 130 
Boston Elevated to Increase Stock ... . ... . . . . . . . . . . . . . . . . . . 130 
A H andsome T ime-Table. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 
An E ffici ent Car Circuit-Breaker ............ ........ ...... 130 
Richmond Trolley Strike E nded . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
Levis County Railway Company.. . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
N ew Publication s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
Street Railway Patents ....... . ................ .. . .. ....... 131 
P ersonal M ention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
L egal Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Financial Intelligen ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 

organization is pron oun ced unconsti tutional by the highest tribunal 
'' i in ._th ~ State, and the Atto rney-General has in stituted proceedings 

to -oust the incumbents from office. In the meantime they have been 
~njoind from granting any franchises or enacting any legislation 
excepting as may be absolutely necessary fo r the continuance of the 

city government. 

The Brooklyn Tunnel Contract 

The op ening of the bids by the Rapid T ransit Commissioners 
of New York, on July 21 , to construct a tunnel under the East 
River from the City Hall, Manhattan, to the foo t of Atlanti c 
A venu e, Brooklyn, was marked by one incident which call s fo r 

more than passing not ice. This was the attempt made by Presi
dent Swanst rom, of the Borough of Brooklyn , to prej udice the 
chances of the award of the contract to the B rooklyn Rapid 
Transit Company, by charging that company with bad fa ith in all 
of its previo us dealings with that city. T h e letter fro m President 
Swanstrom , which was couch ed in the st ron gest and most intem

perate lan guage, when analyzed was foun d t o consist of o nly two 
definite in stances of what the president chooses to term a di s
rega rd by the company of its statutory obligation s. One of these was 
that it refused to k eep in repair, in certa in streets, the str eet pave
ments between its tracks and for 2 ft. outside thereof, as r equired 
by its contract wi th the city; the other was that it had refused to 

remove its tracks from certai n streets, as de manded by th e 
municipality. These charges were in part denied an d in part ex
plain ed by the counsel of the company pre sen t, who stated that 
th e co ntract fo r paving with the city was made when horse 
traction was in use, and was for cobblestone pavement s, and th at 
the company had always .been ready to lay th e pavem ent required 
fro m t hem by law o r co ntribute the cost of such pavement to the 
expense of laying g ranite blvcks, if such pavem ent was preferred 

by the city. T his seem s certainly a fa ir grnund to take, for it is 
hardly reasonable to ask a company when it s car s and motive power 
do not wear the pavement to go to greater expense than required 
by its contract , when they did. The defen se of the company 
for not removing it s tracks was not made public at the 
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meeti ng, but President Swanstrom's position in the paYing ques
tion, which formed the greater part of his let ter, \\"as so absurd 
t hat it is only reasonable to assume that his co mplai nt in regard 
to the second matter was equally unfounded in justice. Inde
pendently, however, of the equi ty of the position t aken by the 

Brooklyn Rap id Transit Company in the se points, and inde
pendently also of the r elative advantages to the city at large of 
the bids of the Belmont syndicate and the Brooklyn company fo r 
the construction of th e tunnel, the Borough of Brooklyn would 
be best served, 111 our o pinion, by the g rantin g of th e best possib le 
facilities for th e admission of the cars of the Brooklyn Rapid 

Transit Company into lower New York. Thi~ section of the 
Greater City is to Brooklyn what the business di st r ict of any city 
is to it s r es identi al sect ions, yet the inci dent which we have just 
related sh ows th e chief executive of the borough domg all h e 
can t o defeat the through passage, and for one fa re, of a large 
part of hi s const itu ents to their places of business. The outcome 
of the co ntest fo r the East Riv er tunnel contract has yet t o be 

announced, and undoubt edly the inducements offered by both 
bidders wi ll receive due wei ght; nevertheless, th e animus sh own 
by the official representative nf the boro ugh most largely inter
ested will hardly be r elish ed, we think, by the resi<lents oi 
Brooklyn. 

T he Rapid Trans it Commission is certainly confronted with a very 

serious problem in the matter of awarding the contract for the 
Brooklyn tunnel. Vv e believe that altogether too much weight has 
been given to the financial question. as it is not by any mean s the 
most important considerat ion. At th e pre sent time the demand 
for additional tran spo rtation facilit ies comes principally from the 
people of Brooklyn doing bu siness in Manhattan, and the require- · 

men t s of thi s la rge and important class can only be met by affording 
di rec t co mmunication between the downtown busin ess di strict of 
New York and all parts of Brooklyn. Wh en th e subway system is 
ccmpleted it is expected that al l sect ions of the greater city will be 
wi thin easy access, and for th is reason pressure is brought to bear 
upon the commi ss ion to make the proposed tunnel a part of the sub

way system at once and place it under the sa me management. The 
Rapid Transit Commiss ion wi ll be ca ll ed upon to weigh carefully 
the claims submitted, and reach a decision that wi ll conserve the 
best interests of the entire community. 

The Pennsylvania Franchise Defeated. 
The act ion of the New York Board of A ldermen upon the 

Pennsylvania Ra ilroad tunnel franchise is discouraging, but it is 

in keeping with the record of that body. It had been hoped t hat 
the board would recognize the fair and generou s a ttitude of the 
Pennsylvania company in it s dea lings with the Rapid Tran ~it Com
mission, but the immediate compliance of the rai lroad company 

with demand s that were general ly considered prohibitive, has 
simply encouraged the aldermen to make a raid upon the corpora

tion. T he compensation provided for in the tunn el contract ex
ceeded that paid by any corporation in the count ry for municipal 
privileges of any kind, yet the franchise imposed n o burden upon 
the city or property owner s : gave the company no rights which 
would burden the streets or presen t obstacles to traffic, in fact , took 
nothing from the city, but on the contrary provi ded for ser vice that 
would be of great and lasting benefit. 

T he effect of the proposed improvemen t was noticeable upon 
the values o f real esta te in the locality of the terminals, even before 
the plan s were perfected , yet in spite of thi s recognition of the 
value of the work to the city the aldermen r ejected the plan and 
increased their demand. President Fornes' advice during the di s
cussion should have been followed by his associates. H e cautioned 

them not to be too eager. It should not be a question of how 
much could be gotten out of the corporation, he said, but how much 
ought to be asked; not a ca se of extortion, but of fair dealing. The 
a ldermen were deaf to all such appeals, however, and only de
notmced those who made them as tools of the corporation. 

The experience of the Penn sylvania company will not encourage 

rn rporation s ;,eeking priYileges to be frank and generous when 
dealing with the New York municipa lity in the future, and the citr 
is bound to fee l the effects of this po li cy; m oreover , it will doubt
les~ re sul t in great fi nancial loss to the city, as well as incon
w nience and delay in securing the t r an sportat ion facilities which 

the busin ess interest s so much desired, an d which it was the aim 
of thi s fra nchise to assist in securing. 

The Drift of Railway Practice 

In nothing more than in the character of the power plant does 
elect ric ra il roading show the change that a decade of experience 

has brought. T he older plant s with their small dynamos and mazes 
of shafting have been either reconst ructed or abandoned, and the 

modern electric railway power station is, as a rul e, of the highest 
order of efficiency as regards the nature of it s equipment. When 

well operat ed, it deli ver s power at a price which only the best cot
ton mill practice can compete with. Yet we are bound to admit 
that the general run of electric rai lway power station s of moderate 

size are not economically success ful. T he cause is not hard to find. 
Setting aside the natural disadyantages of small plants in the 

matter o f operating costs. one find s in these elect r ic railway in
stallations, fir st , a bad load factor, and, secondly, injudicious choice 
of uni ts as regards capacity. No w, when only a small number of 
ca r s are operated it is a diffi cult matter to get a good load factor, 

and yet by a littl e tact on the part of the management much more 

can be done than would at fir st sight seem possible. T he one most 
fruitful cause of t rouble is simultaneous starting or grade climbin g 
by a con si derabie proporti on of the cars. T he ordina ry conditions 

oi' se r vice prevent compl ete el imination of the fi r st difficulty, al 
though it may be ameliorated by watchfu lness at the trying times 

\\·hen unusual crowds must be taken care of. But simultaneous 

g rade climbing is another matter. and a litt le attention t o schedules 
may result, not only in greatly improving the load fac tor of the 
system, but in actually relieving the maximum peak, so as to obvi

a te the necessity of additional inves tment in appa ratus. 
vVe have in mind one plant in part icu lar in wh ich a g reat im

provement wa s made by the good sense of the management in 

fixi ng the schedules. T he city in which it operated had a public 
square which lay, a s it were, at the bottom of a shallow bowl. Into 
this three divergin g car lines ran and made connections. Out of it 
they cl imbed simul taneously, while the ammeter n eedle a t the sta

tion made frenz ied efforts to kick off the stop at the end of the 
scale. \1/hen the car s came into the bowl, on the other hand, the load 
was extremely light, unless the outgoing cars made unusual de

mands on the stat ion. T he re sult was not only a singularly bad 
load facto r , but a villa inou sly seyere peak r ecurrin g every quarter 
of an hour. and during the evening hours of heayy load overtaxing 
the capacity o f th e generators. Finally the manager grew weary 

of the situation an d readju sted the time table so that the cars 
en tered an d left the square successively at intervals long enough 

tn a ll ow one to clear the grade as another entered it. T he relief 
was, of cou rse, great and immediate. The periodical peak vanished 

an d the maximum daily demand fo r current was diminished nearly 
25 per cen t. It might at fir st be supposed that the fa ilure of the 
ca r s to meet at the inward end of the lines would have caused some 
inconvenience to the public, but as a mat ter of fact it worked both 

ways, for while some passengers who would have liked close con
n ection s, could not get them, othe rs were glad to get fi ve minutes 
or so 

0

fo r brief erran ds, an d on the whole the plan worke<l admirably. 
T he same sort of thing has been tried in divers places, with similar 
results, and it cer ta inly en ables a vefy important improvement to 
be made in the condition s of the power station. 

But sti ll other plan ts of moderate s ize suffer from what one 
may ca ll '' sw.elled head. " That is the sta tion is laid out by optimis
t ic gen tlemen, who, mindfu l of the chronic state of insufficiency 
which characteri zes many urban systems, make what they are 
pleased to call "provision for future growth." T his phrase too 
often implies unit s suited to a plant much larger than will be 
n eeded fo r some years to come. Provision for· the future should 
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ass uredly be made, in opportunity for additional units and additions 
to the station it se lf. These imply only a small additional fi xed 
charge, which is but a trifling burden. A direct-coupled unit, how
ever, of twice the size that is necessary for present necessi ties is 

a constant drain on the exchequer, and wi ll lose en ough money be
fo re it is really needed for the load to buy a better maehine. W e do 
not advocat e an eye merely to present necessities, but we do main 
tain that Squeedunk Court House does not need a stat ion laid out 
on metropolitan lines, that a plant with unit s of eapacities that ean 
be fully utilized, and in which the load faetor ean be kept high will 
turn out power cheaper than a station of ever so imposing equipment 

kept in a normal state of quarter load. There are times when it 

is well to pull in one's horns and look at the future without roseate 
spectacles. It is a fact that many small eleetric roads do not pay 
a t all, or pay very poorly, and we think that in not a few cases thi s 

result can be traced to over confidenee in the future, leading to eap
ital eharges that are far too severe for the probable receipts. It 

must be r emembered that the history of the art shows that roads are 

generally re-equipped, not from the wearing out of the old apparatus 
and traeks, hut from its being superseded by better equipment . One 
cannot proudly fo ld h is arms and congratulate him self that he 

has built as he would build a granite dam, for a eentury to come. 
In less than ten years he will probably re-equip the system, and 
hence it is good policy to keep on the alert and ahead of actual re

quirements, but not to con struct things whieh mu st be rejected 
before the future for which they were built can poss ibly arri ve. 

The Eternal Transfer Question 

What th e average man does not know about the practical 
operation of street railways would fill a book as big as any un

abrid ged dicti onary , and several lon g chapter s would have to be 

occupi ed by a reh earsal of hi s ign orance on the subj ect of free 
transfers. City eo uneil s would furnish copy for at least one ad
ditional chapter on the same subj ect. A popular opinion see ms 

to be that street railway eompa ni es carefully se lect the combi na
ti on routes over which no passe nger wish es to ride and so lem nly 

grant transfe rs over them, reserving all routes in actual use for 

the payment of double fares. 
We earnestly wish th at some experie nced traffic manager would 

write up for th e benefit of the publie the situation as it actually 
presents it se lf, for only detailed reference to concrete cases can 

adequately present the subject, but there are at least a few simple 
and general considerations which can be laid down without enter

ing into th e troubleso me features of any particular case. 

As a rule we believe, as th e r esult of somewhat extended ob
servation , th at m ost stree t railway companies aim at giving the 

passenger free transfers over th eir lines to complete his ride in 
any one g ive n direction. We do not propose to discuss h ere the 

justice of this policy except to say that there n eed be no reason 
oth er than that of expediency for g ivin g tran sfers at any junction. 

There is nothin g in the payment of a 5-cent fare which gives the 
passenger an inh erent ri ght to be transfe rred to anoth er ca r of the 
saM1e or a different company. Nevertheless so many companies 

hav e adopted th e practice that it ha s become an almost integral 
part of the Am eri ca n one-fare system, as distinguished from the 
fo reign arrangement of graded fares, runnin g from I ce nt or 2 

cents up, accordin g to di stance. Th e difficulty comes in its ap

plication in such wise as to suit best th e c01wenience of the 
traveling public. 

Obviously it is unfair to ask a street railway com pany to give 
a pa ssenger a return ch eck fo r a si ngle fare, and the same con 

sideration makes it unreasonable to require fre e tran sfer s to lines 
which virtually constitu te a r eturn route. A transfer from th e 

Broadway to th e Third Avenu e line, at the post office, enabling a 
passe nge r to go up town aga in , would be mani fest ly absurd. Th e 
sa me condition is true for lin es sufficiently convergent to fo r m a 
closed route by a comparat ively sho rt wa lk at one end of th e 
ride. A lmost any old street railway man can call to mind instances 

of extraordinary in genuity in beating th e road by its own tran s
fer sys tem, and in mo st eitie s th ere exist pract ically closed tran sfer 
routes, whieh cannot be avoided save by denying a tran sfer when 
it really oug ht to be given. Th e aggregate amount of lo ss to the 

company is usually small, for the number of <lead -beats is limited, 
but now and then routes which ought to be free transfer routes 
are kept as double fare routes for fear of dead-beat s. A company 
certainly has a ri g ht thus to defe nd itself if it really incurs th e 

ri sk of material loss, but a little shrewdness will ofte ntimes avert 
th e difficulty. 

Anoth er class of cases in which street railways are frequently 

justifi ed in refusing fr ee transfers are those in which two routes 
are open between certain points, of which one is congested. For 
in stance, two suburb s are co un ect ed by a ca r line , and also have 
lines meeting at some common point in th e city. In such case it 

is di stinctly for th e benefit of the public that pa ssengers should nf,t 
be encoura ged to use the crowded eity line s as a route from 

suburb to suburb. If there is a sin g le fare fro m suburb to suburb 
by a practicable route it is all that can reaso nably be asked , par

ticularly if fr ee transfers are given for limit ed distances along the 
main lin es from the cross line. Each locali ty has questions of it s 
own as to details, but the general prin cipl e that of two possible 
fr e-.: tran sfe r ro utes the one should be chose n that will least in
conveni enc e th e majority of th e travelin g publie is thoro ughly 

so und. 
A similar principl e hold s for lines like the crosstown lines in 

this city. The imperative need of the great mass of the public is 

go od accommodation up and down to wn and a syst em of cross
town tran sfer s which would tend to overload certain already con

gested downtown line s would soon prove to be a nuisa nce. It is 

one of th e cases where the greatest good of th e g reatest number 
must prevail, and thi s requires such adjustment of crosstown 
tran sfers as will be st distrihute the traffi c on downto wn lines. 

l\fany cities present similar situations, which must be dealt with in 
like fashion. 

Almost every free tran sfer system gives the railway company 

the bad end of th e bargain a t so me point, an d it is not unusual to 

find single far es over route s 12 miles or 15 miles in length, whi ch 
is more than the public ha s a right to expect. Such cases prob 
ably do not r esult in any serious loss t o the railway company, on 

account of th e limited number of pas~en gers wh o take advantage 
of them. but they are a bit annoying. Th ere is a fortunate auto

matic check on indiscriminate abuse of the transfer sys tem in th e 
chan ges of cars, which are necessary. On a well-loaded railway 

a change of cars is an intolerable nui sance to the pa ssengers, and 
the number of dead-beats who will go to the trouble of working 

their way over an elaborate transfer route for the sake of getting 

the better of the company is nry limited. 
Under American condition s the public expects a liberal amount 

of free transfe r s and will get them by gentle means and mutual 

concessions if it ca n, forcibly if persuasion does not prevail. A 
broad policy on the part of a railway company will result in a 
liberal and sound tran sfer system.· and nothing goes further in 
establi shing pleasant relations with th e publi c and in averting th e 

continual attacks of the 3-cent fare contingent. which neith er 
li stens to argument nor considers th e matter from a rea sonable 

standpoint. But a r eally fair and wise tran sfer system is a tough 
proposition to work out. It needs very shrewd and careful at
tention to details of traffic to avoid the diffi cult ies of the situation, 
and the whole matter ought to be gh·en close and intelligent study. 
E,·ery addition to the rapid transit faciliti es of a large ci ty com
plicates th e problem by establishin g new points o f junction. But 
the public , as we r emarked at the start , un rlersta ncl so littl e the 
difficult ies of the situation that it is apt to he quite unreaso nabl e 
in it s demand s. If it could be brought clearly t o see even the 
practical difficulties that surround a sin gle case, one frequent 
source of friction betwee n really alli ed interests would be re
mc ved. 
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Recent Improvements on the Boston Elevated Railway 

T h e surface a nd elevat ed lin es o f Boston, included under the 
corp orate m anage ment o f the Boston E levat ed R ail way, are fur
nished current from eight power houses, na mely, Centra l, H ar
va rd, Lincoln, D orch ester, A ll ston, Charles t own, East Ca mbridge 
and East Bos ton stations. These stations a re quite widely di s
tributed, although all are ope rated in parallel except that at East 
Boston. 

E sp ecial interest ce nter s a t presen t in the Charl est own station, 
wh ere th e first of two large power unit s, r ecently in stall ed , has 
been put in op eratio n. In order to acco mmodate t h is unit an 
additio n t o th e o ri g inal power house was necessary, and th e 
co mpany succee ded in evolvi ng a co mplet ed design by har mon
iously blending th e two radically diffe r ent types of ar chit ecture. 

Th e Charl es town station is loca ted near th e Sullivan Square 
terminal of th e Boston E leva ted Railway, a t a point wh ere water 
suffic ient fo r condensing purposes can easi ly b e ob tained. T h e 
equipment of th e old station consisted of three 500-hp boilers and 
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two horizontal cro ss-co mpound A lli s eng in es, ra ted at 1000 hp 
each. T hese engines are direct-conn ec ted t o multipolar genera
to r s of 800 kw capac ity. 

I n order to take ca re of the largely in crease d dem ands of th e 
se rvice it was fo und n cct>ssary to enl arge th e power equ ipment a t 
Charlestown, a nd it was de termi ned to install a W esti nghou se 
ve rt ical cross-co mpoun d engin e, th e o rde r being place d th rou gh 
the Bosto n office of \ Vestinghouse, Church , K err & Co T his 
eng in e has two cylinders, 44 ins. and 87 ins. in di ameter , with 6o~in . 
stroke, and run s a t 75 r. p. 111. I t is given a nominal ratin g of 
4500 hp, using steam at 16o lbs. ini tia l p ressure wi th a vacuum of 
26 ins., and has an ultim ate capac ity som ewhat exceeding 7000 
hp. 

Th e h igh-pressur e cylinder is fitt ed wi th po ppet valves fo r use 
with superh eated steam. and the low-pressure cylinder with a 
Co rli ss ,·alve gear of \ Vestinghouse desig n. T he east-st eel fl y
w h ecl is 28 ft. in di ameter, wi th 26-in. face, and weigh s 350,000 
lbs. The shaft is hydraulica lly fo rge d stee l, 37 ins. in diam eter , 
with an 18-in. h ole in th e cen te r. T he to t al weight of th e com
plete en gi ne is, approximately, 1, 125 ,000 lbs. 

Th is engin e is th e fir st of the kind built in thi s country, makin g 
provisio n fo r using superheated st eam. 

T he ge neral appearance of th e machin e is show n in the ac
companyin g cuts. It is very similar t o t he Bay Ridge eng in es. 
T he bed-plate is a heavily r ibbed castin g of box pattern , made 
from cupola iron, and sup ports th e m ain jour nal. I t fo rms a crank 
pit in to which oil from the princi pal work in g part s d rain s. T he 
main sha ft j ournals are 34 ins. in diameter and 60 in s. in length. 
T he lowe r sh ell is o f the bal l and soeket typ e, a nd has a jacket 
through whieh water may be ci rcula ted. T he bed-plate and lower 
sh ell have been designed t o permit th e latter to be rem oved if th e 
shaft be r aised on e-eigh th of an in ch . T he hou sings are g enerally 
rectangular in eross secti on, and are made in hah ·es and fi tte d 
together a t th e top with a machined joint a nd t urned bo lts in 
reamed holes. T he housings a re doweled to the bed-pl ates to 
insure correct alignment. Sheet steel oil guards are fi tt ed in th e 
ope nin g in the h ousing on th e side nex t th e gen erato r. O il 
guards also surroun d the eceentri cs and t h e outer end s o f the 
main bearin gs. Cross h ead slides a re provided with bored guid eF . 

and have ampl e openings on the side to per m it r em oval o f th e 
cross head. 

T h e cylinders are n o t jacketed and a h orizontal reh eat in g re
ee iver is placed between the high and low pressur e cylinde rs. 
Cylinder eovers a re of the box patt ern , heavily r ibbed, and they con
tai n the st eam and exh aust valves and port s. 

Th e valves are located in th e cvlin der heads, reduei n g th e elea r
ance to 3 per cen t fo r the h igh pr.essure eylinder and 2 pe r eent fo r 
the low. T he valve gea r all ows a cut-off up to three-quarter s of 
t he stroke. The crank is of the fan -tail pattern, fini sh ed all over , 
and the cro ss-h ead pins, crank pin s and connecting rod are o f 
open h ear th fo rged steel. Especial a tten t ion has been g iven th e 
detail s of the va lve gear. The adm ission and exhau st valves of 
each cylinde r are dri ven by separate eceentrics. Th e admiss ion 
valves have wh at is comm only called a three-quart er gear , and th e 
ex haust va lves a re ac t uated by a wrist p late gear . All valve gear 
conn ect ions are st eel rods, fit t ed with heads provided with means 
fo r taking up wear , and fo r adj ust ing th e length fro m center to 
cent er of journal s. T he maximum all owable pressures on pro
j ected areas o f cross-h ead and crank pins are 1200 lbs. and 1000 
lbs. , respectively. Th e fly- wheel is o f special con struetion , 28 ft. 
in diam eter , 26 ins. fa ce . T h e ar ms and rim are of cast steel and 
th e cen ter of air furn ace cast iro n , and th e speed m ay be in creased 
t o 100 r. p. m. with out excee din g the elastic limit o f a ny m emb er. 

The crank sh aft is of fluid co mpresse d stee l, 39 in s. in di ameter 
in the wheel and 34 in s. diam eter in the bearin gs, with a 16-in. hole 
th ro ugh th e cen ter. I t weigh s 75,000 lbs. with out crank s or wh eel 
hub. T he main bearings are lined with babbitt and a re 6o in s. 
long. T h ey are m ade in two part s, a top and a botto m shell, the 
latter being rem ovable fo r r elini ng or repairs by raising th e shaft , 
as already described. The bottom sh ell is water-jack eted, and is 
so designed that should the babbitt metal be forc ed out , th e shait 
will n o t be let down on the sh ell. T h e m axi mum pressure pe r 
squa re inch on th e proj ected area of th e bea rin g s does no t ex
ceed 250 lbs. An automatic stop is provided, and is fitted with 
pressure lubrica tion fo r both beari ngs and cylinders. 

A t three-qua rter s o f rated ho rse-power a qeam consumption is 

NEW GENERATING SET; ENGINE DESIGNED FOR SUPER· 
HEATED STEAM 

guaranteed of 15 lbs. per h orse-power per hour, including th e 
wa ter furn ished to th e receive r , th e initial pressure being 165 lbs. 
and the Yacuum 26 in s. In ca~e a ,·aeuum o f 26 i'.l s. is not ob
tained, a eredit of .4913 lbs. per square in ch of mean eff ecti ve pres
sure in the low pressure cylin der is to be allowe d fo r eaeh inch 
th e vacuum fall s below 26. 

T h e armature o f a W es t in ghouse direct-current generator is 
carri ed on the m ain sh aft betwee n th e high pressure and low pres
sure cylinders. Thi s is one of the large st d ireet-eurr ent railway 
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genera to rs in New En gland. It is a 24-pole machine of 2700-kw 
capacity. T he co mmutator and a rmature are 12 ft. and 15 ft. in 
d iam eter , respectively, and the to tal weigh t of the generator is 
a bout 338,000 lbs. 

An interesting feature of the switchboard inst allat ion, which 
was also designed by the W estinghouse Company, is the oper ati on 
of the circuit breakers, which can be thrown out from any portion 
of the build in g by means of electri c buttons. 

T he condensin g syst em in cludes two Allis condensers fo r th e 
small engi nes bui lt by the A ll is Company, and a B ulkley J et Con
denser fo r use with t he W esting house eng ine. 

T he capacity o f t he bo iler roo m has bee n increased by addi ng 
four 500-hp boilers, built by the Aultman & Taylor Company, of 

train s on the A tlant ic circuit of the elevated line, and establi shed 
in substitution therefor a new and more exten sive serv ice, which 
enable passengers to ride from any elevated station directly to any 
other stat ion on the enti re system without the inconvenience of 
changing ca rs. No change was made in the service on the main 
line, t rain s in both d irect ions between Dudley Street and Sullivan 
Square continuing to run th rough the subway. The changes wi ll be 
confined to improvements and extensions of the service upon the 
Atlant ic circuit, and a re shown diagramatically in the cuts. In stead 
of simply passing around the circuit, all At lantic train s will nm to 
either Dudley Street or Sulli van Square. All connections made 
by At lan t ic Aven ue t rains wi ll be included in the new service. 

T he train movements so establi ~hed are very simple. The new 
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rou tes const itu te a " loop'' ~ys tem. Starting from 
eit her of the te rminal s, trains will run inbound to 
the j unction of the former Atlantic ci rcuit, return 
ing via the A tlantic Avenue subway circuit to 
the terminal sta tion from which they sta rted . 
Train s run on these routes in both direction s, 
that is to say, trains run from Sullivan Square 
through the subway, continuing to At lantic Ave
n ue and returning to Sullivan Square, ancl other 
trains ru n from S ull ivan Square direct to Atlantic 
Avenue, return ing by way of the subway to Sulli
van Square. Likewi se trains start from Dudley 
Street and n m thro ugh the subway, thence to 
At lantic Avenue and return to Dudley Street, and 
other tra in s sta rt from Dudley Street and run to 
A tl antic Avenue and the North station, retu rn ing 
by way of the subway 

T he destinat ion and route for each train is plain
ly indicated by three different methods. First, at 
each tern1i 11 al sta tion a brightly ill uminated sign
board shows the destination and route of each 
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iVIansfi eld, O hi o. Coal is suppli ed to the power house by ra il and 
loaded from ca rs into overhead hoppers, alth ough th e power 
house is located so that coal can be brought by ei th er water o r 
rail. T he boil ers are equipped with Greene Economizers, ar
ra nged in the usual manner, with by-pass fl ues fo r lead ing th e 
gases direct t o the stack, should occasion require. Th e method 
empl oyed for th e removal of ashes is of particul ar interest. Th e 
overfl ow from th e condenser s and pumps is carri ed through 
trenches, wh ich pass under the ash pits of the boil ers. T he ashes 
can be dumped at will into th ese trenches and carri ed o ff with th e 
overfl ow to fl ats o r meadows which are bein g fill ed and enclosed. 

Whil e t he new boilers were primar ily install ed for th e purpose 
of furni sh ing s team to th e W estinghouse engine, the schem e of 
pipin g has been carefu lly arranged so that the boil ers may supply 
steam to any engine. Cylind er o il fo r the ent ire statio n is forced 
by city water pressure from a tank loca ted in th e basement. 

The company recently di scontinued the former system of running 

tra in . Second, the platform men and the trainmen clearly and loudly 
~nnoun ce the destination and route of each train while it is loading 
and unloading passenger s. Third, colored lanterns or ' 'markers" 
over the front end of the first car of each train ind icate the destina
tion and route of that train. A red light over the motorman 's 
head, that is on the right-hand side of the hood, indicates that th e 
t rain will run to Sullivan Square, and a green light in the same 
pos ition indicates tha t it is bound for Dudl ey Street. A white light 
on the other side of the car indicates that the route from the ter
minal wil l be by way of the subway, and a yellow light in the same 
pos ition indica tes that the route from the terminal is by way of 
Atlantic Avenue. 

The a irship of Santos-D umont is rapidly approaching completion 
at Brighton Beach , where a house has been built for it on the land 
of the Brookl yn Rapid T ransit Company. An early voyage by the 
aeronaut is expected. 
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Improving the Service 

The operati on of an electri c railway present s a never ~nding 
se ri es of problems to the pro gres~ive man ager. Each sect_1011 of 
the country po ssesses peculiari ties which are reflected 111 th e 
traveling public, and scarcely a day pas ses on a1:y busy system 
which does not brin g to the manager or supermtendent com
plaints of one kind or anoth er concerning the se rvi ce . Doubt
less many of these are unjust, but few road~ are so perfe~tly 
operated that th e maj o rity of complaints are w1th?ut fo~mdat1011. 
There is always abundant opportunity fo r the pamstakmg man
ager to effect changes for the better in a service that so closely 
affects the great masses as does the street railway. . 

Durina a recent trip across country in Massachusetts a few pomts 
were n o~ed, small in them seh ·es, but con siderable in the aggre
ga te, which afforded room for suggestive cri_ti cism. First of all 
the condition of the track and roadbed wa s unpressed upon the 
pa sse nger in a most di sagreeabl e manner, for whil_e !n spot s it _was 
excellent, in oth er places, for several miles, the Jomts were 111 a 
condition that would scarcely be tolerated in a lumber camp. 
The m oto rman was ope ratin g a single truck, which lurched, t ossed 
and jolted over the joints and around cur ves in the mo st r eckless 
manner. The handling of the controller was in keeping with the 
rest of th e experi ence, ''full multiple and no coasting" being the 
motorman' s motto. The di sco mfort of a single-truck car made 
itself felt h ere more than a nywhere else on the trip , wh ereas the 
poor track and joints would have been far less wearing and rack
ing if r easonabl e care had been used in the handli? g of th e con
troll er s. T he line was a single track through a delightful country 
district, abounding in attractive scenery, and, if the amount of 
traffic noted on the cars is any index of the road's business, there 
was certainly little excuse for the abnormally poor track existing 
between the two important cities connected, and still less excuse 
fo r the operation of old and battered single-truck cars in a service 
which might be the company's pride, and contribute greatly to the 
comfort and pleasure of patrons. High-speed operation with single
truck cars oversteps the bounds of both safety and pleasure, to say 
nothing of the long continued jolting day after day t o which the 
motorman and conductor are subjected with its injurious act ion 
upon their internal physical organization . Air brake control like
wise is absolutely essenti al in all heavy and rapid service. The clay 
is certainly coming when the double-truck car will reign supreme in 
long distance, fa st service, above 25 miles per hour. No one can 
ride over a rough country road without at once feeling keenly the 
difference in comfort between these two clas~es of cars and being 
pro fo undly grateful to the company which has the progressiveness 
to employ the double-truck equipment for all such ser vice where 
fast time is essential. 

The incessant collection of fares which wa s kept up by the con
ductor wa s another drawback to riding in comfort and undi sturbed 
peace. In stead of permitting through passenger s to pay the full 
amount of their fares when they boarded the car they were called 
upon to contribute in small sums at frequent intervals. A visit 
from the conductor every 3 miles gradually gives the passenger the 
impression that he is being subjected to something akin to highway 
robbery, whereas, if the single straight fa re to the passenger 's des
tination could be paid at once. much inconvenience would be saved 
a~ well as much of the sen sation of being mulcted by the company. 
In one car on thi s trip the conductor collected thirty-eight fares 
without ringing in one until the la st was taken up, when the passen
gers were subj ectcd to a continuous fusillade o f thirty-eight shots 
from the r egister bell , which kept up for 15 to 20 seconds, and was, 
of course, thoroughly annoying. Nor was the car seriously 
crowded. Transfer checks were almost unknown on this trip. 
Once a conductor handed a passenger who asked him for transfers 
two bits of pasteboa rd marked " 13", which he coll ected again from 
the same passenger some 5 miles further on, leaving the astonished 
patron of the road in the dark to this day as to the "tran sfer" 
effected. 

It was a pleasure to noti ce, howeYer, that no ''s tealing turnouts" 
occurred on thi s line. The confidence of th e pa ssenger in the rail 
way company's safety of operation shrinks to small dimen sion s 
when hi s car rounds a curve at high speed to meet one coming head 
on in the opposite direction a hundred yards away. 

On one line which operates an hourly time table the car had 
iust left the small town where connection was to have been made 
~ hen the second car arrived. A delay of an hour ensued. A rea
sonable attention to good time table practice would have obviated 
all thi s vexation as no known delay in time had occurred, and the 
annoyance to which the passengers were subj ected on thi s occasion 
was due entirely to the failure of the management to appreciate the 
importance of this feature of successful operation. · 

Last, but not least, the pa ssenger himself can do much to improve 
the service. In one case an open car entered a siding on a city 

street at the end of its run, and the passengers attempted to disem
bark. A large crowd which had been waiting, boarded the car be
fo re sca rcely any of the passengers had alighted, and ont: woman, 
in a selfi sh fr en zy, lest she might miss a seat, attempted tg turn over 
the seat back, despite the fqct that in doing so she was pinning in an 
elderly lady who was utterly helpless to move ei ther way. The 
common principle of decency and consideration for the rights of 
others on the part of passengers will often do more toward assist
ing the company to give good service than a dozen printed rules 
in an operating book. 

It is in no spirit of carping fault finding that these lines are writ
ten, and if they contain any suggestions which may help superin
tendents or managers to make some of the ragged edges of opera
tion smooth, their purpose will 11ave been attained. 

----♦-----
Nut Lock on Compound Thread Bolt 

An ingenious nut lock ha s been devi sed by W. W. Annable, 
master mechanic o f the Grand Rapids Railway Company. The 
bolts on which this nut lock is to be applied are cut with a com
pound thread; that is, a right-hand thread is cut on the bolt, and 
the bolt is then run through a die which will give a left-hand thread 
of the same pitch. There are, therefore, two threads on the same 
bolt, on~ right-hand and the other left-hand. The only place 
that the thread is materially weakened is at the two points diametri
cally opposite each other, at which the right and left hand threads 
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COMPOUND THREAD AND NUT LOCK 

cross, yet this takes out only a relatiwly small percentage of the 
total strength of the thread. The action of the nut lock is as fol
lows : A nut with the usual right-hand thread is run onto the bolt 
and tightened in the ordinary way. A washer, the total diameter of 
which is somewhat larger than the nut , is then put on top of this 
first nut, and is followed with a nut having a left-hand thread. T his 
nut with the left -hand thread is screwed down onto the first nut 
and washer. One edge of the washer is bent down over one of the 
faces of the nut with the right -hand thread, the other edge of 
the washer is bent up over one of the faces of the nut with the 
left-hand thread. If the nuts turn they must then turn together. 
If the lower nut start s to un screw, it has the effect of tightening the 
upper nut wi th the left-hand thread down against it. If the upper 
nut start s to un scr ew it has the effect of tightening the lower nut 
so that it is absolutely imposs ible for either nut to turn in either 
di rection. 

The accompanying sketch shows the nut lock as appli ed. 

----♦----
Allotment of Space for Street Railway Exhibition at 

Detroit 

The allotment of space for exhibition purposes in connection 
with the Detroit convention of the American Street Railway Asso
ciation was made by J ohn H . Fry, chairman of the committee on, 
exhibit s, and T. C. Pennington, secretary and treasurer, at Detroit 
on July 5. A list of exhibitors, showing the space number, name 
and address of company or individual making exhibit, and amount 
of space allotted is presented herewith, together with diagrams of 
the main floor and gallery of the exhibition hall. At the time of 
the allotment it was found that 22,530 sq. ft. of floor space had been 
reserved by applicants. 

The Light Guard Armory, in which this exhibition is to be held, 
contains in the main floor and gallery, upward of 15,000 sq. ft. of 
fl oor space available for exhibition purposes, in addition to a rea
sonable allowance for aisles. It was apparent that provision would 
haye to be made at once for additional space, as the applications 
then filed exceeded thi s amount of space. The Common Council 
o f the city was appealed to and permis sion was granted the associa
tion to utilize the sidewalk and part of the roadway for exhibition 
purposes. The armory occupies a corner, and, by placing a tem
porary structure over the sidewalk on the two streets ttpon which 
it faces, upward of 7000 sq. ft. was added to the available floor 
space. This annex, as it is termed on the diagram herewith pre
sented, will he connected with the main hall so as to form a part 
of the exhibition proper. It will be noticed that there is very littl e 
space left for exhibition purposes, and manufacturers who desire 
r epresentation should make immed iate application to John H. Fry, 
assistant general pa ssenger agent, Detroit United Railway, 12 

\,Voodward Avenue, Detroit. who is chairman of the committee on 
exhibits. 
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Plotting Speed-time Curves 

BY C. 0. MAILLO UX 

PART IL 

T he in formation an d knowledge obta in ed in the preceding in
ves tigat ion of the nature and charac ter of the three kinds of 
fun damental speed-ti me eurves, namely, the accelera tion curve, 
eoasting curve and brake cu rve, is of much practical uti lity and 
convenien ee in the plotting of these curves, and a lso in the plot
ti ng of run eurves, which , as we have a lready seen, a re in reality 
made up by j oin ing together various portion s of acceleration . 
d ri fting and braking curves. 

In thi s case we m ust, in a measure, reverse the process fo l
lowed in the an alysis of train motion, fo r , in stead of separating 
the cnn·e int o it s components, we mu st as semble these com
ponents syntheti cally, so as to prodnce the curve. 

P reliminary Con s idera tions.-T here a re certain consideration s 
which en ter into the di scuss ion of every specifi c problem in t rain 
motion . T hese include many things, such as the character and 

75 

6.5 

zo 

:15 

10 

5 1 

0 

.90 

80 

60 

so 

4 0 

J O 

10 

100 2 00 J OO 4·00 
A mperes per Motor. 

FIG. 5 

location of the railway lines to be opera ted, the nature, cha r
acter an d other character ist ics and condit ions o f the tra in 
ser vice r equired, etc., etc. T hese things react upon and de
ter mine th e sehedule speed, head way and other se rvice con
dition s, which , in tnrn , together with the total weight of 
a loa ded train uni t, determine the charact er and capacity o f 
motor equipment r equired per tra in unit. A complete analys is of 
a ll these cha raeter istics an d con dit ion s is beyond the scope of 
thi s pap er. The preliminary ca lculations, by means of which 
the fi rst approx imation is made in r egar d to the number ancl 
capac ity of motor s per tra in equ ipmen t, a re also beyond the scope 
of thi s paper. 

T he purpose of this section of the paper will be fulfill ed if we 
assume that the motor equipmen t has already been decided upon , 
sinee one of the principal practical application s of the speed-time 
curves, more .especially the service run curve, is to test o r gage 
the qualities and fitness of a specific equipment, by furni shing in 
fo rmation as to whether the proposed equi pment is capable of 
doing the ser vice reqnired or wanted nnder the actnal or assumed 
service conditions. 

T he plotting of the three fundame11tal speed-t im e curves wi ll fir st 
be d iscussed, after wh ich we wi ll be bett er prepa red to under stand 
the process o f plo tt ing the run curve. 

NoTE.- T he fi r st in stalm en t of thi s paper appeared in the STREET R AI LWAY 
J ouRNAL Jul y 5, and con tained F igs. 1, 2, 3 an d 4, to which referen ce is made 
in the text . 

Accclera tiun Curves.- T he aeceleration cnrve of a car, being 
the criteriun of the perfo r man ce uf this car and of its motor 
equipment, mtb l be const ructed by reference to the fundamental 
da ta relat ing to the performance of the particular electric motors 
u~ed in the sa id equipment. T hese data are car efully determined 
by the motor manufac turers, by mean s of more or less compre
hensive and elabora te special tests made fo r that pnrpose, and 
they a rc shown graphica lly on certain curves known a~ " motor 
cha racteri~t ic cur ves" (Fig. 5), wh ich usua lly give the relation 
between the va r ious va lues of current (amperes) sent through 
the moto r , and three d ifferent qnantities, namely, the tractive 
effo r t or hori zonta l pull ( pounds) exer ted by the motor, the speed 
atta ined ( m.p.h.), and the efficiency obtained, corresponding to the 
current values. T he curren ts (in amperes) are u~ually represented 
in these diagrams by di stances measured horizonta lly, while the 
o ther three quan tit ies are represen ted by distances measnred ver
tically, each according to it s own appropriate scale. The tests of 
wh ich the curves a re the graph ical summary and representation, 
a rc based in each case upon a particu lar gear ratio, which is noted 
on the cu r ve sheet. T hese cu rves are sometimes made for various 
gear r atios, but usua lly a r e made on ly for one or two particula r 
gear ratios. By means of these curves, the curves corr esponding 
to oth er r a tios can be easily obtained. 

T hese curves a re u sua lly based upon tests made at a standard 
ni ltage of 500 to 550 volt s. If the vo ltage to be used in the case 
unde r consideration is g reater or less than the standard voltage, a 
cor rect ion will be reqnired in the speed values. T he speed in a 
se r ies motor is, as is well kn own, praetically proportional to the 
potential di ffer en ce at its terminals. Hence, an increase in the 
vo ltage will increase the tra in speed in proportion. If, for instance, 
in t he act ual case, a mean voltage of 550 Yolts were assumed, the 
corrected speed curve (B in F ig. 5) would be one having ordinate 
,,aJues 20 per cent g reater at every point. The curve of tractive 
efforts (A B) would rema in unchanged so long as the gearing 
ratio remained the same. A change in the gearing ratio has the 
effect of modifying both the tract ive effort and the speed. If the 
gea r ing ratio is m ade such as to cause the train to r un faster, that 
is to say, if the n um ber of teeth in the dr iving or motor pin ion is 
increased, while the n u mber of teeth in the driven wheel or gear 
on the car axle is co r respondingly reduced, the result will be to 
ra ise the ;,peed, while lowering the tract ive effort; and vice versa. 
T he co r rected cu rves cor responding to each par ticular gear ratio 
may be drawn , an d a new set of curves can be made fo r each 
change. T his is not absolutely necessary, however, since the cor
r ected values, both for speed and t ractive effor t, may be obtained 
direct from the orig inal curves, by multiplying the values therein 
given by a su itable co r reeting factor or coefficient, as is well 
k nown . T he speed cor rec ting factor may include both t he change 
i11 vo ltage and the change in gear ratio, or it may include either 
of those two things separa tely. When a change is m ade in the 
gear ratio, a correcting fac tor will a lso be required for the tractive 
effort-this fac tor being equal to the reciprocal of the facto r deter
mining the change in speed due to change in gear rat io. A n illns
tration o f the effect of change in voltage and in gear ratio on the 
motor cha racter ist ics is g iven in Fig. 5. In this d iagram the speed 
curve drawn with so lid line (A ) is the curve showing the results 
obta ined in the orig inal shop test with a certain gear rat io and a 
mean voltage of 500 volt s at the motor terminals. T he dotted 
speed curve (B) shows the increa se in speed which wonl d result 
if the mean voltage were raised to 600 volts. As the gearing ratio 
r emains un changed, the t ractive effort curve shown by the solid 
line (A-B ) wo ul d r emain the same for both speeds. The speed 
curve drawn with broken line ( C) indicates the speed val ues re
sulting fro m a change both in g earing ratio and in voltage. The 
change in gear ing ratio in thi s particular case was such as to in
crease th e rela ti ve speed o f the ca r 2.87 times. T he change in voltage 
being, as a lready sta ted, such as to increase it in the ratio of 600 
to 500, or I.2 t imes, it fo llows that the total inc rease of speed was 

1.2 X 2.88 = 3.46 times. 
In th is case, the dot ted line o f t raetive efforts ( C) shows the 
t ractive effor t values which correspond to the speed curve ( C). The 
co-effi cient, by which the va lues of. tractive effort co r respond ing to 
the curve A must be multiplied, is, as already stated, equal to the 
recip rocal of the change in the gearing ratio 

I 

---= 0.3.-J.7. 
2.88 

T he m ethod of app rox imate determinatinn nf the gear ratio is 
passed over as being beyond the scope of this paper. 

T he various correc ting fac tors, if any, having been determined 
and applied, in each pa rticu la r case, substantially in the manner jnst 
indicated, the cor rected values of tractive effort and speed corres
ponding to the various current va lues will now be known; and these 
va lues may be plo tted in curves analogons to the corrected curves 
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( C) in Fig. 5. Dividing the tract ive effort values, which corres
pond to the various current values, by the total weight of train ex
pressed in tons, we have the gross tractive effort per ton, which is 
the quan tity P used in equation V. Taking the speed values and the 
tractive effort values corresponding to the same current values, we 
may tabulate the tractive effort values as a fun ction of t he speed. 
On referring to the equation ( V), we see that we still need the 
values of the terms f, c and G. It is usual to begin by plotting the 
acceleration curve corresponding to a level and straight track. In 
such a case, the values of c and G both become zero. The values of 

C ti" _.-· 
-------- ------------= J-r> 

,I ------- ::::::---------~~ I 

/'" 
0 

FIG. 6 

the train resistance (f) are usually computed for different speeds, 
by means of some particular formula. The number of these for
mul;e is legion , but a completely sati sfactory and comprehensive 
one still remain s to be found . The latest and, perhaps, the most 
authoritative information on this subj ect will be found in some 
articles on "Train Resistance" in the STREET RAILWAY JouRNAL 
for May and June, 1902. 

By means of the two sets of values of P and f, and using the for
mula given in equation ( V), the acceleration coefficients A', cor
responding to various difinite values of these quantities, and, there
fore , to certain definite speeds, may be computed and tabulated. 
W e then have two things, namely, the speed value and the accelera
tion coeffici ent corresponding to said speed. In the first method 

ordinates are then to be displaced sidewise (to the left, in this 
case), until the tangent line of any ordinate meets or crosses the 
tangent line corresponding to the ordinate of the previous speed 
point, that is to say, of the ordinate immediatly to the left of it. 
The proper meeting points ( m n) between the tangent lines are to 
Le determined by the eye, being located usualy about half-way be
tween the two corresponding ordinate points. The process might 
be illustrated by means of a file of soldiers of unequal height, 
with outstretched arms, and moving closer together until their 
hands touch. If the proper place of the tangent to the ordinate y 
in Fig. 6 is at the point A on the curve OABC, then the tangent 
lines B' and C' would find their proper places when the ordinates 
y' and y" have moved to the left as far as the points B and C 
respectively. The curve OABC osculating these tangent lines, as 
shown in the figure, would be the curve required. This method 
has serious drawbacks. In the first place, it is not easy to deter
mine the proper points, m and n, at which the tangent lines should 
meet. The difficulty of accurately drawing the tangent line itself 
is already very great, without the difficulty of determining by the 
eye the distance at which the next ordinate should be placed. If, 
for instance, in Fig. 6 the tangent lines were made to meet at the 
points m' and n' corresponding to the mean ordinate, or half of the 
speed increment, in stead of meeting at the exact points, m and n, 
the result would be to displace each ordinate, as clearly shown 
at the right end of the figure, where the solid tangent lines passing 
through the points A" B" and C" represent the tangent lines in the 
same relative locations as the tangents at the corresponding points 
in the curve OABC, while the dotted lines represent the effect of 
changing the meeting point from the points m n, to the half-way 
points, m' and n' respectively. The figure also shows the effect of 
an error in the angle of the tangent lin e. This error is usually 
constant , being due to the particular method of drawing and the 
protracting instruments used. It is, therefore, apt to be a cumula
tive error. As clearly indicated by the broken lines, starting from 
the initial ordinate at the point A" the diagram shows the increase 
in divergence resulting from a constant error in angularity, the 
effect being to make the curve too high when the angle is too 
large, and too low when the angle is too small. The errors due to 
the two causes might be cumulative, or they might tend to partially 
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FIG. 7 

used for plotting speed-time curves, this is all the information that 
was required. The process of plotting consisted in drawing or
dinates equal to the speed value, and drawing tangents to these 
ordinates, equal to the acceleration coefficient-then displacing the 
ordinate to the right or left, until the tangent line met the tangent 
line corresponding to the ordinate of the previous speed point. 

Reference to Fig. 6 will clearly show the general nature of 
thi s method. The process of plotting consisted in drawing or
dinates such as y, y', y", equal to various spee d values, and theu 
drawing a t the upper end (A' B' C') of each of these ordinates, 
a tangent line whose angularity is proportional to the correspond
ing acceleration coefficient for each of these ordinates. The 

compensate each other. In the figure it is clearly seen that, under 
the conditions shown, the errors would tend to compensate if the 
error in the angle of the tangent was such as to make this angle 
greater than it actually is, while they would be cumulative in the 
contrary case. The method is totally unscientific and unsatis
factory, notwithstanding the fact that it is still used. There is 
really no telling what the percentage of error may be. It is all 
conjecture and guess-work. 

No method of curve plotting can be entirely satisfactory without 
some means of predetermining both co-ordinates of each point to 
be plotted. 

The method of calculating the time increments, as analyzed in 
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~ignment of Exhibit Space for American Street Railway Convention, 
J?droit, October, 1902 

LIST OF EXHIBITO RS 
No, o( 
Space Name and Address 
68, Adams & Westlake Company, Chicago .. ,. , , .. . •.. .... , ..... • .. , .. . 
45. American Brake Shoe & Foundry Company, .Mahwah, N. J., ... . 
~2. Amcric:i.n Car Scat Company, Drooklyn .. , .• .•. ..• ,,., .. ,.,,., •• , .. 
36. American .Machintry Company, Grand R::ipids, ilich . .. .... . ..... . 
33. American Railway Supply Company, New York ........... " ...•. • 
10. American Steel & \ Vire Company. Chicago ........... . ... , •• , •. . •.. 
3ij. Atlas Railwas Sllpply Company, Chicago .... ,,., .. ,• ... ••••••• .•• • 
22. Btrry Brothers, Ltd., Detroit ....•.....• . ..... •.••.,••••••••••••••• 
61. Bishop Gut ta Percha Company, New York ....................... .. 
Si. Bliss , R., Manufacturi ng Company, Pawtucket, R. J. ............. . 
fil. Bidwell Car Telephone Comp:my, Grand lfapids, Mich ........... • 
~. Brady Brass Company, New York ......... , •...•.. ,, ••....• , •. ,,.,, 
58, Dran dc:n,, George 1-·., Utica, N, ) ' ... , ......... . .. . ....... • •··· •·· •· 
3. Brill, J. G., Company, Philadelphia ................................ . 
8. Drown, Harold P., New York .••..•.•..•..•..•.•• ,., .•. , •. ,.,,,,,,,, 

16. Christensen Engineering Company, i\l i\waukee., .......... , .. , . , .. 
H . Conant, R. \V., Cambridge, ~lass ...... . ...................... •••• .. 
47. C?nsolidatcd Car Heating Company, Alb::iny ...................... . 
37. Conso lidalcd Car Fender Company, New York ................... . 

9. Continuous Rail Joint Company o I America, Newa rk, N. J ..... . 
43. Crane Company, Chicago .. , ........... , ......... ,,.,, ....... ,,., .. ,, 
ll. Crc.ag:head E ngineering Company, Cincinnati .. . ..... . ......... . . . 
67. Cur1ain Supply Company, Chicago ................................ . 
66. Dea,bom Drng & Chem ical Wo,ks, Chicago .... . ................ .. 
20. Doig•Stivo,s M,nufactu,ing Company, Dcnv« ................ .. . . 
66. Duff Manulae1udng Company, Pitlsbu,gh ..................... ... . 
30. Electrical R eview Publishing Company, Nt.w York ......... .. .. .. 
~: Elcet,ic S!oragc Dattc,y Company, Philadelphia .................. . 

Garton.Daniels Company, Keokuk, Ia ••..... .. • ,,.,,. , , •..••••.••.• 

No. o f 
Sq. Ft. 

200 
100 
100 
100 
]\JO 
300 
200 
200 
100 
100 
100 
20J 
100 
60() 

400 
800 
100 
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60() 

100 
150 
200 
200 
200 
150 
100 
100 
300 
150 

No, of No. of 
Space Nam e anJ Address Sq. Ft. 

2. General Elcc::trie Company, Schenectady. . . ....... ................. 2,000 
62. Globe Ticket Com pany, Philadelphia ..•.•. ,, •.. ,................... SO 
4S. Gold Street Car Heating Company, New York ....... ,............ '.?00 
31. Gould Storage Battery Company, New York....................... 100 
1S. Gr iffin Whcd Company, Chicago...... ....... ...................... )60 
70. Hale & Kilburn ~lanufacturing Company, Philadelphia........... 300 
7."t. Ham Sand Ilox Company, T roy.................................... 100 

G. 11arrington, C. J., Ne\1/ York........................................ 400 
12. Heywood Brothers & Wakefield Company, \Vakcficld, }.lass..... . JOO 
72. lnlernational Register Company, Chicago.......................... 150 
-U. Johns ( II. \V,)•:;\l am•ille Company, New York................... .. 20v 
23. Knell Air Bra ke Comp;my, Battle Creek, :i\lich .. .... ...... ., , . ... . -t()) 

6. Kuhlman, G. C., Car Company, Collinwood, Ohio................. 200 
63. L umen Dearing Company, Buffalo, ..... ..... , .. ,..... . ............ 100 
64. Ludlow Supply Company, Cleveland ........ .............. , .,...... 300 
7. Lorain Stt'el Company, Lorii.in, Ohio.. . ... ......................... 760 

3S. M agann, G. P., J\ir Drake Company, Ltd., Detroit ............ ,.... 450 
76. McLallghlin Car Coupler Company, Philadelphia ....... .• ,., ...... 70 
52. Maltby I.umbtr Company, Hay Ci1y, 11ieh......................... JOO 
SO. Monarch Fire Appliance Company, N ew York.................... 100 
53. :i\Iorris Electric Company, New York .. :.......... .................. 400 
55. National Cnrbon Company, Clcl/eland .• , •..•• , •• , •• , •. ,., •• , •• , •• ,. 100 
34. National Lock \Vasher Company, Newark, N. J .......... ,.. .... .. 100 
73 . .Newcomb, F. H., Brooklyn .... , . ....... ,........................... 100 
83. New Hn,•cn Cor Register Company, New Havtn ... ,. ........ ,.,.. 15-0 
25. Northern Electric Manufactnring Company, l\fadison . .. .. . . ..... ,. 100 
59. Nuttall, R. D .. Company, Pi11shurgh .. ,. ...... ..... .. .. . .. ... ...... 150 
39. Ohio Bras~ Comp:my, Momsfi.cld, Ohio ... . ...................... ,.. 600 
71. Ohme, Ca, Regis le, Compan)', Dayton, O1,io. .. . .. . . . . . . . . . . . . .•. . 150 
69. Pa ntasotc Company, New \'ork ......... , •. ,.... .................... JOO 

ANNEX 

no' ... 
LARNED STREET 

No. of So. ol 
Space Name and Addrcsf. Sq. Ft. 

l~. Pennsylvania Steel Company, ~tedton, Pa ..... .... ...... , . .. . .. 1,000 
40. Ridlon, Frank, Company, Boston .......... ,........................ 2'.)Q 

61. Root Track ~craµcr Company, Kalamazoo, )1 ich ........ . . , ...... . 
82. St. Louis Rcgislcr Company, St. Louis ........................... . 
J!l. Shtrwin• Williams Company, CJc,•eland, .. , •.. • .........• • .. , .•.. , .. 
46. Smith, Pel er, Heater Company, Detroit ....... , ................... . 
77. Speer Carbon Compa.ny. St. ~l arys, Pa ............... ,,.,, ... , •• ,., 
21. Standard Varnish Works, New \'ork .... .. . . .. .................... . 
25. Stanley Electric ?-.lanufacturing Company, Pittsfield ....... •..• , ... 
GO. Star Ilrnss \Vorks. Kalam:iz:oo, ~I ieh .. , ............... , ........ , .. . 
S4. Sterling-)leakcr Company, Newark. N. J .................. .. ..... . 
29. STRl':ET RAILWAY Jouk.NAt., Nc1v York ............................ . 
28. Strccl Railway Review, Chicago.,.,, .................. ,. ,. -- . . •.... 
4. Taylor Elcclric Truck Com11ony, Troy, N. Y ............... ••·• .•. 

26. Tramway nnd Railway World, London, England.,,., ....••..• .. •. 
7.i, Union Stop & Signal Comp::iny, F.att Rh·cr, .Ma.ss ........ ·-·····" 
17. United Stales Steel Company, Doston ............................ .. 
~. Universal Sanitary Cuspidor Company, Worcester. Mass .... .... . 

100 
160 
160 
150 
70 

1:,0 

~00 

100 
200 
:lOO 
200 
r,oo 
JOO 
100 
400 
100 

24. Von Dorn•El\iott Electric Compan}', Clcvcl:md .................... } :_,oo 
24. Van Dorn & Dutlon Co mp11ny, Clc,·cland ......... , .. , ... , .. , ..... , 
13. Weber Railway ]<lint :M a.nufacturing Company, Chicago ........•. 
16. \\'h<!cl Trning Drol.:c Shoe Company, Dclroit. ... .. , ... , ...• , •...• , 
27. \Vc:.tcrn Electricinn, Chic11go, .• , .. ,,.,,,, ...• •..... , .. , .. , •........ 

100 
100 
100 

I. S1andard Traction Brake Company, Xcw York .. , .. , •. , •... ,....... 3,000 
l . \Vcst inghouse Elcetric & :\Ianufacturing Company, Pitlsbmgh ... } 

l. Westinghou!oe Air Drake Company, Pittsburgh . .... .. .......... .. 
32. \\lharton, \Vm., Jr., & Co., Incorporated, Pbiladclphin. ... ... .. •. 401 

For space and foU pa,tkulan addrw tM Chalmwi of Exhibit 
Committee, fohn H. Fry, 12 Woodward Avenue, Detroit, Midi, 



JULY 26, 1$)02.] STREET RAILWAY JOURNAL. 123 

Appendix C, cons titutes a great improvement on the method just 
described. The method is sufficiently described in Appendix C. 
By mean s of thi s method, using equation s (i) and (ii), the time 
points corresponding to the various speed points may be deter
mined with any degree of accuracy desired. The condition s in
flu encing the accuracy, and the error to be expected, in any case, 
are fu lly di scussed in A ppendix C. These time values having been 
tabulated, th e curve may be plotted by locating the ordinates on a 
sheet of paper in the usual way. After obtaining the co-ordinates 
for an acceleration curve on a stra ight and level track, we can, by 
assuming proper values for G, in equation ( V), obtain and tabulate 
t he acceleration coefficients of other acceleration curves correspond
ing to various grades; and the time valu es correspon ding to the 
various speed values having been computed and tabu lated, these 
curves may be plotted. Fig. 7 shows a set of nine acceleration 
curves, including one for a level and straight track, fo ur for up
g rades of ½ per cent, 1 per cent, 1½ per cent and 2 per cent, res
pectively, and four for the corresponding down grades. This 
method, whi le more simple and far more accurate than the crude 
"tangent" method, s till admits of improvement. 

The method to be described has the advantage of being practical-
1:· a graphical method, and of being comparatively s imple and quick 
i11 practical use. Incidentally, it serves many useful purposes, by 

10 

scissa. The curve is then drawn through these points. In one of 
the curves, ( Q), the resistance va lues (f) used in computing the 
accelerat ion coefficient s, included the friction of motor bearings 
and gearing, while in the other curve (R) thi s additional resistance 
was excluded. This explains the difference in ordinate values 
bet ween the two curves. The first curve, ( Q), corresponds to cases 
when the ca r is moving by momentum only, at which times the 
mechanical r esistance due to friction of motor bearing and gears 
mu st be overcome by the kinetic energy of the car. The second 
curve, (R) corresponds to cases when motive power is being applied 
to the car. It is true that this resistance still consumes energy 
when the motors a re furni shing power to the car, but since the 
curve of tractive effort, ( Fig. 5), represents the tractive effort 
which is ava ilable for external work, it follows that in determining 
the amount of gross traction per ton ("P"), the friction of motor 
bearings and motor gea ring is already eliminated. It is for this 
reason that two curves of equiva lent acceleration due to train 
resistance are required, ( Q, R,) -one to be used in plotting accelera
tion curves, and the other to be used in plotting reta rdation curves. 

The curves Q', R', are the same as the curves Q, R, but reproduced 
below the axis of x ( with ordinates of negative signs). 

( The train resistance values for speeds above I m. p. h. used in 
computing the co-ordinates of the curve R, agree substantially 
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g1vmg graphically and accurately, in readily intelligible manner, 
the answer to many quest ions, the answer to which otherwise 
necessitates and involves more or less tedious computations and 
some thought. The method is ba sed upon the theorem given at the 
end of the Appendix B, to which reference has already been made. 
It requires two charts, which may be drawn either on separate 
sheets, or else combined together on the same sheet. These charts 
are, respectively, the "Chart of Coefficients " (Fig. 9) and the 
''Chart of Reciprocals" ( Fig. IO) . 

In the " Chart of Coefficients," the absciss~ represent speed 
va lues in miles per hour, and the ordinates represent acceleration 
coefficients, that is to say, the values of the differential coefficients 

dv 
( --= k), ranging between zero and 2.5 miles per hour per 

dt 
stcond. On this chart are drawn va rious curves representing the 
va riation of the acceleration coefficient as a function of the speed. 
These curves are rea lly curves of "equivalent" acceleration for the 
\'arious quantities, P, f, G, c, which enter into the equation ( V) 
for resultant acceleration. 

The curves Q, R, are the curves of equi valent acceleration for the 
train resistance (f). These curves are plotted as fo llows: The 
value of f having been determined, fo r various speeds, either by 
mean s of some formula, or by r eference to tabulated data or to 
curves obtained from actual test, the "equivalent" acceleration 
corresponding to each value is ca lculated by the fo rmula given in 
equation (21a); and each acceleration coefficient is then plotted as 
an ordinate, using the speed va lue cor:-esponding thereto, as ab-

with the values obtainable for the t rain r esistance of a single car 
by the fo rmula of W . J. Dav is, Jr., [see STREET RAILWAY J OURNAL, 
Volume XIX., May 3, 1902, page 554]. Between o m. p. h. and 
I m. p. h. the train resistance va lues used are such as to make 
allowance for the increase in train r esistance when starting from 
rest. The curve, as drawn, indicates an initia l starting resistance 
of about 18 lbs. per ton. For furth er information on this subject 
see paper on ''Trai n R esistance" by J . A . F. Aspinall, M.I.C.E., 
read before the In stitution of Civil Engin eers, Nov. 26, 1901.) 

The curve M gives the equivalent acceleration va lues of the 
gross traction (P) of the particular motor equipment, whose time
function curves are to be examined. The curve is prepared sub
stantially in the same manner as the curves Q, R, the va lues of 
"P" being determined by reference to the "corrected" motor 
characteristic curves, as already stat ed. The acceleration co
efficients corresponding to the gross traction (per ton) obtainable 
at various speeds, are computed by equation (2ra), and the values 
so obtained are plott ed on the chart ( curve M). 

The curve N is what might be called a curve of "net" acceleration 
coefficients, obtained by subtracting the ordin ate va lues of the train 
resistance coefficient s ( curve R) from the corresponding ordinate 
va lues of the gross traction coefficients ( curve M). 

The g ravi ty factor G, is, as we know, independent of the speed; 
consequently, the value obtained by equation 2ra, for any given 
value of G, corresponding to any defin ite gradient, is constant at 
all speeds ; the resultant curve will, therefore, be a straight line, 
para llel with the axis o f x. In the chart, these lines have been 
drawn at the proper calculated ordinate dis tances corresponding 
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and equivalent to all percentages of grades between 0.1 per cent and 
5 per cent. These gradient percentage lines haYe been repeated 
below the axis of x, the two sets being thus suitable for up-grades 
and down-grades. 

Since, as already seen, a grade of 1 per cent represents a force 
of 20 lbs., it follows from equation ( r·) that the acceleration co
effic ient due to such a grade would be 

= .01098 X 20 = .22 111. p. h. per second. 
It follows, therefore, that the scale of gradient percentages given 
at the right-hand end of the chart is such that the vertical distance, 
corresponding to each I per cent of grade, is equal to 0.22 when 
measured on the scale of coefficients at the left-hand end of the 
chart. 

The effect under those conditions would, therefore, be the same 
as if the total grade were: 

= + 2,672 + 0.203 = + 2.875% 
In the case of a down-grade the effect, of course, would be 

equal to th e difference between these two values, or 
= - 2.672 + 0.203 = - 2-469% 

This net value , which includes the allowance for both gradient 
and curvature, is the value that would be used in plotting the 
curve by means of the chart of coefficients. 

\Nhen b equals o.8 we have, from equation (XI), 
20 

N =-= 250 
o.8 

The quantity c being also constant at all speeds, will also be In this case the coefficient for each degree of curvature would, 
TIME, IN SECONDS. 

---0 
w 
(/) 

cc 
w 
D. 

i 
0.: 

~ 
z 

---...::..., 

u, 
1-z 
w 
0 
ii: 
IL 
w 
0 
0 

z 
0 
i= 
<( 
0: 
w 
...J 
w 
0 
0 
<( 

1.00 

.80 

.co 

,60 

.40 

.30 

.:io 
t: 

, 10 - \-

0 

-,10 

-,20 

-.30 

-.40 

-.50 

-.00 

-.,o 
--80 

-,90 

-1.00 

-1.10 
0 

--I---+-- •f...-.-1-
- - -- i,-. -- b;-+: •,· ••• i. , . ..,..,_ -~ ._-,._ • ~- -

Ill 
10 20 30 

"'9 
,,-- ~ -

s% 

4% 

3% 
a: 
::::, 

i 
3: 
0 
0 

SPEED. IN MILES PEA HOUR. 

FIG. 9 

represente d by a straight line. The curves corresponding to this 
ya]ue are not shown on the chart. 

The correction for curvature may, however, be made by refer
ence to the gradiant percentage lines, the effect of the track cur
vatu re being the same as an equivalent ··up-grade." Since a 1 per 
cent grade corresponds to 20 lb s. of tractive effort, the number 
of degrees of track curvature which is equivalent to a 1 per cent 
g rade will be: 

20 
b = N (XI) 

where N = the number of degrees of curvature, 
and b = increased train resistance in pounds per ton per degree 

of track curvature. 
And the "equivalent grade percentage" would be: 

Nb 
G = - = .05 N b (XII) 

20 
As an illustration, let us assume an up-grade having an actual 

g radient of 2.67 2per cent, and a track curvature of 4°-30' (4.5°), 
and let b equal 0.9. The equivalent grade due to the curvature 
would be : 

4-5 X 0.9 , 
2& = 0.203 0 

therefore, be 1/25, or 0.04 of the coefficie nt corresponding to a 1 
per cent grade. It fo llows, therefore, that two of the smaller 
spaces, each corresponding to a tenth of a per cent of grade, 
would represent the coefficient for S <legs. of track curvature. 

When b equals some other number the relation between the two 
kinds of coefficients is not so simple, for which reason the writer 
finds it preferable to make all correct ions for track curvature by 
reference to equation (XII). 

W hen there is no t rack curvature, the algebraical sum of 
acceleration coefficients includes only three coefficients, name
ly, t hose due to the gross traction, the train resistance and 
the grade. The curve N being already the algebraical sum 
of the fir st two, it follows that we have only to take either the 
sum or the difference in ordinate val ues, at any speed point, be
tween the curve N and the horizontal line corresponding to any 
gradient, in 9rder to obtain the corresponding resultant accelera
tion. This resultant acceleration coefficient is equal to the sum of 
the ordinate values in the case of a down-grade, and to their 
difference in the case of an up-grade. Thus, on a down-grade of 1 
per cent, the resultant coefficient would be equal to the full vertical 
distance between the curve N and the " 1 per cent" line below the 
"zero" line (or axis of X), just as if the zero line itself had been 
displaced downward as far as the "1 per cent" down-grade line. 
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T he effect of a n up-grade would be exactly co ntrary, bein g th e 
sa me as if th e ze ro lin e had been ,1; ~olaced up ward to tl1e curre
spondin g up-.5rade " percentag;~ line. 

The point r t whi c.1 the curve ] cro sses any g racli en, pe ce ntage 
line correspond in g 10 ;i n up-g1 ade bem g , of cour se, th e po ;11t at 
which the eq ui va lent ~ cceleratio ,1 coeffici ents can ce l each o,her , 
and give a resultant acce lerati on · eq ual to ze ro , it follows that 
this point is at the max imum speed that the parti cu lar motor 
equipmcn, unde1 consideration wo uld g ive on that g rade. If. in 
stead of an up-grade , we exam ine the poiP t o f in te r sec ti o n of the 
curve N with a down -grade. we find, as is to be expec ted , that th e 
maximum speed will be conside rably higher. Th e chart may also· 
be used to a nswer questions sucl1 as the foll o win g: On wh at 
down-grade, a t any given speed, wo uld the equivalent acce lerati on 
due to gra\'ity be the s,ime as that due to th e tr a in resista nce? 
A lso, on what grades wo ul d this force be sufl1 cient to cau se 
acceleration , and at what rates ? T he an swer to thi s questi o n is 
obtain ed ve ry easily by takin g the ordinate o f th e cur ve (Q), 
correspondin g to any spe ed, and compari ng it with th e o rdinate 
correspo nding to a ny grade. \:Vhen the two values a rc a like th ere 
is no resultant acceleratio n. If o ne is greater than th e o th e r th er e 
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scal e of o rdinates. Th e scale o f ordin a te.~. in the o ri gina l cha r t 
of co effi cient, from which F ig. 9 was made, is such th a t r 111 . p. h . 
per second equal s 20 ems, so that the acceleration coeffic ient va lues 
may be eas ily r ead and plo tt ed to the third dec im al pl ace. Thi s 
accuracy is no t so important for th e po rti o ns of speed-tim e,c urve s 
ha vin g a hi gh ra te of acce leration , but it becom es ve ry importan t 
in th e case of low acce leration s, that is to say, in pl o ttin g th e re la
tiY ely fl at po rti o ns of acceleration and r eta rd at io n curve s. In 
t hese porti ons th e acce leration coeffi cients have rela ti ve ly sm all 
\'alues, and con se qu ently the per centag·e of e rro r would be in 
cre ase d, unless th ese va lu es can be read a t least to th e Sl.'cond , 
preferably to the third , decimal place. The grea ter ease and 
fa cility with which a chart can be used when pl o tt ed to a la rger 
sca le really simplifi es the task of plottin g the curves and probably 
saves tim e in th e end. 

It is obviously desirable that the sca le o f ordina tes be p1·ec isely 
th e sam e in bo th cha rt s, sin ce o ther wise it wo uld be n ecessary to 
use proporti onal dividers or equi val ent mean s of compensati on fo r 
th e differ ence in sc ales, in transferrin g the o rdina te values fr om 
th e chart of co effi cients to th e chart o f rec iprocals, in o rd er to ge t 
th e proper tim e inc rement values corr e~ pondi ng th ereto. F or 
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wi ll be accelerati o n or retardation , accordin g to th e case. Th e 
chart thus answers at on ce, and in a very sati sfacto ry mann er, 
a ll questions in r egard to th e speed attainabl e under any des ired 
set o r aggr egation of conditions. The chart of coe ffici ent s is, 
therefo re, a n instrument fo r qui ckly and accurate ly det erminin g 
the answer to equat ion s (28) and ([) under any kind of condi -, 
tions, ac tual o r hypoth etica l. 

The train resistance coeffic ient s, when o nce properl y deter
min ed, will serve for any case where the trai11 u11its are of th e 
same !?ind and character, it being now known tha t th e tra in r e
sistance values ("f," from which the curve R is deri ved) vary with 
the number of ca r s per train, and it being probabl e that they al so 
va ry according to the fo rm and the size of car . It is evident that 
several different curves, anal ogous to th e curve R and correspond
ing to tra in units of different kinds, may be all pl o tt ed on th e same 
chart of coeffic ients. The g radi ent per cen tage lines on the chart 
will, tor obvious reasons, be th e same for ;i ll cases wh atsoever. 
Hence, we have only to plot the curve of g ro ss tr ac tion coeffi 
cients (M) fo r any oth er motor, to be at once abl e to answer all 
questions a bout the speed and accelerati on obtai nabl e un der any 
and all conditi ons. It is not well h owever , to plo t too many 
curves on the same chart, especially wh en th ey run closely to 
gether. It is more con venient, les s confusin g-, and th e refor e 
preferable, to use a di stinct chart for the ' traction " cur ves ( "JI,[ " 
ancl " N"), and for the " resistance" curves ( ' 'R"), corresponding to 
each kind of train uni t , or for not more than two di stin ct kind s oi 
train units. 

It is desirable to plot the chart of coefficients with a rather large 

IO 

thi s reason the two charts should be both made on the same kind 
of co-ordinate paper. 

Th e charts shown in Fi gs. 9 and IO have been reproduced with 
;i vi ew to making th em suitable for practi cal u se. For thi s reason 
th ey have been r eproduced in suffici entl y la r ge size t o permit 
accuracy in plottin g or reading the coeffi cient value s, and great 
ca re has been taken in the photo-engravin g to have the scale of 
ordinates exactly the same in both chart s. * 

The chart of reciprocals ( Fig. IO) se rves for dete rmining 
quick ly the tim e increm ent value correspo nding to any speed 
value. In this chart th e ordi nates represent acc eleration co
effici ents exactly as in the chart of coeffici ents, and the ab sciss~ 
r epresent tim e val ues in seconds, on a sca le suffici ently large to 
indica te small fractiona l values of second s. On thi s chart a re 
drawn various reciprocal curves. T he curve .--1 is the true r ec ip
roca l curve, being obtained by clivicling r by each acceleration 
coefficie nt value and plotting the resultin g value. The curve B is 
a cu rve obtained in the same way, by taki ng half the reciprocal 
value. In like mann er, we obtai n th e curves C, D, E, F, cor
responding, respectively, to the 0-4, 0.3, 0 .2, o. r , reciprocal values, 
and the curves G. H. I. corresponding, r espectively, to twice, five 
ti mes , and ten times, the reciprocal value. 

Thi s chart is so prepared as to take advantage of th e r elation 
shown in Appendi x C in equation (i), wh ere the acceleration co
efficie nt enter s, it wi ll be noted, as a rccij>rocal. T he mann er of 

~ Th ese two charts have been reproduced to a smaller scale in thi s case ,
[Eos.] 
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using it is very si mple. The acce leration coefficient value for any 
speed havin g been determined by means of the cha~t of co
efficients, it is transferred by dividers, or in any co nve111 en t way, 
to the chart of r ecipro cals, where it is used as an oruinate value 
and moved sideways, as such, until it intersects the "proper" recip
rocal line. T he "proper" reciprocal line depends upon the speed 
differences or increments, as the equations in A ppendix C clearly 
sh ow. Consequently, with speed increm ents of I mil e pe r h our, 
curve A would be th e proper curve; with speed in crem ents o f, 
respectivdy, o.I m. p. h ., and IO m. p. h. th e " proper" curves 
would be curves F and H. The small er th e speed increm ent s the 
m ore num ero us w1ll be the plotted points, and the greater ac
curacy of the curv e plotted. The process of determining, by 
means of these ch arts, the co-ordinates of a speed-time curve cor
responding to any set of conditions, is so simple as compared witll 
all previously known methods that one can affo rd to u se small er 
speed increment s and thu s make the curve eas ier to draw and 
more accurate and sati sfactory for any purpose. 

It is important t o note that the sa me reciprocal curve will n ot 
serve fo r all portions of a g iven speed-time cur ve, with equal 
accuracy, and that the reciprocal curves co1 responding to rela 
tively large speed increments ( such as, for instance, curve I) will 
be quite limited, both in application and in accuracy. Thi s 
pecul iarity, which is due to the form of the reciprocal curves, will 
he understood with out difficulty, on glancing at the chart of 
reciprocals. It is seen that the hi gh er accelerati on coeffici ent s 
(which correspond, as we know, to the more inclined po rtion s ot 
speed-time curves) h ave the shortest time -increment va lues, and 
that as the coefficient values become reduced (that is to say, as 
the speed-time curve "flattens" ) the time incremen t values _ircrease 
more and more rapidly. This relative increase in tim e in crem ents 
continues until, fo r each reciprocal curve, in succession, b eginning 
wi th curve I, which corresponds to the highest speed in crements 
( t, y = 10 m.p h .) ancl enrling with curve F,which corresponrls to the 
smalle st spee d increment ( t, y = o.I m. p. h.), a point is fin all y 
reached at which th e time-incrtment va lu es obtain ed b y r efer ence 
to that particular curve would exceed th e lon gest time valu e (9 
seconds) which can be read on th e chart. Thus, in th e case of 
curve I, the chart li mit would be r each ed wh en the acceleration 
coefficient became reduced to r. Ir. Thi s means that the curve I 
would be ent ir ely u seless for determinin g the time values of any 
speed-time curve or portion thereof not h av in g accel eration co
efficient greater than I.II. T h e chart limit for curve H would 
be, in like m ann er, an accelerat ion coefficient , 

5 
= - = 0.55 

9 
and the chart limit for any other curve would b e 

l:, y 

= 
9 

where t, y = the speed in crement correspondin g to that particular 
curve. For exampl e, in th e case of cnrve A, wh ere t, y = I , the 
limit would be 

t, y 

= O III 

9 9 
and for curve F wh ere l, '.I'= o.I the limit would be 

l:, '.V O.I 
- = - = O.OII 

9 9 

These considerations clearly sh ow that the reciprocal curves 
corresponding to the larger speed inc rem ents, such as curves G, 
H. I. can be used for det <>rmi nin g th e tim e-valu es only when 
plotting speed-time curves which have con siderable slope or inclina
tion , ( either upward or downward). It also becomes apparent 
that as the speed-time curve flattens, th e r eciprocal curves corres
nonding to smaller speed increments, (such as B, C, D, etc.), 
become, first, desirable, then indis!)ensable. For very accurate 
work the writer uses the curve A or the curve B for the highest 
accelera tions , ( usually the curve A for coefficient s above 2. and the 
curve B for coeffic ients between 1.5 and 2.) ; and he uses, success
ively, the curves C, D. E, for intermediate lower coeffici ents, th e 
curve F being used for the lowest coeffici ents. In cases when still 
greater accuracy is req11ired than can be obtained with curve F, 
such as for plotting the nearly horizontal portions of speed-ti me 
curves (having coeffici ents approaching zero), the writer proceeds 
as follows: The n et coefficient value, as obtained from the chart 
o-f coefficients by means of dividers or in other convenient manner. 
is increased twice.three times or four times its value , and then used 
in the u sual way for finding the time increment on the chart of 
reciprocals, by reference to curve F; the time value thus obtained 
is then divided by the multiplying factor used in enlarging the 

net coefficient, the result being the net time-increment value. A 
glance at the chart will r eadily show that this process is virtually 
the same as if a new reciprocal curve corresponding to smaller 
speed increments than the curve F were to be drawn. The method 
has the advantage over such a curve, however, that the coefficient 
is magnified, and that the time-increment reading is made at a 
point farther to the left, on the chart, where the reciprocal curves 
are far ther apart, and where their inclination is greater, thereby 
enabling the reading to be made with much greater accuracy. 

The five "observations" given at the end of Appendix C, con
stitute rules which may be u seful in selecting .the proper reciprocal 
curves, for each particular case. Practical experience will, how
ever, be the best guide. 

Drifting Curves.-In the case of drifting curves, we have, as 
pointed ou t in equation ( T7 II) to consider only the effects of the 
train resistance, track curvature and grades. The resultant accel
eration coeffic ient at any speed is r eadily obtained from the chart 
of coefficients just as in the case of acceleration curves. When the 
train is drifting and the energy required for turning the motors 
comes from the kinetic en ergy sto red in the train, there is usually 
an increase in the train r esi stance due to the friction of the motor 
gea rs, et c., th ese motors being no lon ger elect rically driven. The 
kinetic energy of the rotating part s, tends, in some measure, to 
counterbalance, or to n eutrali ze, thi s increase. In case it is not 
fully neutralized, a new curve should be drawn, showing the accel
eration coefficient s correspondin g to drifting and braking curves. 
T he curve, Q, as already sta ted, r epresents such a curve on the 
chart of coefficients. The values of the acceleration coefficient, as 
given on thi s curve, are the ones which should be taken in deter
mining the resultant retardat ion graphically by means of this 
chart. The determination of the time increments is done in exactly 
the same manner as in the case of acceleration curves. Fig. 7 
shows a set of nin e drifting curves, including the drifting curve 
for a level and straight track, and four curves, each corresponding 
to up-grades and down-grades of, respectively, ½ per cent, I per 
cent, I½ per cent and 2 per cent. 

Braking Curves.-The co-ordinates of a braking curve should, 
in reality, be determined in substantial ly the same manner as the 
co-ordinates of acceleration and coa sting curves. In order to do 
thi s, it would be necessa ry to dra w on the chart of coefficients the 
curve of equivalent acceleration coefficients, corresponding to a 
given rate of braking. This curve would be almost, but not quite, 
a st raight line parallel with the axis o f x. The difficulty of thi s 
method is, that the form of brake lines varies so widely and at 
times quite erraticaly. In practice, the process of plotting the brak
ing curves is greatly simplified by making the assumption that the 
braking curve is a straight line. This is not exactly true, as already 
pointed out. In Fig. 3 the curve y A B c is a true braking curve 
r eproduced from an actual diagram obtain ed in the braking 
tests conducted by the New York Railroad Commission with 
various street-car brakes in New York City, in 1899. The dotted 
straight line, y a b c, is the line inclosing the same area as the 
brake curve, this fact being clearly shown by the two distance 
rnrves o e f g and o c' f' g' on the lower part of the diagram. 
The fir st of these curves correspond to the true brake curve, 
:.v a. b c, whi le the second corresponds to the equivalent brake 
curve, y a b c. It will be seen that while the area enclosed by 
the two curves is exactly the same (being a trifle under .02 mile), 
the time required to cover thi s di stance is greater in the case of the 
true brake curve than in the case of the modified one. In some 
cases, the time error resulting from the assumption of a constant 
rate of r etardation, would be g reater than in oth ers, and might 
be serious. In most cases, howeYer, it is n egligibl e. 

A closer approximation to the actual form of the brake curve 
can be made in the mann er indicated in the right-hand portion of 
Fig. 3, wh ere the tru e brake curve y A B C, and th e strai ght line 
:.v a b c, previously referred to, are both reproduced, together with 
the broken line, y -b-C. It will be seen that this broken line con
stitutes a much close r approximat ion to the actual brake curve 
than the straight lin e, :v a b c. The acceleration coefficient of the 
straight 1ine is found by calculation to be, approximately, 1.84. The 
broken line h as an acceleration coeffic ient of about 2.3 r in the upper 
oortion, and 1.2 in the lower portion. The two portions of the 
broken line, :y-b', and b'-C, correspond to equal " drops" or reduc
tion s of speed. It is seen that the acceleration coefficient, (which, 
in this case, might better be called retardation coefficient), is about 
25 per cent greater, for the upper portion (y b'), while the retarda
tion coeffici_ent of the lower portion, (b'-C) is nearly 40 per cent 
less. than the acceleration coeffici ent of the straight braking line, 
y-a-b-c. By sub-dividing the brake curve into three portions, the 
broken line, now consisting of three portions, would enable a still 
greater degree of approximation to the true curve to be obtained, as 
will be readily understood. Unfortunately, owing to the erratic 
variations in the form of the curve itself, it would be more difficult 
to assign proper values to the retardation coefficients of the different 
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portions in terms of the retardation coefficient of the straight brak
ing line, (y-a-b-c), corresponding to the same distance. For this 

-reason, the writer does not recommend sub-dividing the brake 
curve into more than two portions, and does not even recommend 
this except in cases where extreme accuracy is desired. 

The assumption that the braking curve is a straight line greatly 
simplifies the process of plotting. The determination of the speed 
and t ime values, by which the line of braking may be drawn, comes 
under three general cases constituting braking problems, which 
are treated and di scussed as such in Appendix D. 

It will be evident, of course, that the slope of the brake curve 
wi ll still vary, even though the rate of retardation, due to the fric
tion of the brake shoes, be assumed to be constant. This is ap
parent from equation (IX), in which it is seen that four factors 
(B, f, c, G,) enter into the equation for the retardation coefficient 
in braking. Owing, however, to the very fact that there is so much 
variation an d uncertainty in the form of the brake curve, it is 
usual to make the assumption that a brakin g force of 150 lbs. per 
ton covers all three of the factors, B, f and c for high speed ser
vice. Hence, the only other force usually considered is the force 
of gravity (G). This, as we have already seen in Section I, enabl es 
equation (IX) to be simplifi ed practically to th e form shown in 
equation (X). The reason why th e factor G is still retained and 
considered separately, is that the effect of g ravity may be consider
able on grades of relatively high percentage, and also that the 
effect would be opposite on up-grades and down grades, re
spectively. In the case of the factors f and c, on the o ther hand, 
th e effect is relatively small and always has the same sign. Th e 
force of gravity (G) being positive on down grades will have the 
effect of neutralizing a part of the braking force applied. Tlrns, on 
a down-grade of r per cent, which corresponds, as already seen, 
to a tractive effort of 20 lbs., and taking, according to the usual 
practice, as stated above, 

B - f - C = 150 

the net braking effort would be 
150 - 20 = 130 lbs. 

and the coefficient, which, in this case, might properly be called re
tardation coefficient, would be, according to equation (IV), 

= .01098 X 130 = r.43 
I n the case of an up-grade of r per cent, the retardation coefficient 
would be equivalent to 

= .orog8 (rso + 20) = r.87 
The value of k used in the equations given in Appendix D is under
stood to be, in every case, that which corresponds to the resultant 
or net reta rdation, and it is determined in the manner just 
indicated. 

It is seen that the foregoing method of plotting the braking 
curve still involves certain assumptions, which, in the present 
state of our knowledge, are unfortunately unavoidable. It is very 
much to be hoped that furth er experiments should be made for the 
purpose of determining the form of the true braking curve under 
various conditions of braking. It is also to be hoped that some 
convenient and practical means of analytical expression or of 
graphical representation of an average or typical braking curve 
may be ar rived at. It is only then that it will be possible to 
eliminate the assumptions which now have to be made, and to at
tain a higher degree of precision in the plotting of the braking 
ct:rve. 

D istance-Tim e Curve.-Attention was called in Appen dix A, in 
connection with equation (c), to the fact that the area of any por
tion of the speed-time curve compri sed between two given inter
vals of time corresponds and is equal to the di stance traversed by 
the moving body during that time. By takin g advantage of this 
fact it is possible to plot on the same diagr2m on which the speed
time curve itself is drawn, another curve, the distance-time curve. 
usually called th e "di stance" curve. Such distance curves are 
shown in Figs. I to 4, inclusive. The co -ordinates for this curve 
are obtained, in each case, by integrating, succe3sively , small strips 
of the area enclo sed by the speed-time curve. This integration is 
usually done in practice by means of a planimeter or other inte
grating instrument. If, for example, we fir st integrate the portion 
correspondin g to the first 20 seco nds, the result obtained by the 
integration may be made a measure of the di stance which the car 
will have traversed within the fir st 20 seconds. If, as pointed 
out in Appendix D, th e numerical "a rea" result of the integration 
is divided by 3600 (th e number of seconds in one hour) th e re
sulti ng figure will be the di stan ce expressed in miles. Integra ting, 
in like manner. the area compri se d between 20 and 30 seconds we 
obtain the di stance trayersed in the interval of time comp rised 
between the twenti eth and thirti eth second. By integrating suc
cessively all th e other portions of the speed-time curve between 
definite time limit s in the same manner, other corr esponding dis
tance values (s) will be obtained. The total distance traversed 
will evidently be equal to the aggregate sum of all the separate 

distance values thus obtained. This total di stance will be the 
highest point of the distance curve. 

The object of integrating the area enclosed by the speed-time 
,:urve in separate strips, or "by parts," is, of course, to obtain the 
co-ordinates for various intermediate points on the curve for the 
purpose of plotting the same. In plotting out the distance curve, 
the distance corresponding to the inferior time limit of integration 
(in equation [eJ, Appendix A) is equal to the so-ca lled "constant 
of integration." Thus, in Fig. 4, in plotting the distance curve, 
o-a-c-e, between the points a and c, the distance value (a) obtained, 
as indicated in equation (c), by the integrat:on of the acceleration 
curve from the beginning to the point b, would be equal to the 
_constant of integration, which, in the case shown, is 

a = one mil e, 
and this value would have to be added to the di sta nce value ob
tained by the integration of the portion of curve comprised be
tween the points b and d, in order to give the total ordinate value 
o r the actual location of the di stance curve corresponding to the 
point c-that is to say, the ordinate at the upper limit of integra
tion. This is evident, for, if the distance value obtained by inte
grating the area comprised between the points b and d, were to 
be plotted by measuring off from the axis of x, instead of from 
some point (a) hi gher up, it would th en serve to indicate only the 
increase of distance covered between the points b and d. The 
addition of a distance value (a) equal to the di stance already 
covered up to the point b, is necessary to brin g the corresponding 
portion of the distance curve comprised between the points b and d 
into its proper place (c). 

It is evident that the smaller the strips of area which are inte
grated at a time, and the more accurate th e m ethod of integrz..tion 
used, the more numerous will be the plotting points and the 
greater will be the accuracy with which th e distance curve can be 
plotted. In the diagrams Figs. I to 4, inclusive, the distance 
citrves are plotted so as to represent distanc es in miles, accordin g 
to a scale of miles which is shown at the right-hand end of the 
diagram in each case. The process of computing the total area 
enclosed by the speed-time curve in very small portions is some
what tedious. Th e work may be greatly simplified by the use of 
an instrument called th e integraph, which wa s once exhibited, in 
1888. before this Institute, by its learned inventor, the late Mr. 
B. Abdank-Abakanowicz. This instrument is an integratin g in
strument which, in addition to giving the numerical result of the 
integration, actually shows the steps of integration graphically, 
by drawing the so-called "integral" line. It is made in two sizes 
by Mr. G. Coradi, of Ziirich, Switzerland, the distinguished maker 
of integrating instruments known by his name. The instrument 
admit s of some range of adjustment, whereby the scale or ordi
nates may be varied. It is evident, however, that by means of pro
portional dividers, or by other well-known drafting-room 
m ethods, the scale or ordinates may be enlarged or reduced, so as 
to make it suitable for any sca le desired for plotting the curve. 
Th e writer hao made considerable use of the integraph during the 
last two years, and has found it exceedin gly useful and convenient, 
not only on account of it s precision but also as a time-saving 
device in work of thi s character. 

The di stance-curve is of great utility in the plottin g of the run 
curves, because it constitutes the most practical means of deter
mining the proper time points corresponding to a given distance. 
This is exemplified by means of the simple run-r.urve shown in 
Fig. 4. In plotting this run-curve it was desired to let the fir st 
or acce lerating portion (which, as previously sta ted, was taken 
from Fig. I), continue until a distance of exactly r mile had 
been covered. The dotted line b-a in Fig. I, which intersects the 
distance-curve at a point (a) equal to a distance of r mile on the 
ri ght-hand or " distance" scale, therefore represents the point at 
which • the acceleration portion te rminates. The drifting portion 
(B) of the curve in Fig. 4, was obtained by means of Fig. 2, be
ginning at a point (b) representing exactly the same speed as 
the point (b) in Fig. r. The line b-a in Fig. 2 intersects 
the distance cur\'e at the point a. It being des ired to let the drift
ing portion (R) of the run-curve also represent the same total 
di stance traversed, exactly r m ile, this curve was cut off in Fig. 
2 at th e point (d). so located that the la st ordinate would intersect 
the distance-curve, in Fig. 2, at a point (c) whose vertical distance 
(c, c') above th e starting point (a) was equal to r mile, when 
measured on the di stance scale. The portion of the distance
curve in Fig. 2, <'omprisecl between the points a and c, could . 
therefore. be reproduced in Fig. 4, starting from the point a. It 
is seen that the poin t c, in Fig. 4, corresponds to a distance of 
exactly 2 miles on the distance-scale. The distance curve con
stitutes a convenient means, and the most practical means, 
whereby the various kinds of curves may be cut off and con nected 
at the proner points in assembling them together to form the run
curves. This will be further e:xemplified hereinafter in discussing 
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th e plotting of a serYice run-curve. con st itutin g a prac tical illustra
tion of th e process of plottin g such cun- es. 

From the above it will be seen that th e speed-time cu n- e es tab
lishes a relation between the distan ce, speed, and the time, in any 
g iven case. H ence, if a ny two of these th ree qua nfities are g iven 
o r a ssumed the third can be dete r mined. In the majori ty of cases 
the di stance is known , at least approxi mately. T he quantiti es to 
be determined by means of speed-ti me curves are either th e sp eed 
to be obtained wh en th e time is ass um ed, or known , or else the 
tim e required for a g iv en se rnce when th e speed is known or 
assumed. 

----♦----
Brooklyn Tunnel Bids 

Bids for the construction and operation of the Brooklyn tunnel 
exten sion were opened l\fonday by the Rapid Transit Commis
sion. The Brooklyn Rapid T ran si t Company offered to build the 
tunn el fo r $7,000,000 and to provide a system of tran sfer s good 
over about 90 per cent o f the company' s lines in Brooklyn. The In
terborough Rapid Transi t Company, to which the interest s of the 
Belmont- l\IcDonald synd icate have been tran sferr ed, made an off er 
to con struct the subway for $2,000,000, an d to carry passengers 
between the Bronx and Brooklyn for a single fa re of 5 cents. T he 
company put in an a lternative bid of $3,000,000, with the condition 
that the company should haYe the privi lege of building a subway 
tmder Broadway between Un ion Square anc! Forty- Second Street. 

Each bid is exclusive of $1,000.000 wh ich the commi sison is wi ll 
ing to allow fo r terminals and for the purcha~e of r eal es tate. It 
was est imated that the co st of bui lding the Broadway exten sion 
would be at least $3,600.000. The effect, therefo re, of the alternati ve 
bid o f the Interborough company. should it be accepted , would be 
that deducting the cost of the Broadway ext en sion-an improve
ment that the Commiss ion has always had in contemplation- tlrn 
city would have to pay out only $500,000 for the Brooklyn tunnel. 

Mr. M cDonald , on behalf of the Interborough Company, ex
plained t hat that corporation wa s very an xious tu have the Brook
lyn tunn el a par t of the present subway system. I t was because of 
thi s fact that such a low bid wa s made, as it s acceptance would leave 
the city with sufficient fun ds to " proceed wi th the exten sion o f the 
Rapid Tran sit road from Broadway and F orty-Second Street to 
Union Square, thi s extension being absolutely indi spensable to the 
success ful operation of the road and t he serving of the most im
portan t shopping di strict in the city, with a view to giving a con
n ection with the proj ected P enmylvania terminal at Thirty-Third 
Street and Broadway to furn ish an equal fa cility to that now pro
vi ded at the Grand Central Station." 

If the alternative bid of $3,000,000 fo r the Brooklyn exten sion is 
accepted by the Commi ssion the Interborough Company will con
struct the exten sion from F orty- Second Street and Broadway to 
Union Square fo r th e nominal sum of $ roo,ooo, provided thi s piece 
of road is authori zed by the fir st of next July. 

Mr. M cDonald said that the cost of building the tunnel t o Brook
lyn would be a t least $ro,ooo,ooo, !m t that the company had made a 
low IJid because it wanted the tunn el. H e pointed out al so that 
hi s compa ny could afford t o bid less than the Brooklyn Rapid Tran 
sit Company, becau se it had all it s plant ready and on the spot to 
begin work. · 

J ohn L. \Veils, counsel to the Brooklyn Rapid Transit Company, 
laid before the commiss ion a long li st o f routes over which the 
tunnel pa ssengers woul d be tran ,-ported in Brooklyn for one 5-cen t 
far e. Mr. \ Veli s added. however , that people traveling south of 
Kings Highway on these lin es. for instance, to Coney I sland, would 
have to pay an additional 5-cent fa r e. 

A ugust Belmont, on behalf of the Interborough Company, said 
pa ssenger s would be conveyed fro m the Bron x to the Brooklyn 
termina l fo r on e 5-cen t far e. He sa id he had been assured that if 
hi s company got the contract h is companies would be allowed to 
operate through cars to J amaica over the lines o f the Long I sland 
Railroad for an additional 3-cent fa re. Mr. Belmont added h e had 
r eceived other assurances from a Brooklyn tro ll ey company which 
enabled him pra ctica lly to promi ~e that an agreement would be 
entered into with that company whereby pa ssengers would be con
veyed to Coney I sland and other outlying points on the system 
owned by the company he referred t ) fo r a 3-cent additional fa re. 

•• 
Strike at Albany Averted 

The Troy branch of th e labor organization whi ch control s the 
employees o f the United Traction Com pany, operati ng in the 
citi es of Troy, Albany, W atervli et, Rensselaer and Cohoes, 
threa ten ed to st rike recently unl ess the co mpa ny dismissed two 
fo rmer m embers of the union, who were charged with embezzling 
fu nds of the ord er to the amount of between $ roo and $200. Th e 

co mpany suggested that the matter be referred t o a board of arbi
tration. Bi shop Burke, of A lbany, was se lected by the company, 
and Michael l\1 uldoon, of Troy, by the employees. In accepting 
the responsibility B ish op Burke said: " It wi ll be my purpose to 
con sid er full y th e point s and differences and to decide fa irly. The 
company and the men both have rights, and I believe that much 
more can be accomplished through arbitra tion than by striking. I 
shall a lso consider the public." 

'vVh en th e questi on was submitted to th e Board of A rbitrators 
they had littl e difficulty in reaching a decision. They reported to 
the company that the two men, \'1illi am F. McGuire and Michael 
Pickett, whose di scharge from the service of the traction company 
was demanded by th e union, sh ould be dismissed, th e t estimony 
taken sh owi ng th at the company would be within its rights in 
letting them go. The company immediately di scharged th e m en, 
and all danger of a strike wa s averted. 

----♦----

Cleveland's Three-Cent Council Enjoined 

The last two weeks ha,·e been a most exciting period in the hi s
tory of Mayor Tom L. J ohn son's ca mpaign fo r 3-cent fare railroads 
in Cleveland. · On Monday, July q, the Council passed 
eleven ordinance s establi shing as many routes fo r 3-cent fare 
lines, and ca lling for bid s fo r them. The routes included the 
fo rmer Hodgen lines, which have been shown by a map in the 
STREET R AILWAY J ouRNAL, with the addition o f franchi ses for a 
road through the flat s to connect with the proposed new line to 
Akron, and for crosstown lines on Doan Street and Madison 
A venu e. Dur ing t he week the public, and probably the Mayor as 
well, were trea ted to a surprise in the announcement tha t a com
pany headed by Harri son B. McGraw, a prominent attorn ey, would 
enter the fi eld with bids for the franchi ses over the proposed 
routes. Mr. l\lcG raw is a partner of H. Clark Ford, president of 
the Eastern Ohio T raction Company, and has acted as attorney in 
many of the Everett-Moore tran saction s. Thi s was taken to ind i
cate that Mr. EYerett would again enter the local CJeyeJand fi eld , 
and on a 3-cent fa re ba sis. T hus far matter s looked promising 
fo r Mayor J ohn son and his pet project. 

But on Saturday afternoon the Mayor 's hopes were shattered 
when Atto rney-General Sheets started quo-warranto proceedings 
in the Circuit Court to oust the Cleveland City Council 
and demanded that the members show by what right they hold 
office. Judge Caldwell. of the Circuit Court , granted on order re
st rain ing the Council from granting further franchi ses or special 
privileges of any kind until the ca se is hea rd and decided. The 
suit is the result of the r ecent deci sion of the Supreme Court of 
Ohio in declaring the Cleveland city government uncon stitutional. 
T here is littl e possibility that the cas e will ever come to trial, since 
in October the State Legislature wi ll conven e to decide on a new 
code for Ohio ci ties, and in that event even a favorable decision for 
the City Council would count for naught. The suit was s tarted by 
Judge \ V. W. Boynton, who is a property owner on one of the 
streets over which it wa s proposed to build a 3-cent fare lin e. He , 
denies that he is acting fo r any one but himself and neighboring 
property owners. The injunction not only restrain s the City 
Coun cil from taking furth er act ion in 3-cent fare matter s, but pre
vents possibility o f extension s of franchises for the existing com
panie s, hen ce it seems improba bl e that the la tt er are in any way 
conn ected with th e suit. Members of the Council have taken steps 
to indu ce GO\·ernor Nash to ca ll an immediate special sess ion of the 
Legislature to r elieve the city of it s embarrassing position and to 
preserve it s credit, which is now endangered. 

In the meantime J ohn B. Hoefgen's ca r loa d of r a il s, sca ttered 011 
Rhodes Avenue, will continue to gither rust, since it begins to look 
a~ if it would be many a day before a 3-cent fare car ran over 
then 1. 

----♦---Picturesque Park for Roanoke 

T he R oanoke Railway & E lectric Company, of R oa noke, Va., 
has just purchased a tract of about forty acres of mountain land, 
lyin g 3 miles south of the city and extending about three-quarters 
o f a mile up the ravine between th e mountain s south of the city. 
T he northern end of thi s tract is n ear one of the principal lines 
operated by the compa ny, and it is understood to be its intention 
to use the property for park purposes. The natural advantages are 
such that it is not unrea sonable to suppose that it will prove to be 
one of the most picturesque spots in Virginia. It is reported that 
the railway company will at once put a large force of men to work 
on the property under the direction of an experienc_ed landscape 
architect, and that it is the intention to erect a large casino, 
dancing pavilion and other attractions, and also build a lake at the 
lower end of the tract. 
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Topics of the Week 

Mayor Low a nnounced la st week that, after a co nfe rence with 
Mess r s. Lin<lcnthal and Parsons, in whi ch a ll the plans for the 
relief of the Broo klyn B ridge traffic ha <l been con sid ered, it had 
been decid ed t o conn ec t th e two brid ges as pro po sed by Mr. 
Parso ns. M r. Lind enthal will prepare plans for the bridge, and 
1\1 r. P arson s will pro duce a scheme fo r th e subway part. T he 
Mayor hopes to ha ve th ese pl ans submi tted by September I. M r. 
L indenthal, howeve r, has not g iyen up h is plan of install in g a 
mo vin g sidewalk , and he docs not consider th e present decision 
as a rej ecti o n of hi s pro posal. 

The June r epo rt of o ne of th e suburban co mpanies o per atin g in 
the 'vV est sh o ws th e effect o f th e cool weath er o f th at mo nth o n t he 
earnin gs o f th e ele ctr ic ra il ways that a re heavy car ri ers durin g 
th e summer m onth s. Uy actual count th ere were twenty-eigh t 
rainy days fo r the m onth. T he g ross r ece ipts o f the co mpany 
incr ease d o nly $500 o ver the same mo nth in 1901, wh ile the in 
crease fo r t he la tter month o\' er Jun e, 1900, was almost $ 14,000. 

T he net ea rnin g s o f th is co mpany, instead of showin g a hea lthy 
increase, a s has bee n noted since the road was fir st place d in 
operation, ac tually show that there wa s a dec rease o f $47 1 fo r 1902 

a" compa red with 190 1. 

A tim ely note of warnin g t o steam ra ilway co mpanies, who 
make a po int of hamperin g troll ey co m pani es, has bee n sounded 
by Judge Mand, at M orri stown , Pa. In the course of a dec ision 
upon on e o f these con trov er sies th e court said: "Techni ca l ob
jections aga in st troll ey co mpani es on ly t end t o establish th em in 
popul ar fav o r. I think ra il roa d companies oug ht to let well 
enoug h alo ne. If th ey do not , I th ink the time will soon com e 
when the p eopl e will t ire o f thi s sen seless liti gatio n and ri se up 
and elec t a L egislature that will grant gr eate r fran chises and g ive 
mor e power to the t ro ll ey corpor at ion s. " T h is is a sensible and 
con ser va ti ve stat ement, and is deser vi ng o f very ca r eful con
sideration by public offici a ls as well as steam r a il road manager s. 

In Iowa, wher e co nsiderable co nstru cti on work is be in g do ne 
and wh ere many extensive int erurban lines ar e projec ted, th e 
o fficial s of th e va ri ous interurban ra il ways of the S tat e, bo th 
tho se which ar e parti a ll y co mpl et ed and th ose whi ch have not as 
yet actually co mm enced th e work of co nst ru cti o n , have agreed 
upo n the fa re to be charged for the tran sportati on of passe ngers. 
This rate a s agr ee d upon will be r ½ cent s per mile, or just one
half the ra t e charged by st eam r a ilways. Freight rates have not 
yet been a rranged, and it may be th at no action will be taken 
on th ese ra t es fo r som e time. The ag reem ent as to passe nge r 
ra tes does not bar the several companies from making specia l 
ra tes fo r excursions. 

Judg ing fro m th e da ily newspaper accoun t s of street rai lway 
events the "dog days" a r e h av ing the customary effec t upon copy 
makers. L ast week a "Chicago invention" delig ht ed the hea rt of 
every imaginative jo urnali st of th e yell ow o rder. I t pro ved to be 
an oft-expl o ited and exploded th eory o f street railway p ro pulsio n , 
in which it was p ropo se d t o empl oy " small elect ro-mag nets" im
bedded bet ween the t racks, whi ch would w ork auto matica lly , so 
that th e ca r would be attract ed t o magnets ahead, cutti ng o ut those 
which it passed over. A simple ca lculation as to th e power re
quired to "attract " a stree t ca r ca rrying a n o rdinary motor equip
ment , and th e size and ch arac ter of th e " small elec t ro-ma g n ets" 
proposed fo r thi s purpose , mi ght ja r th e ave rage rea der , but 
it could not hope to make an impression upon the yellow j ournalist. 

T h e popularity of tro ll ey rides as a m eans oi rec reation , espe
cia lly when the lin es exten u into the suburban di stri cts o r con
nect n earby town s, ha s a ttrac ted several enterpri sin g autho rs and 
publi sh ers t o present h and-books ex plain ing th e co nnec tion s be
tw ... en cities and villages in certain localities, wh ere the n etwork 
of t ro lleys can be utilized fo r pl easure riding. So me o f these 
guides a r e very int er esting and instru cti ve, and the demand fo r 
them demo nstrates that when they a rc accurate in th eir in fo rma
tion and re liable in their desc riptio ns of the po ints o f interes t 
a long the line, their product ion can be made p rofi t;ible. T hey 
can also be made very serviceable fo r th e rai lway co mpanies, and 
pro g r essive manage r s, by enco ura g in g t he di stributi on o f thi s 
class o f lite rature, will at trac t many sigh tsee rs to t heir lines. T his 
has been sho wn to be the case particularly in New E ng land, in 
the vicinity of New Y o rk and among the coast r eso rt s. 

The fra nchi se t ax litigatio n has ad va nced another step toward 
fina l settlement. A t A lbany last week Supreme Court J u,, tice D. 
Cady H err ick confirm ed pro fo rm a the repo r t of Referee Ro bert 
Earl. In or der t o brin g in a ll quest ions raised by the corpora
tio ns so tha t they can be passed upon by the higher courts un 
appea l, J ustice H err ick ann oun ce d that he wo ul d decline to find 
favo rably on all ques t io ns ra ised by th e corporations upo11 which 
R efe ree Earl had declin ed so to find. Will iam H . P age, rep r esen t
in g th e l\ Iet ro polita n Street R ailroad Co m pany, was the spoke s
man fo r the co rpor ati ons at th e hea rin g, and At torney Genera l 
J o hn C. D avies and D eputy A tto rn ey Ge neral Henry C. Coman 
appea red fo r the S tate. F o rm er U ni ted States Senator David I3. 
H ill and Charles F . Brow n appeared as special counsel for the 
J\le t ro polita n S t reet R ail way, and Charles A. Collin fo r the Brook
lyn R apid Tran sit Co mpany. A n appeal from Ju stice H errick's 
decis ion, affi rmin g tha t of R efe ree Earl, wi ll he heard at the 
Septemb er t er m of th e A ppel late Divi sion. T he Appellate Divi
sion is expec ted to rend er a dec ision su that the case can be 
a rg ued in the Cour t of _A ppeals in November, a nd fi nal decisio n 
is lc,oke cl fo r in D ecember. 

Th e legal departm ent of th e Met ro politan Street Rail way Com
pany and th e co rpor atio n coun sel of New York do not agree upon 
th e qu esti o n of the r ight of the ci ty to tear up tracks in streets for 
which the co mpany holds fra nchi ses. Some time ago t he cor
porat ion coun sel ad vised Borough P residrnt Cantor that h e had 
authority t o r emove " unu sed tracks," and added th e fo ll owin g 
expl anatio n of hi s v iews on what consti tu ted an abandoned ro ute: 
''Ther e is a popula r impress io n that th e runnin g of one car o r 
tra in a day is an exercise of a franch ise tec hn ica ll y necessary to 
a nd suffic ient fo r it s prese rva tio n. I ca n fi nd no auth ori ty for such 
doct rin e and I do n ot be li eve it is sound. The fra nchi se co nfe r s 
a r igh t to operate a road fo r th e co nvenience of the publ ic, and a 
st reet ra il road , I believe, necessarily im plies frequ ent running o f 
ca r s a t all tim es of th e day. T h e runnin g of a single ca r is, how
eve r , so me evidence of an int ention not t o aband o n the r ou te , and 
when such in tent ion is a materi al circumstance it is possible that 
th e co urt mi ght regard it as suffi cient to save th e righ ts of the 
co mpany ." T her eupon l\I r. Ca nt o r announced h is in tentio n of 
tea rin g up the t racks wh en the company refused to r emove th em . 
I t was contended o n th e part of th e co mpany that the franchi se 
had been obtain ed fro m the State, and th at the borou gh pr esident 
had n o authority in the premi ses. In order to protect its interest s 
the co m pa ny secured an injunction r est raini ng th e city fro m re
movin g the tracks. 

Pennsylvania Railroad Tunnel Contract Rejected 

T he r a ilroad co m mitt ee of the N ew Y o rk Boa rd of A lderm en 
report ed adverse ly upon the co ntract for th e P enn sylvan ia Rai l
ro ad tunn el, which h ad been approved by the R apid T ransit Com 
mi ssioner s, and thi s actio n was sustained by th e Boa rd , m uch to 
t he surpri se of all wh o h ad bee n inter ested in securin g th e pas
sage of t he measu re. The reaso ns g i,·en by the co mmittee fo r it s 
adver se r epo rt upon the proposed co n tract we r e that " it does not 
provide fo r pipe galleri es in th e t unn el fo r the use of t he city; no 
ti111e lim it is fi xed o n th e co nst ructi on , and th er e is n o p rovis ion 
fo r t he empl oyment o f un io n labor at th e p reva iling rate of 
wages. " 

D uring the debate upon the m easu r e Borough Pres ident Cant o r 
add ed to the li st of obj ect ion s "that the co mpensat io n is in ade
quat e; that t he fra nch ise is exclu sive an d perpetual, a nd tha t 
po wer of control is with the se lf-perpetuati ng R apid T r an sit Co m
mi ss ion , th e o nly un democratic body in th e Sta te." 

The fi nal vo te by which th e con t rac t was rejec ted showed th at 
many members wh o had been coun t ed upo n as fri ends of th e 
m easure were recor ded aga inst it. The action of the ald erm en 
k ills th e contrac t made between the P enn sylvania Rail roa d Co m
pany and the Rap id T ransit Co mmi ss io n. T h e spec ia l act passed 
by the L egisla ture las t spr in g which was designed to em power 
t he Commiss io n· t o grant a perpetu al franch ise to the Pen nsyl
va nia co mpany provided that th e aldermen should have the ri g h t 
to approve or rejec t the co ntract, but th at they sh o uld not have th e 
r igh t to m od ify it in any way. T he decision of th e alde r men is 
fin al, and th e o nly t hin g left for the P ennsylvan ia compa ny now is 
to r en ew its appl ica tion if it sti ll des ires to go ahea d with its 
p roj ect o n terms likely to be accepted by this Board of A lcle1 m en, 
and it wi ll be necessa ry fo r an en tirely n ew co n t ract to be dra wn. 
Ivf r. Boardman, represent ing th e P enn sylvania com pany, is r e
por ted to have sa id when opposit ion developed, that even if th e 
contract were defea ted t he co mpany would make another a pplica
ti on and wo uld ult imately succeed in getting the fra nchi se. T he 
P ennsylva nia com pany has a lr eady begun work on the J er sey 
side of th e tunnel. 
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N ew York Transportation N eeds 

The second of Mayor Low's weekly talks upon municipal 
matters was devot ed largely to considerati on of the subj ect of 
interborough communication, alth ough the official title of the 
bulletin was "Our Insufficient Working Capital." The Mayor 
pointed out that the city was suffering because of present con
ditions and that its prop er development was being seriously re
tarded. 

"From the m om ent of the creation of Greater New York, the 
ci ty has been confronted with the problem of interborough com
munication. This is as it should be, for consolidation, among 
other things, was intended to bring about just that. The extent 
t o which this subject has momentari ly involved the city in ex
penditure is shown by the estimated cost of the works now in 
course of construction: 
r-Rapid transit subway ............................. $36,500,000 
2-Williamsburg Bridge............................. 20,000,000 
3-Manhattan Bridge. ............................... 16,000,000 
4-Blackwell's Island Bridge ........................ 12,500,000 

Total . .......................................... $85,000,000 
"For th e single purpose of developing interborough communi

cati on the city is already committed to an increase of its debt, 
within the next few years, in the sum of, say, $32,000,000; and it 
is confronted wi th a very large additional expenditure for the 
same purpose in the n ear future, say, perhaps, $55,000,000 more. 
I say this because a suitabl e connection of the East River bridges, 
the East Side tunnel, and a second tunnel to Brooklyn in a cer
tain sen se are already pressing." 

The Mayor advocates a liberal policy, and points out that the 
introduction of a municipal system of interborough communica
tion may be fai rly likened to the introduction of a municipal 
system of water supply. The r.ost of the initial plant only comes 
once. 

•• 
Union Freight Station for Electric Lines at Cleveland 

It seems probable that immediate st eps will be taken by the 
Cleveland interurban and city companies to erect a temporary union 
freight station at which several in terurban roads may unload goods 
without delaying city traffic. A year ago the city and interurban 
companies formed a freight station company. A lot having a front 
age of 132 ft . on Bolivar Street and running through to Eagle 
Street, a di stance of 396 ft. , was purchased and leveled off, and 
turnouts were laid from the tracks on Erie Street. Then came the 
Everett-Moore embarassmcnt affect ing three o f the interurban 
roads and the largest city company. Since then the matter has 
Leen held in abeyance, and in the meantime the freight business 
of the roads has increased to such an extent that absolutely no 
more business can be handled with the present facilities. Recently 
several conferences were held, and the city compauies submitted a 
proposition offer ing to erect the stat ion and charge the inter
urbans for its use. It has practically been settled that one-half 
of the station shall be built at once. This plan is favo red, because 
it will not require the expenditure o f a large sum at the outset, 
and it wi ll be easy to double the capacity o f the st ation at short 
notice. The turnouts are already in and three t r acks with a com
plete system of crossovers are to be laid at once. Extending the 
fu ll length of the property will be a wide platform, giving access 
to cars standing on the tracks nearest the station. The system oi 
crossovers will make it po ssible for any of the cars to be placed 
in any position on the tracks. At the platform there will be room 
fo r eight or ten cars to unload or load at once. Back of the platform 
there will be a station building, but plans for thi s have not been 
prepared. At the other side of the station building there will be 
space for a wide road for teams. When the business demands it, a 
duplicate station and platform can be erected on the other side of 
the tracks and other tracks may be added if necessary . 

•• 
A Handsome Time T able 

T he Milford, Holliston & Framingham Street Railway Com
pany, of M ilford, Mass., has issued for the convenience of its 
patrons one of the neatest time-tables of the year. Superintendent 
M. E. Nash has arranged a very complete train schedule, which 
is printed in clear type, of the style used in steam railroad practice, 
and has adopted the use of light-faced type for morning and 
heavy-faced type for afternoon and evening hours. The book con
tains a very complete map of the system and its connectio ns, as 
well as a large number of views along the road and in Lake 
Nipmuc Park, which is operated by the company, and is one of 
the most attractive trolley resorts in Massachusetts. No expense 
has been spared by the treasurer and general manager, E . W . 
Goss, in building the road, beautifying the park or supplying the 
rolling stock, and the se rvice required, a s indicated by the time-

table, shows that his effort s have been appreciated by the residents 
of the t erritory traversed by his lines. The pamphlet gives all 
connecting lines, rates of fares, names of hotels and boarding
houses in the t owns through which the road passes, et c., and a 
most interes ting description of the country. 

•• 
Boston Elevatc:d to Increase Stock 

A special meeting of the Boston Elevated Railway Company has 
been called for July 25, to authorize an increase in the capital 
stock of the company from $10,000,000 to $15,000,000. The pro
ceeds of the new st ock are to be applied to defraying the cost o f 
the construction and equipment of the road and expenses inci
dental thereto, an d to pay the indebtedness so contracted. It is 
said that the cost of erecti ng the el evated structure, both road 
and terminals, has far exceeded the estimates uf th e engineers, 
and the cost of the rolling stock is also said to have exceeded the 
original estimates. The Railroad Commissioners will hear the 
appl ication of the company for permission to increase its capital 
stock on July 28. 

•• 
An Efficient Car Circuit-Breaker 

The novelty of using circuit-breakers on electric cars in place 
of overhead switches, has entirely worn off, and a number of roads 
hav e adopted this system of protecting their rolling stock equip
ments. A s street rai lway problems have increased in importance, 
the managers have appreciated the necessity of keeping their cars 
in continual operation, and the u se of circuit-breakers has been 
claimed by many to largely prevent the blocking of the line. T he 
automatic and in stantaneous act ion of the brake, and the ease 
with which it can be r eset after it has been thrown out, in addition 
to the fact that it can also be used as a hood switch, has placed it 
i11 a po sition where it s merits a re now thoroughly appreciated. The 
Cutter Company, of Philadelphia, realizing the importance of 
keeping this branch of it s busin ess up to the standard which it 
has produced in developing it s other lines of well-known I. T. E. 
ci rcuit-breakers, have perfected the form shown in the accompany
ing eng ravings. This circuit-breaker has laminated copper contacts 
and a magnetic blow-out . T he fir st break is at the copper con
tact s, and the final arc is made on carbon blocks. It is upon thi s 
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arc that the magnetic blow-out is effective, and the breaker 
thereby combines the best features of both a carbon break and a 
magnetic blow-out. This car circuit-breaker is made ±or all ca
pacit ies up t<'l 450 amps. for ordinary service, and a special line of 
larger sizes has .been designed for use on heavy interurban cars. 

The illustration s show the in strument, both as it appears in 
service, and with the box cover removed showing the working 
parts. The device is as small as is consistent with efficient opera
tion, the dimension s being but 12 ins. long, 8¾ ins. wide, and 5 
ins. deep. It may be conveniently placed, therefore, in the hood 
of the car directly over the head of the motorman, where it can be 
thrown as readily as an overhead switch, and in case of a blow-out 
can be replaced in a moment. 
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Richmond Trolley Strike Settled 

T he st rik e of the employees of the Vi rg in ia P assenge r & P ower 
Co 111pany, of Richmond, Va., has been settled by a rb it ra tion. T he 
entire sy~t em is in operation and n o man has lost h is place. T he 
arbitrators-t wo m en selected by the men a nd two by t he com 
pany- met July 18, and in a sho rt session r eached a compromise 
without callin g in the fifth man provided fo r in the ag reem ent. 
The men ciemandecl a nine-hour day and 20 cents an hour. Th ey 
secur ed the nine-h our day an d 18½ cent s for mo to rmen and 17½ 
cents for conductors on m ain lines and on branch lines 16½ cent s 
fo r m oto rmen and 15½ cents fo r conductors. 

••• 
Levis County Railway Company 

P t ogress on th e new elec t ric railway in L evis, St. Joseph, Bien
ville and S t. R omuald, the towns across th e St. Lawrence Riv er 
from Quebec, go es stea dily fo rward. T h e mortgage, or deed of 
trust, to the N ew York Security & T rust Company, was recently 
reco rded at the Levi s R eg ist ry office. 

The car house of th e company is situat ed on F rase r Stree t , and 
is in full view fro m the t errace in Q uebec. It is a very pretty and 
substantia l st ructure, with brick walls and wooden roof. The two 
p ointed towers on the fro n t face the ri ver and ar e each to be sur
mounted by a fl agstaff. T his building at p rese nt is receivmg i b 
roof. 

The brick sub-station building was completed several weeks 
ago, and on July 17 the machin ery fo undat ions a nd the cement 
fl oor were fini shed. The switchboard has been sh ipped by the 
Bullock Electric Manufac turing Company, of Cincinn ati, Ohio, 
and is ex p ect ed July 25. The motor g enerato rs fo llow in two 
weeks. P ower a t 10,000 volts has been contract ed fo r with the 
Canadian Electri c Light Company. T here is a mile and a half of 
street trenched, and with the ti es laid stands ready to r eceive the 
steel rails, which will be shipped fro m Sault Ste M ari e on July 24. 
The ties are distribut ed along the greater part of the streets. 
There are 5 miles o f poles erected. A ll the overhead materi al 
arriv ed in town la st week and will be put in place as soon as the 
rails are laid. The private telephon e syst em is completed and in 
operation. 

The cars and equipm ent will be r eady about th e time the r est of 
the construction is fini sh ed, which wi ll be a bout the end of 
August . A 350-ft. trestl e is being built at on e part o f the line, 
and the pi ers fo r the r eception of a 65-ft. steel bridge acro ss a 
river will be r eady A ug. I. 

The electric elevator up th e side of the cliff, opposite the Int er
colonial Railway sta tion, is in th e hands of the Fensom E levator 
Works, of T oronto. T h e face of the cliff, where it is to be located , 
has been grubbed and cl eared fo r the r ec eption o f t he steel work , 
due to arrive A ug. I. 

A ltogether, the outlook is m ost promising that the L evis 
County R ailway will be running befor e fal l. 

••• 
New Publications 

The Municipal i ear Book , 1902. ·with Summaries and E ditorial 
Di scussi on by M. N. Bak er, Ph. B. , C. E. 310 pages. P rice 
$3.00. Publi sh ed oy the E ng ineering N ews P ubli shing Com
pany, New York, 1902. 
This wo rk includes a directory of mun icipal o ffi cials and fr an 

chise compani es engaged in conducting public se rvice works in 
each of the 1524 largest citi es of the country. Thi s list includes all 
of the incorporated communities of 3000 inhabitants, and a com
plete exhibit o f the rela ti ve ex t ent o f municipal and pri'vate own
ership. The info rmation is classifi ed fir st aiphab etically by Statts 
and aft erwards in compact tabular fo rm with the cities, arranged 
in order o f population, Grea ter New York leading wi th 3,437,202, 
Rice Lake, Wis., closing the li st with 3002 inhabitants. The work 
ought to be o f special inte rest t o eng ineer s and city offi cials who 
are en gaged in making comparati ve stati sca l studies in this line, 
and for a ll who are interest ed in any way in m unicipal service. 
The data contained in the book was furni sh ed by city o ffi cials of 
the places m entioned , and the publi shers mention the fac t that all 
but five or six o f the 1524 citi es and t own s included furnished 
formal r eports. When the materi al had been compi led copies of 
the matter were sent to the officials of the cities interested, fo r 
final correction, so that the work can be accept ed as not only 
authentic but in a measure official. 

Street Railway Patents 

[Thi s department is conducted by W. A. Rosenbaum, patent 
atto rney, R oo m No. 1203-7 Nassau-Beekman Building, New 
York. ] 

UNITE D STATES PATENTS ISSUED JULY 15, rno2 

704,506. Car Brake; F. 0. Brown and E.T. Moore, Dallas, Tex. 
A pp. filed O ct. 4, r90T. A n obj ect corning in contact with the 
iower fron t edge of the fe nder presses it downward and operates 
the fron t and rear brake rods po sitively, to fo rce a shoe down on 
the ra il and under t he wh eel. 

704,749. Trolley P ole Attachment ; C. P. Lapham, Houghton 
N. Y. A pp. filed F eb. 7, 1902. The wheel is mounted in two 
ho rizontally arran ged se mi-di sks, which permit it to swing 
lat erally to a limited ex tent. 

PATENT NO. 704, 749 

704,776. Car F ender; E. A . B ooser , A ltoona, P a. A pp. fil ed 
F eb. IO, 1902. Thi s fender is constructed to be eas ily fo lded 
against the dash of the ca r, and when folded per mits the bumpers 
to proj ect throu gh it. 

704,797. R ailway H eater Sys tem ; S. H . Harring ton , New York, 
N. Y . App. fi led Jan. 3, 1901. A switch cont ro llin g the h eat er 
circuit is operated automatically by the brake staff , so that wh en 
the brake is appli ed the heate r circuit will be closed a nd at all 
other times open. 

704,784. Track Sanding Apparatu s; J . J . D olan , J r., B altimore, 
M el. A pp. fil ed A pril 26, 1902. The encl of th e air pipe, whi ch 
proj ects into the sand boxe, is covered by a sh ield, which prevents 
the sand fro m running out when the pipe is rem oved for any pu r
po se. 

704,803. E lec tri c Controller; A . E. Hobrebe, P hiladelphia, Pa. 
A pp. fil ed D ec. 12, 1901. The co nt ro ll er cylinder is moun ted 
upon the h in ged door o f the casing so that it m ay be swun g into 
view when des ired. ___ ___., ........ __ _ 

PERSONAL MENTION 

MR. H . C. L A NG has re signed hi s positi on of secretary of the 
Spring fi eld & Xen ia Traction Company, of Spring fi eld, Ohio, and 
lVIr. Will Chri sty has been elected to fill the vacancy. Mr. Lang con
tinues as secretary of th e Southern O hio Traction Company and 
the ·west ern O hio Railway. 

MR. J. R. CURTISS has been appointed superinte ndent of 
constru cti on on the extension of th e Canton-Akron Railway, of 
Canton, O hio, from N avarre to N ew P hiladelphia. Mr. Curtiss 
was fo rm erly at t h e h ead of the Curti ss Constru ction Company, of 
Cleveland, and has been identified wi th th e building of a number 
o f O hio roads. 

MR. F. F . B O DLER, master m echanic at th e repair shops of 
the N orth J ersey Street Railway Company, has r es ign ed to 
accept a similar position with the U nited Rai lways of San F ran
cisco. H e will be succeeded by Mr. J .M. Young, who was m aster 
mechanic at the W est H oboken shops of the Je rsey City, Hoboken 
& Paterson S t ree t Railway Co mpany. l\fr. Bodler has been con
nected with th e New J er sey syst em s fo r a number of years, having 
been assistant master m echanic of the No rth J er sey and master 
m echanic of th e J ersey Ci ty, H oboken & Paterson Companies 
before bein g made master m echanic of the former. H e jo ins in 
San Francisco Mr. G. F. Chapman, who recently resigned his 
position of general superintendent of the North J er sey to becom e 
general manager of t he Western system. 
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LEGAL DEPARTMENT 

CONDU CTED BY WILBUR LARREMORE OF THE NEW YO R K BAR 

Ambulances and Fire Engines 

I n Smith vs. A mer ican Society fo r the P revention o f C:uelty 
to An imals ( , Mi sc ., 158), it was held that an ambulance 1s cn 
ti tl.ed to th e r ight o f way in a street , and it is the duty_ of owner s 
o r dri\' er s o f other \' ehi cles, upon see ing it approac)1111 g on the 
tracks o f a rai lway, to dev iate fro m th eir course suffic iently to en
able it to t urn ou t o f the trac k to aYoid coll ision with an approa~h
ing car on the sam e track. The fo llowi n~ language from the opm -
ion by Judge Bi schoff is wor thy of quotation: , 

The a m bulan ce was en t itl ed to th e right of way. L aws 1S7!l, Chap. l Su ; 
3 R. S . ( Hank s Bros. , 7th ed.), 20SG. H ence it was incu m bent upon th ose 111 

charge oi p la intiff' s wagon , upon seein g the ambulance approach 111 g 111 an 
opposite di r ect ion , to deviate fr om th ei r course suffici ently t o_ enabl e_ the am 
bulance t o t urn out o f the downtown track to avoid it s colh swn with a car 
approach in g toward it o n the same track. In stead o f so d~111g t ho se_ 11~ 

cha rge o f p lai nti ff' s wagon persisted in their course, thu s leav m g t he d n vci 
of th e ambulance 11 0 m ean s of escape but to turn t o the right or east erly s ide 
of th e roadway, w h ich h e attempted t o do when th e colli sio n occurred, as 

a lready ~tat ed . 
Th e inference, t h er efor e, is irre sistible either th at , see in g t h e _ambulan ce, t h e 

per son s in charge o f plai nti ff's wagon disregarded it an d its nght of way, o r 
th at th ey failed to u se the ord in ary precaution o f p er son s dnv m g alo n g the 
pu Llic h ighways o r city s treet s, t o be o n th e a lert for vehicles ap_proachm g 
in an opposite d irectio n , an d so failed to see the ambula n ce. I n e ither case ,· 
th er efore the colli sion was th e fault of those t o wh o m plain t iff h ad in t rus t cd 
h is wago~ for th e time being, an d n ot of the driver of th e ambulan ce. " 

I n New York a right o f way to ambulances is express ly granted 
by the statute above cited ( c. 186, laws 1879) , whi ch act a lso_ pro 
vi des that the r ight o f way so con fe r red sha ll not a ff ec t the ex1s t111 ~ 
ri ght o f w ay of the U nited States mai l or of the ~fficers, men all([ 
fire appara tu s of any m un ici pal fir e depa r tmen t, or m surance pat ro l. 
In other States, spec ia l privi leges in favo r of ambulances and fir e 
eng in es exist at common law. ( See T homas on N e~ligence, pp. 
r 172, r 180 ; E ll io tt 's Road s and S treets, Second E d1 t1011; Secti ~n 
839, Note .) I t wa s held by the S upr eme Co urt of Ka nsas u1 
Ci ty o f Kan sa s vs. M cDon ald (45 L. R . A ., 429) that a _city 
ordin ance m aking it a misdemeanor fo r any 1wr son 111ten t1011 -
a lly to ri de o r dri ve any hor se, mule. or oth er beast fa ster than an 
or dina ry t raveling ga it in any of the str eet s of the city, is :11~reason 
a ble as applied to officer s of the fir e depar tm en t when dn v111 g to a 
fi re, and fo r that reason will not be enforced. 

T he ru le is th at an or din a ry vehicle has equal ri ghts wi th a 
hor ~e ca r or electri c car in the streets of a ci ty. Thi s rul e is sub
j ec t to such modifi cation s a s the ri g id roadbed of the st reet ra il 
way company r end er s in ev itable. "A str eet rai lway company has 
a paramount , bu t not exclu si\'e righ t to the u se of t hat por tion of 
the street occupi ed by it s tracks. A per son law full y dr ivin g on the 
t racks may not r eckless ly o r negligen t ly obstruct the pa ssage of 
ca r s, but he is not absolutely boun d to keep off o r ge t off the sam e." 
( Thoma s on Negli gence, p. 1143.) Of course a car can not leave the 
t rack even to make way for ambul ances or fir e eng in es, but by 
stopping when ca l led upon to do so, o r in any o ther fea sible man
ner accord ing to ci rcum st ances, it is under th e sa me duty as an 
ordin a ry veh icle to fac ili tat e their passage . 

A case r ecent ly dec ided by the Supreme Court of A labama ill us
tr ates the libera l a ttit ude of the cou r ts toward the ri ght s o f fir e 
wagon s, and o f per son s conn ected with th em. ( Birmingham Ry. 
& E lectric Co. vs. Baker, 31 S o. R.. 618. ) It was held tha t where 
the con curring negli gence of the drive r of a ho~e ca r t and employees 
in cha rge of a st reet ca r r esult s in a colli sion , the n egligence of th e 
dri ye r cannot be imputed to a fir eman ri d ing on the ca rt , bu t ha v
ing nothin g to do with the dri vin g, who is in jured in the colli sion , 
an d it wi ll not preclude him from recovering from th e street car 
company. 

It appear ed tha t a hose ca r t, going about as fas t as the hor ses 
could run , and w ith the gong sound in g, collided a t a street crossing 
with a st r eet ca r ; and plain tiff, who was a fir eman on the cart , wa s 
in jured . P la in tiff' s witnesses testified that the ca r had stopped be
for e att empting to cross the str eet on which the ca r t wa<; approach
ing, and t hat the motorman star ted h is car without warnin g when 
the car t was onl y 18 or 20 ft . fro m the in ter sect ion of the st reets, 
and made no a t tempt ther eafter to stop the ca r. On e wit ness t es
tified tha t the motorman was lookin g ah ead wh en he start ed the 

N OTE.-Com m u nica ti on s r elatin g t o thi s d epartm ent ~h ould be a ddr essed t o 
~fr. Lar r emore. 32 N assau Street, New York City. 

ca r , and anoth er that he was looki ng back th rough the car._ De
fendan t 's witnesses test ified that th e car did not start afte r 1t had 
stopped, and that the ca r t ran into it. I t wa s held that the ques
t ion whether the motorman saw or heard the approaching ca r t when 
he sta rted the ca r , if he d id s ta r t it , and wi lfully o r wantonly 
or with reckless in differ ence to con sequ ences, fa iled to exercise 
proper ca re to preyent the co lli sion, was fo r the j ury. 

It wa s further held that the question whether a fir eman , who ha s 
no time to pu t on his coat befo re r esponding to a fi r e a larm, and 
who does so while on t he ca r t on the way to a fi re, is neg ligent in 
so doing, is a question fo r the j ury. . 

"The ev idence t ended to show that the fi r emen , when startmg 
to a fire woul d no t have time to put on their coa ts, and to ayoid 
getting ~ve t, and to be in readin ess fo r se r vice when they a rri ved 
at the fire, they p ut them on wh ile on the way, and th is they were 
all ow ed to do." It is not improbable that if a per son r idin g in an 
ordin a rv Yehicl e go ing a t g reat speed should ri se to hi s fee t and at 
tempt t~ put on h is coat, such a ction would be held contributory 
negligence as matter of law. 

LIA BILITY FOR N EGLIGENCE. 

NE W YO RK.- Steet R a ilways-Cro ss ing-Con tribut ory Neg· 
li ge nce- P er so ns Cro ss in g T rack-R ig hts-Char ge- In structi o n 
- Opera ti on of Car-Noti ce- D amages-Am oun t. 

1. Pl ain t iff, dri vi ng on a city street, saw a st reet car near h im, 
o-o in rr up t o,~n o n th e nearest trac k , and a car coming do wn town 
~n t l~e o th e r track , at rapid speed , so me 300 ft. away. H e checked 
hi s ho r se un til t h e n ea rest car had passed. and drove back of it. 
\ Vhen he reach ed the point where he co uld see the o ther car, h is 
hor se wa s en the track, and the ca r was comin g at a r apid rate, 
and on ly 20 or 30 ft. away. H e wh ipped up his hor se , but the h in d 
wheels of hi s buggy wer e struck by th e ca r , t h rowing him to the 
g ro und, a nd he was injured. H eld , t h at the court properly r efused 
to ho ld that plai ntiff was g ui lty oi co ntribut ory neg ligen ce in g o
ing o n th e trac k in fro n t o f th e car , kn owi n g that it was r unn ing 
,\t such rapid ra te , sin ce plaintiff had a ri g ht t o pr esu m e tha t th e 
speed of the car wo uld be check ed o n approac hin g th e crossing. 

2. A ny error in ch arg in g that pla int iff " h ad th e ri g ht t o assum e 
that t he ca r would no t be run in suc h a way as to endan ger him " 
wa s o b viat ed by a ddi ng, "Every per so n who u ses the street cross
in gs has a ri g h t to assu me tha t the people who are o pera tin g street 
ca rs a re exer cising them with due regar d to the ri g hts of o thers, 
and t hat th ey will ex e rcise o rd inary car e a nd prudence in their 
o Deration. " 

• 3. W here a perso n dri vi ng t o cross a st reet ra il way at a stree t 
cross in g sees a ca r , runn in g at a rap id ra te, 300 ft. d istant , such 
fac t is no t no tic e to him of an inten ti on to co ntinue su ch ra t e of 
speed in di sr egar d of th e ri g h ts of oth ers at the crossing. 

4. vVher e pla inti ff in a per so nal inj ury case-a youn g m an-ap
pear s to have su stain ed the permanent cri pplin g of a limb, in 
additio n to t em porary sufferin g, a verdict fo r $4,346.98 is no t ex
cessive.-(Be rt sch vs. M etropol itan St. R y. Co., 74 N. Y. Suppl., 
238.) 

N EW YO R K-Street Rai lroads-Acti o n fo r Injuries-P er
son s Crossing T r ac k-Neg ligence-Evidence. 

P la inti ff , whil e cro ss in g defendant street ra ilway company's 
t rac k a t ni g ht , imm ediately b ehind o_ne o f it s cars which had 
stopped a t a cro ssin g, fell in t o th e " fe nder " att ached to the rear 
o f the car, and was dragged so m e di stance. Th e co nd uctor was 
co ll ecti ng fa res wh en th e accident happened , and neither saw him 
fa ll nor k new h e had fa ll en wh en h e sig na led to go ah ea d. The 
fe nder was prope rly fo lded up when the car started o n it s trip, 
and ther e was eviden ce tha t it was fo lded u p nine blocks from th e 
scen e o f th e accident , and it did not appear h ow it had fall en , o r 
i-ha t it was improperly const ructed, o r tha t it s fa stenings wer e d e
iec t ive. H eld, th at th e fact s did no t sh ow any negli gence o n part 
of defendant.- ( L evison vs. Metropo litan St. Ry. Co. , 74 N . Y 
Supp. , 882.) 

NEW YO R K - Street Ra il ways-Injuri es-Neglig cnce-Ques• 
tio n fo r Jury-Co ntri butory N eg li gence. 

1. W h er e. in a n a~ti on ag ain st a str ee t railway for injuri es.. 
ther e was ev idence that a nor thbound car standing on the north 
co rner se rved t o cut off the view o f pe r son s seekin g to cross the 
street fro m east t o west, and that the southbound car, which struck 
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plaintiff a t th e cro ss in g was goin g a t IO mil es an hour at th e time, 
and that th e bell was not run g on such car, the question of de
fendant's neg li gence is for the jury. 

2 . \Vh ere , in an action against a street railroctd for injurie s, 
there is evidence that plaintiff, on approach ing th e track on a cer
tain stree t from east to west, saw a car go south , and looked up 
and down th e stree t for approachin g cars, and saw o r heard none, 
owing to the fact that a n orthbo und car standin g 0 11 the north 
corner se rv ed to cut off th e view of person s seekin g to cro ss the 
track, and the failure to rin g the bell of a rapid ly moving south
bound ca r, the questio n of contributory negli ge nce in att empting 
to cro ss th e trac k is for the jury.-(Tupper vs. M etropolitan St . 
Ry Co., 74 N. Y. Supp., 868.) 

NEW YORK.- Street Railroads-N egli ge nce-Un e xpJ ain ecl 
Acc ident- R es lpsa Loquitur. 

P lai nti ff was injured by the sudden and un explain ed sto ppin g 
of defendant' s street car, and o n trial intru<lucecl prnof of such oc
currence and rested. Defendant introduced four o f it s empl oyees, 
who t estifi ed to the use of the best -known applian,:es, careful su
pervi sion and skillful ser\' ice. Held, that the di smi ssal -of plain
tiff' s case was erro r , since under th e doctrin e of res ip sa lo4uitu r 
proof of the accident cast the burden of explana ti on on defendant. 
--(Lan g·ley vs. l\ 'l etropo litan St. Ry. Co. , 74 N . Y. Supp., 857,) 

NEW YORK.-Street Railroads-A ctio n fo r Injuries-Failure 
to Produce E\'idence- Inferences-U nderg round Trolley-Shock 
from S lot Rail- Res lpsa Loquitur- In struction s- Sufficiency nf 
In structi ons-0\'ercomin g Presumption- Sufficiency of Evidence
Liability for Defective Track- Duty to R epair-Electric Shock 
from Slot Rail-Expert T estimony. 

r. In an action agai nst a str eet railway company for injuries 
a llege d t o have been ca used by an electric sho ck from th e slot 
rail of defendant' s under g round-trolley railway tra ck, wh er ein 
it appear ed th at defendant had ap pli ance s from which it could 
det ec t a ny esca pe of elect ri city fro m th e co nductor rail s to th e 
slot rail, and deie ndant introduced it s track mast er, chief engi 
neer , and electrical engineer to show that the r e was no leak at 
the tim e of th e accident, but fa il ed to produce th ose in direct 
c.harge of the det ect in g appliances, every inference warranted by 
the evidence should be indul ged aga in st defendant , because, pre
sumably havin g evidence in its pos session , it o mitted to produce 
it or to explain the omi ss ion. 

2. Wh er e a pedestrian is injured by a shock of electricity re
ceived from th e slo t rail of an underground-troll ey street ra ilway 
track. the doctrine of res ipsa loquitur app li1 s. so as to raise a 
presumption of n eg li gence suffi cient to call fo r an explanation 
from the company, or to put it to it s proof. 

3. Pl a intiff claimed to have been injured, just after a snow
storm, by an elec tri c sh ock from the slot rail o n defendant' s un
derground-trolley street railway track. There was evidence that 
electricity could escape from the conductor rail s if exc essive 
snow or moisture settl ed in th e conductor conduit. o r by defective 
insul ation. There was also evidence that defendant' s road was 
con structed properly. H eld, that an in struction a ssuming the 
proper construction of th e road, and that there was no eviden ce 
that elec tri city could escape except in conse quence of t he snow
storm, and charging that, if the snow storm was the cause of 
plaintiff' s injury, he could not r ecoyer, was properly refused, as 
improp erly assumin g· that th e electricity coL1 ld not escape except 
through snow, and as omi ttin g defendant' s du ty to u se due care 
to remo ve th e snow. 

4. R efusal to g ive in structio ns who se subj ect-matt er is fully 
cover ed by other instructions is not error where the request s 
therefor are not read before th e jury, but a re gi,·en to the court 
in writi n g , and it m erely fai ls to g ive the in struct"ions requested. 

5. P laintiff clai med to have been injured, just alter a snow
storm, by an elec tric shock from defendant' s underground-trolley 
railway track, while defendant deni ed thi s. and claimed plaintiff 
mer ely slipp ed and fe ll. The court instructed that, if the jury 
beli eved defe ndant had exercised ordinary care to prevent the 
esca pe of electri city, o r that it was imposs ible fo r th e slot rail to 
beco me charged th er ewith , or that defenda nt had sufficie n tly ex
plained the accident , o r ·that it was una,·oidable by ordinary care, 
t hey mu st find fo r defendant ; but that, if they should find that 
plair,tiff was free from contributory negligence, that the acc id ent 
was due to an electri c shock , and n ot inevitab le, but could have 
bee n prevented by o rdinary ca re, and that defe ndant was g uilty 
of negli gence, they should find fo r plain ti ff ; t hat the burden of 
proof was on plaintiff to sh ow by a fa ir preponderance of th e 
evid ence that hi s injuries were caused by some negli gence o f 
defendant , and th a t , if th e ev idence was as co nsistent wi th th e 
absence of such negli gence as with it , plaintiff could not r ecover , 
as he was "bo und to make it mor e than a balanced case"; and 
that plaintiff could not recover ''with out affirmative proof that 

defendant did not exerc ise ordinary care in the co n struction , 
operatio n," etc., of its r oad. Held, that th e in structions were suf
ficient to justi fy a fa ilure to in struct spec ifically th at plaintiff 
mu st establish hi s ca se by a preponderance of ev idence, and that 
the m ere happening of the accident wa s not suffi cient t o justify 
a recovery. 

6. P la intiff was injured, just after a snowstorm , by a n electric 
shock from the slot rail o f defendant' s underg round-troll ey ra il 
way track. T h ere wa s evide nce to show that the slot ra il could 
have become charged from the conducto r ra il in only two ways, 
viz., defect ive in sulati on, or by sno w o r ex cess ive mo isture in th e 
conductor co nduit ; and defendant showed by expert t es tim o ny 
that it s road wa s prope rly co nstructed, and by it s empl oyees that 
it had exerci sed care in removi ng th e snow and other substances 
fr o m th e conduit , whi ch ev idence wa s uncontradi cted except by 
the ci rcum stances of t he acc ident. D efendant a l5o introduced 
empl oyee s to show that the ground-leak indicators at the power 
house showed n o leak at the time in qu esti on , out no one in 
direct charge of these indicators wa s introduced. H eld, that th e 
question whether defendant' s evidence suffi cient ly over came th e 
pre sumptio n of negligence rai sed by th e ia ct of th e injury by 
el ectricity wa s fo r the jury. 

7. Where th e in sulator of the conductor rail s of an und er
g ro und-troll ey rai lway g ets out of repair, or the conductor con 
duit becomes fi ll ed with snow or mo isture, so as to charg e t he 
slot rail with electricity, without any negli gence o n th e part of 
t he railway co mpany, it is not liable for injuries to p edes trian s, 
cau sed by such condi ti o ns, unless it fail s t o rem edy the defects 
within a reasonable time aft er actual o r con stn,ictive notic e 
thereof. 

8. ·where the p lai ntiff claimed to have be en injured by an 
electric shock from the slot r ail of defendant' s unde rgro1111 d
trolley rai lway tr ack, the testimony of an experi enced elect ri ca l 
engineer, who knew th e effect of electricity upon the human body, 
and wa s thoroug hly conversant with the subj ect, wa s admi ssible 
to show that, if the slo t rail was charged with electricity, and 
plaintiff stepped upon it under the condition s existi ng at t he 
ti me of the accident, he wo uld r ece ive an electric shock.- (Lud
wig vs. Metropolitan St. Ry. Co., 75 N . Y . Supp. 667.) 

NEW YORK-Conn ecting Ca rri ers-Ejection of Passenger
Street Railways-Tran sfers-Error of I nitia l Carrier- Cont r ibu
tory Negligence- Liability of Carrier-Damages-Malice. 

r. A street rai lway company is li able for ejecting a person who 
presents a tran sfer ticket from a conn ecting road, not acceptable 
under the rules of the company because not properly punched, 
though the mistake was made by an employee of a connecting road, 
there being a traffic agr eement between the two roads, whereby 
transfer s were issued from one to the other. 

2. ·where on e is ejected from a street car because h is transfer 
ticket was not properly punched, he is not to be charged with con
tributory negligen ce in receiving the same, he not un derstanding 
the ti cket , and being ignorant of whether it was correctly punched. 

3. Where one is ejected from a street car beca use hi s transfer 
ticket is not properly punched, and is arrested at the instance of the 
conductor, and imprisoned, the refusal of the transfer, ejection, 
arrest, and imprisonment are to be treated a s continuous act s, fo r 
which the company is r esponsibl e. 

4. T he passen ger is only entitled to compensatory damages for 
loss of time, fa re on another car, and injury to feel ings becau se of 
the indignities suffe red. 

5. T he good fa ith of the conductor is n"o defense. 
6. Where one is ejec ted from a street car because the hour wa s 

not corr ectly punched in hi s transfrr ticket, a regu lation of the 
company making such a transfer worthless is no defense to an action 
for the eject ion .- (Jacobs \' S. Third A,·e. R. R. Co. et al-., 75 N. Y. 
Supp. 679.) 

NEW YORK.-Street Rai lroads-Colli sion with Wagon- Con 
tributory N egligence. 

W here the dri ver of a heavy wagon attempt s to cros s the tracks 
of a street car company at night, and, befo re doing so, looks both 
ways upon th e track, and is unable to di scover any car approaching, 
but does see the hea dlight of one, which he beli eves to be moving 
toward him at a di stance of three or four hundred yards and where 
the ev idence justifies the jury in determining that such ca r was 
travelling at an unu sual, r eckless, and dangerous rate of speed, 
which fact such driver did not and could not know before starting 
to drive across such track; and when , by reason of such high rate 
of speed, and the fa ilure of those in charge of the car to make any 
effort to stop it, such wagon is struck, and the driver injured- the 
question as to whether the latter was so far gui lty of con tributory 
negligence as tha t he may not recover is one of fact for the jury, 
under proper in struction s of the court.-(Metropolitan St. Ry. Co. 
vs. Slayman, 68 Paci fi c Rep 628.) 
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OHIO.-Carriers-Injury to Passenger-EYidence. 
I. In an action to recover for personal injury occasioned by 

negligence of the defendan t, the plamtiff cannot recover by merely 
proving an act of the defendant which was the proximate cause 
of the injury; but, to authorize a recon:ry, the plaintiff must also 
show that such act resulted from culpable negligence by the de
fendant. 

2. \ Vhere a passenger on a street railway car was thrown from 
the car and injured by the sudden stopping of the car in the effort 
to avoid a collision, and by the shock of a collision which was not 
brought about by the negligence of the defendant, it is damnum 
absque injuria.-(Cleveland City Ry. Co. vs. Osborn, 63 N. E. Rep. 
604.) 

PENNSYLVANIA.-Carr iers-Injury to Passenger in A light
ing-Negligence-Evidence. 

Negligence of a carrier is not shown by testimony of a passenger 
that as he went to get off the car his foot caught in the step, and 
that he pulled to get it loose, and when he d id get it loose he 
fell.-(Howell vs. Union Traction Co., 51 Atlantic Rep. 885.) 

PENNSYL V ANIA.-Street Railway-Inj ury to Cyclist- Con
tributory Negligence. 

I. The dominan t right to the use of street rai lway t racks is in 
the company, and must be deferred to by all the public having a 
r ig ht to cross , and they must use ordinary prudence t o ascertain 
wheth er t he owner of the tra ck is about to use it. 

2. A cyclist is bound to look and listen just before cross ing 
street railway tracks, and is g uilty of contributory n egligence if he 
fails to do so. · 

3. In a suit against a street railway company fo r killing a 
cyclist of mature years crossing its tracks, t here was evidence of 
the car going at a high rate of speed. Plaintiff's witnesses, in
cluding decedent' s son, testifi ed that the car was 50 ft. to 75 ft. 
away when decedent attempted to cross. He had then 17½ ft. to 
go to entirely clear both tracks and place h imself outside the run
ning board on the fa r side of the car, and was m oving at from 10 
ft. to 15 ft. per second. S everal of pla in ti ff's witnesses t es tifi ed 
that they were afraid the car would st ri ke h im. H eld, that even 
if decedent looked to see if a car was coming, he was negligent 
in crossing.-(McCracken vs. Consolidated Traction Co., 50 At
lantic Rep., 830.) 

PENNSYL V ANIA.-Street Railways -Negligence-Parent 
and Child-Evidence. 

Where a child two years old was in t he fro nt room of her 
father's house. in charge of a siste r fifteen years, who was scrub
liing the walk in front, and while such sister went arond the house 
for a pail of water the child went out on to a st reet car track, and 
was run into by a car, t he question of t he parents' negligence in 
permitting such escape of the child is for the jury.-(] ones et al 
vs. United Traction Co., 50 Atlantic: Rep.,827.) 

PENNSYL VAN IA.-Street Railroads-Crossing Accident
Negligence of Carriage D river-Ev idence. 

I. The driver of a carriage api,roaching street car tracks on a 
cross street at a slow trot checked his horse, but did not stop, 
and, on getting within the house !me, looked west (the view being 
unobstruct ed for about 100 feet), and, seeing no car, looked east, 
and then west, when a car was sctn approachin g at a di st ance of 
a bout 50 feet; and, the horse being near the track, the driver, to 
avoid a collision, turne d to the east and drove rapidly in the di
rection th e car was going, but was unable to keep ahead of the 
car or get off the track before the carriage was st ruck by the car. 
T he car was running about 20 miles an hour, and no notice was 
given of its approach. H eld not to show, as a matter of law, that 
the drive was negligent. 

2. There being no fixed duty to stop before at t empting to drive 
across street car tracks, the question whe ther a fa ilure to do so 
is negligence is for the jury.-(Haas vs. Chester S t. Ry. Co. et el. , 
51 A. Rep., 744) 

PENNSYLVANIA. - Street Railroads-Crossia g A ccident
Collision \:Vith Wagon-Negligence of Driver-Failure to L ook 
for Cars. 

W here the driver of a covered wagon, approaching street car 
tracks on a cross stree t, m erely glances down the t rack for a dis
tance of 50 or 70 feet on first reaching the street where the tracks 
are located, and then drives across the t racks, without again look
ing for approaching cars, his negligence precludes a recovery "fo r 
injuries receive d in a colli sion with a car.- (Pieper vs. Union 
Tract ion Co. of P hiladelphia , 51 At. Rep., 739.) 

PENNSYLVAN I A.- Railroads - Crossing Accident - Col
lision-Negl igence of Driver of W agon-Duty of Looking
Country E lectric Roads. 

I. \Vhere the driver of a covered wagon stops and gets out on 
the swingle tree, and looks fo r an approaching electric car , while 
about 35 fee t fro m the track, at a p lace where he has an unob
structe d view of the track for 319 fee t, and then climbs back into 
t he wagon, and, without looking further, attempts to cross the 

• track a t a walk, and is st r uck by a car, his contributory negligence 
precludes h is recovery. 

2. The fact that an electric railroad is in the country, and that 
ca rs a re not so fr equent , and obstructions to t ravel are not so 
g reat as in a city, does not relieve a person about to cross the 
track from th e duty o f continuing to look for approaching cars 
till he reaches the track.-(Keenan vs. Union Traction Co. , 51 A t . 
R ep. , 742.) 

PE N NSYLVANIA.-Injury to Employee-N egligcnce of F el
low Servant . 

Any neglige nce of an inspector of the electrical apparatus of a 
troll ey car, who, aft er inspec ting it fo r effic iency, says: "A ll right. 
Put your pole on"-acting on whi ch the conductors puts on the 
trolley, and the car r uns on him, the controller being open , is that 
of a fe llow servant.- (Shugard vs. Union T raction Co., 51 At. 
R ep., 325.) 

P ENNS Y L VAN IA.-Injury to E mployee-Negligence-Pre
sumption-Cross-Examination. 

I. In an act ion by an empl oyee, negligenc e of a street rail
way company as to sanding wet tracks cannot be presumed from 
the mere fac t t hat t wo weeks befor e t he accident fro m slipping of 
the ca r it substi tuted a new system of sanding in place of that used 
before. 

2. Where th e complaint is that defendant did no t properly 
sand it s tracks, it is proper cross-examination of a witness t estify
ing t hat sand boxes had been disc ontinued on the cars to show by 
h im that another system of sanding had be en adopted, and was 
then being used.- (Smith vs. Philadelphia Traction Co., 51 A t. 
Rep., 345.) 

P EN NSYL V A N IA.-Street R ailroads-Accident at Street 
Crossing- P edestrians-Suffic iency of Evidence. 

In an action aga inst a stree t r a ilway company for negligent 
killing of a pedes trian at a crossing, three witnesses fo r plaintiff 
t es tifi ed that the car was running from twelve to twenty miles an 
hour, and that no bell was sounded ; and two other witnesses testi
fi ed to the excessive speed of the car. Three witnesses for defend
ant tes tifi ed that a bell was sounded, and two that they heard none. 
It also appeared that when deceased left the curbing she look{ d 
toward the car, then about 200 ft. away, and when st ruck she was 
almost across the track, and that the car ran 180 ft. before it 
stopped, a ft er striking deceased. H eld, that the evidence was 
suffic ient t o sustain a judgment for plaintiff.- (Henderson vs. 
U nited Traction Co., 51 Atlantic Rep., 1027.) 

P ENNS Y LVAN IA-Street R ailroads-Accident on Street
N egilge nce-Absence of Lights. 

Several witnesses t estifi ed, in an action against a stree t car com
pany fo r running over a child on the street while goin g down a 
hill on a dark night , that there were no li ghts in the car, and that 
the conductor was attempting to put on the t rolley. O ne wit
ne ss testifi ed that no bell was rung befo re the accident, and an
other t estifi ed that if a bell had been rung he would have h eard 
it. T he m otorman testifi ed that the night was very dark and the 
t rack was slippery . A witness testifi ed that he believed the lights 
were burning in the car, and another testified that there must have 
been a headlight. H eld, sufficient evidence of defendant s' negli
gence to sustain a recovery.-(W elsh et al. vs . U nited Traction 
Co., 51 Atlantic R ep., 1026.) 

PENNSYLVANIA-Street R ailways-Collision with Delivery 
Wagon- N eglige nce-Contributory Negligence-Question for 
Ju ry. 

I. A boy driving a delivery wagon was not guilty of contribu
tory n egligence, as matter of law, in backing it up at right angles 
to th e curb to deliver heavy goods at a store , though in so doing 
h is h orses necessarily stood across defendant's street car tracks, 
wher e, owing to obstructions in the stree t, he could not have 
place d h is horse s and wa gon long itudinally opposite such store, 
and it was not shown that he saw any car approaching when he 
placed his wagon aga inst the curb, nor that he had r eason to ap
prehend the approach of one befo re he could deliver his goods. 

2. I n an action aga inst t he street railway co mpany to recover 
fo r his wrongful death, the wagon having been run into by a car, 
certain of the plaintiff 's witnesses t est ified that they h eard no bell 
or other signal, and others that no warning was given. This evi
dence was contradicted by that of the defendant. Witnesses for 
the plaintiff testifi ed that the car was g oing twenty miles per hour. 
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It appeared that the wagon was ca rried 50 ft . after being struck, 
and that the car r an 160 ft. beyond the point o f colli sion. T he 
street was nar row, and the co mmunity thickly populated. The 
o bstructions at the point in question had been there for several 
m onth s. Held, that the q11 estion of defendant' s n egli gence was for 
the jury. 

3. The motorman of the car was negligent in failing to give 
warning of hi s car 's approach, though the p lace of the accident 
was not a t a stree t crossing.- (Fenner et al. vs. Wilkesbarre & W. 
V. Traction Co., 51 Atlantic Rep., 1034.) 

TEXAS.-Street Railways- Passengers - Injuries - Instruc
tions . 

Plaintiff, a street car passenger, as a car slowed down upon 
reaching a cross street, stepped from the car to its sideboard, in
tending to alight, and was thrown off by its sudden ~tart. There 
was evidence showing that by the company's rules cars only 
stopped to let off passengers after crossing cross streets, and also 
evidence that the car slowed down j11st as it reach ed a cross 
street for the purpose of permitting plaintiff to ali ght. Held, 
that an instruction which assumed that the car slowed down when 
reaching the cross street to enable plaintiff to alight was errone
ous, since defendant's servants were not negligent in slowin g 
down the car if they did not know of plaintiff's intention, whi le, 
if the slowing down was to enable him to alig ht, it would be li 
able for lack of ordinary care, and these were matters of fact to 
be determined by the jury. (Rapid Transit Railway Company 
vs. Lusk, 66 S. W. Rep., 799. ) 

TEXAS.-Railroads- Obstruction of S treet-Negligence. 
Where a railroad company tore up the pavement at a point 

where its road intersect ed a street and left stones lying at the 
place without any signal light to show their prese nce, as required 
by an ordinance, violation of the ordinance constituted negligence, 
r endering the company liable t o a cyclist injured by colliding with 
the stones. (Houston, B. & N. Ry. Co. vs. Pollard, 66 S. W. 
Rep., 851.) 

VIRGINIA.-Street Railways-Negligence-Piling Snow on 
Crossing-Contributory Negligence- Instructions-Trial-Read
ing Law to Jury- D am ages. 

1. In an action aga inst a street railway for injuries sustained 
owing to the piling of snovr on a crosswalk by defendant, it hav
ing been assumed that the str eet was a public highway, and it 
being shown that there was a crossing constantly used, the im
portance of which th e company recognized, as shown by the evi
dence of the superintendent that h e directed the men to clean the 
snow from all crossings, and that h e knew they r emoved it from 
that particular crossing, a contention that the stree t was not a 
public highway was of no avail t o defendant, inasmuch as such 
question was immaterial. 

2. It wa s no t error to permit plaintiff to prove that others 
than h erse lf had walked over the snowbank. 

3. Defendant asked the court to in st ruct that, if the tracks 
were covered with snow, it had the righ t to remove it th erefrom, 
provided that in doing so it exercised ordinary care, to which in
struction the court added, "and, where the snow might reasonably 
have been deposited so as not to obst ruct the way of pedestrians 
pass ing along the crosswalk, the depositing of snow at such a 
point so as to create an obstruction is a n egl igent act." H eld, that 
the instruction as amended was prop er. 

4. The snow, h avin g bee n removed from tracks by hand, it was 
not error to refuse to add to the former instruction, " if the snow 
was allowed to remain for an unreasonable time," since the negli
gence of the company consisted not in its fail ure t o remove within 
a reasonabl-:- time, b11t in putting the snow in the first instance on 
the crossing. 

5. Plaintiff testified that she knew that the crossing was ob
structed by 311ow, which made it dan gero11s, but she had passed 
ove r the crossing shortly before the accident, and it was shown 
that many other persons had made their way over the same ob
struction ; and the court instructed that, tho11gh plaintiff saw the 
heap of snow and knew it was dangerous, she was not guilty of 
contributory negligence if sh e was exercising such care as per
sons of ordinary prudence would exerci se under the circumstances. 
Held, that the instruction was not erroneous. 

6. Where defendant claimed it was not guilty of negligence 
unless the snow was allowed to r emain for an unreasonable time, 
it was proper not to permit coun sel to read the jury a definition of 
" reasonable time" from a reported case and to read from another 
case a di scussion as to what constitutes contributory negligence . 

7. In an action for personal injuri es a verd ict for $2500 as 
co mpensation for a broken leg and much consequent suffering will 
n ot be disturbed as excessive. (Newport News & 0. P. Ry. & 
Electric Co. vs. Bradford, 40 S. E. Rep., goo.) 

W AS JIINGTON.-Street Railroads-Negligence - Construc
tion of Tracks-H.unaway H orse-Q11cstion for Jury-New Trial 
-Appeal. 

1. vVhere a buggy attached to a runaway horse is overturned 
by street car tracks negligently allowed to remain above the street 
level the runaway cannot be said, as a matt er of law, in an action 
against the car company, to be the proximate cause of an injury 
received by an occupant of the buggy, but the question of proxi
mate cause is for the jury. 

2. T he question whether stree t car tracks allowed to remain 
above the level of a street render the street unsaie for ordinary 
travel is for the jury, in an action against the company for an in
jury all eged to hav e been caused thereby. 

3. Where an order granting a motion for new trial, raising 
questions of law and fact, shows that it is sustained on one specific 
question of law only, which ruling was erroneous, the Supreme 
Court will not d eter min e whether the motion should have been 
sustained on other grounds. ( Gray et ux. vs. Washington Water 
Power Co., 68 Pacific Rep.) 

WASHINGTON.-Street Railways-Personal Injuries-Negli
gence-Contributory Negligence-Direction of Verdict. 

1. Plaintiff, while crossing a street car track at the top of a 
hill, was struck by a car which had just ascended the hill. The 
g rade of the hill was 20 per cent, a1:d the car, which was propelled 
by cable, was apparently stopped as quickly as possible on reach
ing the level; but before it had cleared the incline the accident 
had occurred. The speed of the car could not be checked without 
releasing its grip on the cabl e. Held, not to show, as matter of 
law, a want of negligence in the street car company. 

2. In an action against a street railway company for personal 
inj uries, where there was wme <::Yidence that the gong was not 
rung, it was a question for the jury to determine what the facts 
were in that particular, and whether failure to sound the gong was 
negligence. 

3. The plaintiff had crossed one track of a street car company at 
about the center of the crossing of two streets, and had stopped to 
wait for a car on the other track to pass. While standing there he 
observed that his family had not follow ed him, and turned to go 
back, and was struck by a car which had just ascended a hill. He 
did not turn towards the direction from which the car was coming. 
There was some evidence that no gong was sounded. Held, not 
to show contributory negligence as matter of law. 

4. Before the court will be justified in taking from the jury a 
question of contributory negligence, the acts done must be so 
palpably negligent that there can be no two opinions concerning 
them.-(Burian vs. Seattle Electric Co., 67 Pacific Rep., 214-) 

WISCONSIN.- Street Railways-Disposition of Snow-Neg
ligence-Pleading-Evidence-Instruction. 

1. vVhere a case is submitted to the jury on a special verdict, 
it is error to tell them the legal effect of their answer on the 
question of contributory negligence. 

2. A complaint against a street railway company, setting forth 
the requirements of an ordinan ce that it shall not allow snow or 
ice to accumulate on its tracks in a q11antity to obstruct or hinder 
the passage of t eams, or deposit the same on any portion of any 
street so as to obstruct it or render it unsafe, or so as to interfere 
with ordinary travel, also charges a breach of the common-law 
duty n ot t o render the street unsafe for travel, by alleging that the 
company negligently caused the snow and ice on its tracks to be 
excavated and removed so as to leave a deep ditch, rendering the 
street unsafe and dangerous for p11blic travel. 

3. A street railway, by accepting it s franchise to operate over 
public streets, ass11mes the duty of not leaving declivities on the 
sides of its track, dangerous to tra ve l, in clearing the snow from 
its track. 

4. For one to attempt to drive across a street railway track 
where there is a slope of r r ins. to I4 ins. in the snow in a dis
tance of from r½ ft. to 3 ft. is n ot negligence per se.-(Gerrard vs. 
La Crosse City Ry. Co., 89 N. W . R ep. , 125.) 

WEST VIRGINIA.-Street Railways-Injury to Person on 
Track-Evidence. 

I. A declaration by the motorman running on an electric car, 
made whil e the car was sti ll on the body of one it had run down, 
that " I saw th e child, but th ought I could pass it;" or, ''This is a 
terrible thing, I saw th e child, but thought I could run past it,"
is admissible in evidence as a part of the r es gestae in an action 
for the injury. 

2. A motorman in ch arge of an electric car moving in the 
public street, where h e h as reason to expect little children are 
playin g, must exe rcise a high de g ree of watchfulness in the 
operation of th e car.-( Sample vs. Consolidated Light & Ry. Co., 
40 S. E. Rep., 597.) 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money narket 
\VALL STREET, July 23, r902. 

The week's development s have in the main been favo rable to 
continued ease in the rnonev market. It seems now to be pretty 
clea r that the heavy currency t ransfer s to th e VVes t in the early par t 
of the month were conn ected with the Gates dea l in the corn pi l. 
\1/hether the corn operation s have been compl eted is a matter upon 
wh ich opinion s differ. But a t all even ts thei r influence upon the 
money mar ket is no longer apparent , and the hea \·y outgo of funds 
has been su cceeded by a r eturn movement to thi s city of consider
able proportion s. T he Treasury' s excess o f expendi tu res over 
r eceipts continues. bu t at nothing like the rate of the fir st two weeks 
in July. As a matter of fact the Sub-Treasury wo uld have been a 
creditor during the last week in the exchanges with the local banks 
bad it not Leen fo r large overland remittances o f A laskan go ld. 
These arri va ls aggregated more than $2,000,000 fo r the period end
ing last Saturday, and they left the banks with a net ga in of $1,500.-
000 odd at t he Sub-Treasury. This, together with the receipt s from 
the out-of-tow n center s, caused an increase of over $3.000.000 cash 
in the la st bank report, whi le despite the activity on the Stock 
Exchange, loan s were reduced upwards of $3,000,000. The im
provement in the bank reserve accompanying these changes wa s 
altogether satisfactory, although the surplu s item is below the 
ave rage nm of previous years. An offset somewhat unexpected 
has come now. however , with the resumption of go ld export s to 
Europe. A million doll ar s gold was taken Monday by the National 
City Bank fo r shipment to Berlin , and the very firm tendency main
tained in the fo reign exchange market suggest s that more engage
ment s wi ll shortly fo llow. T he exchange position, it wi ll be n oted, 
has been di stinctly altered even from a week ago, fir st by the de
clin e in New York money rates, and second, by the sales of our 
securiti es by foreign speculator s. It is hard to fo resee any co11-
siderable gold movement at thi s time, when the demands for the 
domestic ha rvest a re so nea r at hand. Nevertheless even moderate 
exports, if conti nu ed, wi ll project a new complicat ion into the 
money situation. The most that can be said just n ow is that rates 
will doubtless continue easy for several weeks; but that afterward s 
the outlook is quite uncertain. 

Time money is in strong demand fo r six month s, at 4½ per cent, 
but not much is offered. Call money on the Stock Exchange does 
not go above 3 per cent. 

The Stock narket 
Another week of almost uninterrupted advance still find s no sign 

of an immediate termin ation of the "bull .. campaign on the Stock 
Exchange. Prices fo r the general average of rai lway stocks stand 
now far above any previous level of recent year s. Yet the sentiment 
of the leading speculative interests, and, to a l1 appearan ces, of the 
great majority of the small out si de speculators. continues confiden t 
in the ability of the market, not only to hold what it has gained, but 
to a scend to even g rea ter heights. T here mu st be some limit to 
the upward movement. and con servat ive people are constantly ask
ing themselves whether the turn is not near at hand. But no one 
can poin t as yet. to any danger signals, and few care to prophesy 
when the end wi ll be reached. T he one thing evi dent to all ob
servers is that th ere is nothing in out side condition s which threat 
ens an imm ediate check to the speculat ive buying movement. T he 
money market may give trouble later on. but fo r the n ext four 
weeks at least t here seems no likelihood of loca l resources becomin g 
insufficient to accommodate all demand s. Crops are making sati s
facto ry progress, and the chance s of a "bumper" corn yield , which 
is the main point o f speculative concern . do not grow less as th e 
season advances. T he anthracite coal strike may drag along fo r 
some time further, but its most serious effects, n ow that the bi 
tuminous miners have decided to r emain at wor k, have beyond 
much doubt been di scounted. Rail way ea rnings are on the increase, 
and with the assurance of a heavy grain movement fo r the coming 
season, t raffic officials anticipate confident ly that even the wonder
ful record of the la st two years wi ll be surpassed. Evidently the 
r evulsion in the stock market, when it comes, wi ll be the result of it s 
own internal condition s ; that is, wi ll come about through over-spec
ulation and excessive infla tion of prices by manipulation. Only the 
close observer of day-to-day development s can tell when these seeds 
of reaction are about to bear fruit. 

T he local traction stocks, as anticipated in last week' s article, 
have at length joined vigorously in the general up swing. No com~ 
ment bearing on the speci fi c value of their properties is called for , 
inasmuch as their movement is referable so obviously to general 

market condi tion s. T he pool in Brooklyn Rapid T ran sit has made 
good u se of it s opportuniti es, and has apparently succeeded in at
tracting a fa ir-s ized outside fo llowing. It is said that a prominent 
banking house has been buying the stock heavily of late, but we arc 
not prepared to vouch for the correctn ess of thi s r eport. Manhat
tan E levated has been taken in hand by a number of the larger op
era tors, and although it is not clea r whether in sider s a re co
operating, they are certainly not interfering with the advance. The 
ri se in M etropo litan so far seems to be entirely sympathetic with 
the movement in the other trac tion s. T here has been no h eavy or 
no concentrat ed buying. M etropolitan Securities, however, has 
been bid up energeti ca lly by speculato rs who feel that they are 
amply protec ted so long as only on e in stallment of the subscription 
mon ey has been called for. 

Philadelphia 
T he feature of the week 111 P hil adelphia has been the heavy 

dea lings and steady advance in P hiladelphia Rapid Transit. The 
shares touched 11 ¾ on Friday, as compared with ro½ three clays 
previous, and held the g reater part of their gain in the subsequent 
trading. Nothing has developed in connection with the property 
beyond what has been commonly known for some time. Apparent
ly the ri se mean s n othing more than that a speculative clique is 
taking advantage of the revival o f activity in the general market, 
to put the stock up. T he noteworthy feature is that Union T rac
tion , the lessee company stock, has r efu sed to take part in the ad
vance, and that the volume of dealings in the issue has been com
parati vely small. T his bea rs out the view suggested in this column 
several weeks ago that U nion Traction has pretty well discounted 
the advantages expected to accrue to it under the deal, and that 
speculative interest will be diverted to Phi ladelphia Rapid Transit 
as the issue which has the main poss ibilities of a future increase in 
value. Busin ess in the r est of the traction department h as been 
very light. Sales ar e r eported in P hiladelphia Traction at a further 
half-point advance t o 99¼ , in American Railways at 46¼, Railways 
Gen eral at S, Roch ester Railway common (200 shares ) at 66½, 
Con solidated of New J ersey at 69½ , U nit ed Traction of Pitts
burgh preferred at 5r, Reading Traction ( roo shares) at 32, and 
Indianapoli s Street Railway at 83, the last-named three points down 
from the previou s sale. In bonds E lectric People's Traction 4s have 
again led the li st in act ivi ty, large blocks changing hands around 
99½ . The other r ecorded sales include People's Passenger 4s at 
ros (ex-interest), U nited Railways 4s at 87½, and Newark Passen
ger 5s at rr6½. 

Chicago 
Sharp r ecoveries on light dealings have taken plac e in Chicago 

surface line stocks during the week. U nion Traction common, 
which a week ago hung around r5, went back to r8, and the pre
ferred reacted from 47 to sr. Denials of the speculative goss ip 
about a reorgani zation was the ostensible reason for the advance. 
Chicago City Railway is up over S points on r eport s of excellent 
ea rnings. It is s tated that th e road is ea rning r6 per cent on its 
stock, again st II per cent la st year. Busin ess in the elevated se
curiti es has been generally incon sequential. Metropolitan preferred 
holds strong at 92. L ake Street is quotably a half-point higher at 
ro½, but there is no di sposit ion to buy the shares until the future 
s tatu s of the road is more definit ely determined. Schemes of r e
organization for the property are said to be well under way. 

Other Traction Securities 
A somewhat better demand developed in Massachu sett s Electric 

during th e week, under which the stock moved up from 4r ½ to 42¼. 
Boston Elevated rose a poin t on casual purchases to r65, and West 
End common was ve ry firm at 96. In Baltimore the Nashville 
Railway securiti es have again been a notable feature. After last 
week's deci sion invalidating the company's chalter had caused a 
sharp slump, support was extended by the pool, and the S per cent 
certificates rose to 74 and the stock to 6. On attempts of the specu
lative interests to r eali ze, however, the certificates later on re
acted to 72, and the shares to 4:l/4 . The hardening tendency noted 
fo r some time past in United Railways of Baltimore issues, con
t inues. The stock is up on fair- sized dealings to r6½, the income 
bonds to 70¼, and the general 4s to 97¼. Other tran sactions of 
the week compr-ise Anacostia and Potomac s s at ro4, Atlantic Con
soli dated s s at ros ½. Charleston Con solidated E lec tric 5s at 94, City 
& Suburban (Washington) s s at ro4, Lexington Street Railway 5s 
at ro4, N ashville Street Railway 5s at ro2¾ , and Norfolk Railway 
5s at rr3 ½. The New J ersey securities have not done much during 
the week. North Jersey Traction stock is off a half-point to 30½, 
but the bonds are up the same amount to 84½. The New York 



STREET RAILWAY JOURNAL. 137 

curb has been enli vened by the launching of the n ew New O rleans 
Railways stocks, which ha s been accompanied by acti ve manipula
ti on for the ad vance. A syndica te of Eastern capita lists, known a s 
the P ea r sa ll Syndica te, took over some time ago, it wi ll be r emem
bered, the traction and lighting properties of New Orleans an d 
formed a new corpo ration . Th e common stock, unt il lately, has 
been quoted in the New Orleans market , a s low as 10½, and the 
preferred at 51. But the inaug ural per formance on the New York 
curb has been a jump to 17 ;J/4 in the common an d· 56 in the pre
ferred. Evidently the ri se refl ects simply the att empt to create a 
wider market fo r the new securiti es. Sales a rc a lso report ed in tlt e 
local curb dealings o f San Fr ancisco preferr ed a t 64(/R and 64¼ , the 
preferred a t 47 ;J/4 . The to ta l sales of t raction stocks in Cleve
land las t week were 2352 shares, compared with 241 7 fo r 
the previous week. Det roit U nit ed advanced d uring the week from 
79 to 80, last sale a t 79;J/4 ; tota l sales, 1304 shares . T oledo 
Railways & Light a re st rong at an ad vance fr om 30 to 
31¼ fo r 461 shares . Northern Ohio Traction held strong 
around 40¼ , sales amounting to 162 shar es. T his pri ce is now re
garded as rather low, a lthough a short time ago there was plenty 
on the market at 34 and 35. T he new Cin cinnati, Dayton & T oledo 
stock has appeared on the boa rd at around 23; of the li t tl e remain 
ing Southern Ohio T rac tion stock 325 sha res so ld s trong at 71 to 
71 ½ . Lake Shore E lectri c shows a tendency toward establish ing 
tradin g quota tions under 15. T he fir st lot of the stock to change 
hands sold two weeks ago at IO, but with the news that the EYerett · 
Moore Syndica te had arranged to fin ance th e proper ty, bids were 
rai sed and a small lo t sold at 141/s . T he course of th is stock is being 
watched with considerabl e int erest. It is con sidered one o f the 
mos t promising tracti on properti es in th e State, but the bonded 
indebtedn es s is so hea\'y that it will he a long time before it 
is on a dividend-paying basis. Monday 175 sha res of Detroit U ni ted 
sold at 79¼. A small block of Cleveland, E lyria & \ ,Ves tern went 
at 75, the fir st o f thi s stock sold in some time. 

Security Quotations 

The foll owing table shows the present bid quotation s for the 
leading traction stocks, and the acti\'e bonds, as compared with 
last week: 

Clos in g Did 
July 15 July 22 

.Am erican R ailways Co m pan y................... . . ................ -15½ 46y~ 
Boston E levated . . ..... . . ... .... . .. . . . .............. .............. 16.J 165 
Brooklyn R. T. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . • . 68% 71 
Chicago City ..... . . .. .. ...... ..... .. ....... .. ........... .. . ... . .. . 203 210 
Chicago U nion Tr. (com m on) . .. .. . .. .. .. . . . .. .. .. . .. . .. .. .. . .. . 1.J¾ 16¾ 
Chicago U ni on Tr. (p refe r r ed) .. . ........ .......... . .. . ...... . . . . . 47½ 52 
Cleveland E lectric . . . . . . . . . . . . . . . . • . . . . . • . . . . • . . • . . • . . . . . . . . . . . . . . . . 82½ 
Cleveland City .... .. ...... . ... ................ .................. .. 
Columbus (commo n) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 52 
Columbus (pr efe r red) .. .... ... . ................. .... . ............. 108¼ 108 
Consolidat ed Traction of N. J.................... .. .. ........... . 681/4, 69½ 
Con solida t ed T raction o f N . J. 3s .................... ............ 109¾ 110½ 
D et roit U nited . .. . . . . .. . .. . .. . .. . .. .. .. .. . .. . . . .. . .. . .. . .. .. .. . .. 787/s 79¾ 
E lectric P eopl e's Tracti on (Philadelphia) 4s . . .. . ..... ,.... . ..... 99½ 99¾ 
E lg in , A u rora & South ern .. .... ............ .. .............. . .... a45 41½ 
India napo li s Street R ail way 4s .. ...... .. . .. . .... .. ................ 87¾ 87¾ 
L ak e Street E levated . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 10¼ 10¼ 
l\Ianhattan R a ilway . .. .. ...... . .. ... . .... . .... .................... 132½ 136½ 
M assachu setts El ec. Cos. (common ) . . .... . .. . .. .... . .... .. .. . ..... 411/2 42 
M assachuset ts E lec. Cos. (pr eferred) .. . ... . . . .. ......... .. .. ..... 97½ 97½ 
l\l etropo li tan El evated, Chicago (common) .. .... ........ .. .. ..... 37½ 33 
Met ropolitan E leva ted, Chi cago . . .. .... .. ....... ...... .. . . .... ... 90 92 
M etropolitan S t reet ..... . .. .. .. ..... .... . ........ ...... . ..... .. . . 148¼ 150¾, 
North A m er ican .............. .. ...... .. .......... ................ 126¼ 126 
Northern O hio Traction (com m o n ) . ... . • . ... • ,... .... . ....... . ... 39¾ 39¾ 
Northern O hi o Tracti on (preferred ) . ... . . ......... ...... . .... . ... 89 89 
North J er scy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 30½ 30½ 
Northwest ern E leva t ed, Chicago (common) ... ................. .. 36 35 
Northwest ern El evat ed, Chicago (preferr ed) ... . ,................ SO SO 
l ' hil ad elphia R apid Tran s it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9~~ 1111:, 

Philadelphia T raction ...... . . . ...... . .. .. • .. ... ........ . , ...... , . 99¼ 9~¾ 
St. L o ui s T ran si t Co. (co mm on ) . .. .... . ........ ................ . 30½ 31 
South S id e E levated (Chicago) .. . . . ......... • .... ................ 109 110 
~o uth ern O h io T racti on . .. .. ... ... ............... .......... . . .... . 707/s 
Syracu se R a pi d T ran sit .... ... .. ...... .. ....... ................. . 
Syracu se R ap id Tran sit (pr efer r ed) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 65 
T hird Avenue ......... . . . ........ . .. . ... ........ .......... . .. ..... 131 1321/z 
Toledo R ailway ,x L ig h t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30% 30¾ 
Twin Cit y, :\iinn eapo li s ( ~ 0 111 111011) .. .... .... ... ........ ......... 119 121½ 
U nited R ailways, S t . Loll is (pr eferred) . .. ..... .... . .... ......... 83½ 8.J 
U nited Railways , St. L oui s, 4, .................. . .. . .. . .. ......... 87¼ 87¼ 
U nion T ract ion (Phila delph ia) ..... .'. . ................. .......... 4:5 .J.1% 
W est ern Oh io R ail way . .. . .. . .. . .. . .. .. . .. .. .. . .. .. . .. .. .. . . . . .. . 22' {; 
New O rlean s Ra ilways (comm on ) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 17¼ 
N ew Orl ean s R ailways (prefer red ) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 56 

* Ex- dividend. t L a st sale. (a) Ask ed. (b) E x- righ t s. 

Iron and Steel 
Th er e is not m uc h to say that is new concernin g th e iron t rade 

situ ati on. Conditio ns remain substanti all y what th ey wer e a week 
ago , namely, a pro uoun ced sca rcity o f th e foundry and basic pig 
iron , due to the coal strike, ancl a \'C ry acti \'e demand in n eany 
all departm ents. St eel b illets a r e easie r on cl fJ rn estic resale s and 
fo reig n co mpetit io n , but a s an o ff se t to thi s the shortage of th e 
pig iro n supply threat ens to curta il p ro du cti on. O rd ers a re now 
on the book s in th e structu ral mater ial branch fo r as fa r ahead 
as the la st quar ter of 1903. Q uot at ion ~ arc as fo ll ows: Besse mer 
pig iro n , $21. 25: steel bill e ts, $32: stee l ra il s, $28. 

Metal 
Q uotatio ns fo r th e leadin g meta ls ar e as fo ll ows: Cupper , II¼ 

cent s ; k ad , 4),i] cent s; tin , 28½ cents, and spelte r, S¾ cent s. 

----♦•-----

N EW II A VEN, CU NN.- The n ew issu e of stock wh ich the directors of the 
F a ir H aven & \Vest v ill e R ail road Com pa ny have voted to make in accordan ce 
with au th o rit y con fe rr~d a t a r ecent m eetin g of stock hold ,::r s wi ll bear th e 
da te of Oc t. 1. The issu e will a m ount approximately to $63'.3, IJ00, and will be 
offe red a t pa r to s tock holders o f record at the ratio of one share of n ew s tock 
t o six sha res o f old . D a tin g fro m J an. 1, 190:3, the n ew stock will b egin to 
pay a 5 per cent di vidend. Th e stock of the Fair Il aven & W est v ill e R ai l
road has a pa r va lue o f $25, an d it s p resent quotation is about $49. The 
gE n era l purposes fo r which the n ew stock is to b e issued will in clud e the cost 
o f con stru ction o f th e D erby ex ten sion an d o f the addit ion s to t he power 
p la nt in F a ir H aven. \Vith the n ew s tock issue the absorption o f the \ Vi n 
ch es t er , \ venue system will b e substantia lly com pl et ed. 

S IO U X CITY, I A .- lt is said t hat con trol of th e Sioux City Traction Com • 
pan y and th e S ioux City Gas & El ec tri c Company has passed in to h ands that 
will e ffec t a con solid a ti on o f th e compan ies. 

SI ' RI NC F I E L D, ILL.- E . \\ '. Cla rk & Compan y, o f P hi ladelph ia, a re re· 
port ed t o !J c n egot ia t in g for the purchase of the Spr in gfield Con solida ted R ail. 
way Company. I t is a lso sa id tha t Cla rk & Compan y are an xious to p ur
chase th e local electr ic ligh t plant and tha t a con solida t ion of th e railway a n d 
li g h t in g interes t s o f th e ci ty is plann ed. 

l'AD UC\ H , KY.-Th e r eorganizat io n of the Paducah Street R a il way Com 
pan y has b een effec ted. T he compan y will issue $UH),000 in bonds and will 
m ak e ex ten sive improvem ents. ( >ffic er s hav e b een elec ted as foll ows: George 
C. Tho m as, presiden t; George C. \ Vallage, vice-presid en t; A. L . Rich,. of 
Ci n cinnati, secreta r y- treasurer ; H . L. P orter , of Ci n cinna ti, su perin tendent . 

ST. JOSEPH , l\1O.- Th e St. J oseph Rai lway, Lig ht , H eat & P ower Com 
pan y has ob ta ined th e sanct ion of the city to issue $2,500,000 b ond s. The 
co m pan y h as vot ed to issue th e bo n d s, but its fra n chise r equires that th e 
assent of th e city sh a ll b e secured before th e bon ds are placed. 

CARROLLTO N , :\1O.- Th e electric lighting, water work s and street rai lway 
inter est s o f Carrollto n h ave b een con so lidat ed by the Car rollt o n \Ya t er , Li ght 
& R ailway Compan y. The compan y is capitalized at $100,000. T he o ffic er s an d 
d irector s of th e compan y are: Hern do n E ly, p r es iden t; T . L. \V es t , v ice
p r es id en t; P. E. Trot t er, secr eta ry ; J.. T. l\I a r sh a ll , treasurer ; \ V. R. P aint er , 
a udito r ; L. D. E ly and V . D . E ly, both o f S t . L ou is, direct or s. 

ST. J O SEPH, l\I O.- T h e property of th e St. J oseph R ail way, Light , H eat 
& Power Com pan y, w h ich in cl ud es th e street r a ilway syst em , a n electric 
li ghting plant, s team h eatin g plant an d other u tiliti es, has b een sold by F . 
I I . Harrim an , of New York, t o Se ligm an & Com pan y, o f New Y ork , and E . 
\V, Clark & Com pany, of Phi lad elphi a. Th e com pan y is b ond ed for $3,500,000. 
Th er e wi ll b e n o change in the loca l m an agemen t, Presi den t \V. T . V a n Brunt 
rEmaining in charge, it i s sa id. 

S CH E N ECTA D Y, N. Y.-The Schenectad y R ail way Co m pan y h as b egu:1 
work a t Ba llsto n on it s Schen ectady-Ball s ton bran ch. 

BROOKLYN, N. Y.-The Brooklyn R apid T ran sit Company r ep o rt s earn
in gs as fo llows : 

l\Iay. 1902 
(;ross r eceipts ............. ... .... ......... .... • , .. $1,151,,344.84 
Expen ses, includin g t axes . . . . . . . . . . . . . . . . . . • . . . . . 730,152.44 

Net , receipts ..•.... ......... ... , . . . . . . . . . . . . . . . . . . . $-126,192.40 
F or eleven m o n ths e nding 1Iay 31. 

Gross r eceipts .. . ........ . .. .... . .. .......... ...... $11,1,24,417.0'.I 
Expenses, including taxes . . . . . . . . . . . . . . . . . . . . . . . . 8,220,0li2. :3'J 

Net receipts ... . ........ .. ................... ...... $3,-104,354.'/6 

1901 
$1,0i 5,576.47 

715,161. 32 

$360,415. 15 

$10,920,174.38 
7 .237 ,894.l 2 

$:3,682,280.26 

CLEVELA N D , O IIIO .- A n arran g em ent for fi n an cin g the Lak e S h ore 
E lectric Rail way which wiil r esul t in r elieving the road o f a rece iver is sa id to 
hav e been e ffected. T h e com pan y will issu e bonds to the amoun t of $6.000,0011. 
Two- t hird s o f t h e sum will cov er floa tin g ind ebtedn ess, u nderlyin g bonds an d 
receiver s ' cert ifica tes ; $1,000,000 will be u sed in com ple ting th e road, an d an 
o th er $1,000,000 will b e held in t h e t reasury for fut ure em ergen c ies. Th e 
capital s tock is a lso to b e $6,000,000. T h is wi ll be d ivid ed into $1,500,000 pre
ferr ed s tock and $4,500 ,000 common stock . 

CLEVELAN D , O HI O .- T h e Ci n cinna t i, D ayton & Toledo T rac tio n 
Co mpany h as fi led in the severa l coun t ies traversed by its li n e a t rust m ort 
gage fo r $:;,000,000, g iven to th e Cleveland T rn st Company to secur e a n issu e 
o f $5,000,000 5 per cen t, twen ty-yea r bon d,. The mortgage cover s a ll th e 
proper t y recen tly con ~o lida t ed t o fo rm th e company mc'n tion ed. . \ portion 
o f th e mon ey deriv ed will b e u sed fo r the purpose of ahso rb ing ot her lin es to 
compl ete th e th rou g h li_n c fro m Toledo to Cincinnati. 
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TABLE OF OPERA TING ST A TISTICS 

Notlce.-These statistics will be carefully revised from month to mouth, upon information received from the companies direct, or from official sources. 
The table should be used In connection with our Financial Supplement "American Street Railway Investments," which contains the annual operating 
rE~rc1{.o the ends of the various financial years. Similar statistics in regai:d to roads not r eporting are solicited by the editors. • Including ta xes. 

COMPANY Period 

AKRON, O. 
Northern Ohio Tr. Co. I m., June'()'..! 

l '' " '01 
5 " !\lay 'O:? 
5 " " '01 
12" D ec. 'Ql 
12" " '00 

ALU ANY, N. Y. 
United Traction Co. __ l m., !\l a y '02 

1 " " '01 
11 u u '02 
11 " " '01 

6i ,631 :i6,5R9 
58.J!l l 32. 123 

251,31Ju 14S.773 
210,7'16 J:32,335 
617 ,01 I * 350,8-!51 

513.7:.!~ * 317,475 

131,371 1 90,3!)3 
1a,n ::1 60,993 

1,347, 142 928 ,159 
1,214,H(l 836 ,460 

17.1()4' 9, 118 
15,6i8 9,341 

18~ 658 10:3,986 
rnt,561 94,3.'>5 

31.041 
26,060 

102,533 
78,441 

266,166 
1!)6,249 

40,977 
12,730 

41 8,983 
3i8,2891 

8,0i5 
6 :337 

8:-1:612 
75,401 

11 ,1:.?l 
13,0ii6 

136,162 
141,133 

23,476r 
19,901 

239 299 
219:334 

17,021 
15,946 

1::io;&Yi 
55,117 

17,501 
t7, 170 

179,684 
158,955 

BOSTON, MASS. 
Uoston Elev. Ry. Co. 12 m., Sept,'01 10,869,496 7,3:36,597 3,532,8(19 2,896,359 636,S:39 

12" ' '00 10,236,99,1 6,828,110 3,408,884 2,932,839 476,044 

l'\las,;achusetts Elec. Cos 12 m., Seµt, 'OJ 5,778,13:3 3,915,486 1,862,648 937,206 925 44:! 
12 " '' '00 5,518,837 :3 ,6W,33, l 859,500 9!l4,29~ 865:206 

BROOKLYN, N. Y. I 
Brooklyn R. T. Co. ____ 1 m., May '02 1,156,34,, * 730. 152 426,l!l2 

l " " 'OJ I 1,075,576 * 7'15,Hil 360,415 _____ _ 

I 

11 " " :01 1 I0,9·20.1 74 *72:37894 3,682,280 ____ _ _ 
11" " 02 ll,G2t,41 71*8220U62 3,404,355 _____ _ 

ti" June 01 12,1:35,559 •7216008 4,919,551 4,341,748 577~803 I 

12" " '00 11,768,550 *7106373 4,662,177 {,135,!05 526,772 

HUFFALO, N. Y. I I 
International Tr. Co __ 1 m., M ay '02 264,181 14G,78i 117,.398 97,330 :!0,068 

l " " 'Ol 291,060 161,077 130,5R9 92,0-20 38,560 
CHARLESTON, S. C. l " " ' 00 209,309 115,487 93,823 78,250 15,572 

Charlceton IJunsol'ted I I U,y. Gas & 1~1. Co ____ 6 m., May '02 300,572 208,32:-, l!Jl,248
1 

~5 826 115,422 
6 " " ' OJ 245,745 150,425 86,320 ;6:714 9,607 

CHICAGO, ILL. I 
Chicago & l'\Iilwaukee l m., J ul!e ' O'..! 17,750, 7,06~ 10,68a 

Elec. Ry. Co. ____ ____ _ 1 " " '01 17,25.3 6 ,l!J5 11,057 
tl " " '02 i8,!J40 38,021 40,9]!) 
6 .. '01 65,461 34,403 31,0581 

Lake Street Elevated 12 m., Dec. '01 786,462 388,790 39,,663 
12 " " '00 757,954 378,661 3i0,293 

CLEVELAND, O. 
Cleveland & Chagrin l m., Feb. 'O::! 

Falls------------------ 1 u u '01 
12" Dec. 'OJ 
12" u '00 

Cleveland & Eastern __ 1 m., F~b. '02 
I " '01 
12" D ec. '01 
12" " 'OO 

Cleveland El. Ry. Co __ l m., 
l ,. 

15 u 

12" 
12" 

M ay '02 
u '01 
u ·,02 

" '01 
Dec. '01 

u '00 

3,454 2,255 
2,4:35 3,016 

47,Vi6 * 32,002 
4V,646 * 33,~72 

4,916 
3,525 

!)(1300 
52:89:3 

217,56:3 
187,049 
!)62,800 

3,616 
4,0J'i 

52,022 
36,672 

l,l!l(J 
t 581 

15,9~4 
16,3i4 

1,300 
t 512 

38,368 
26,2~1 

854,594 ------ ----- -
2,2Uli,8!l8 1,265,953 1,0:30,945 
2,061,;105 1,121,037 940 467 

2,951 
3,080 

43,678 t4}iu 
36,148 t 9,()27 

244,231 7&l;7i4 
258 483 681 984 

! ~ ~ 
Period '-' ·-COMPANY 

ow 
] 

3~ 

__ ,_""_ 
D ULUTH, l\IINN. 

I Duluth-Superior Tr ___ l m., June '02 
1 u u '01 
6 " " '02 
ti " " '01 

ELGIN, ILL. 

48,4()7 22 136 26,361 
3\l,265 w:016 1n,189: 

245,400 1-32,413 112,992 
208,339 ll!J,603 88,736 

9,655 
9,188 

57,844' 
54,765 

16,705 
10,001 
55,148 
33,970 

Elgin, Aurora & 
Southern Tr __________ { ~;, M~,Y :g~ 35,1 15 20,343 14,773 8,333 

29,616 16,097 13,519 8,333 
6,439 
5,186 

63 235 
21;;55 

1~ U H '02 
13" " '01 

HAMILTON, O. 
Southern Ohio Tr. Co. } ~;• A~!· :g~ 

12 " " '02 
12" " '01 

LONDON, ONT. 
London St. Ry. Co _____ ! n!;• M,~Y :gi 

5 U h '02 
5 " " '01 

MILWAUKEE, WIS. 
Milwaukee El. R y. & 

Lt. Co, ________ ____ ____ ~~. Ju~,e :gj 

MINNEAPOLIS,MINN. 

6 u u '02 
6 u u '01 
12" Dec., '0 1 
12" " '00 

Twin City R. T. Co ____ ~ ~;• M,~Y :gi 
5 " '02 
5 l' U '01 

379,252 216,017 163,235 100,000 
330,578 208,823 121 ,,55 100,000 

27,774 15,:/45 12,529 
23,5:30 14,405 9,1:!5 

353,141 186,36:'l 166,779 
30:3,704 166,757 136,946 

12,2:1 1 
10,00·3 
51,421 
46,l!l5 

7,886 
6,818 

34,609 
31,054 

4,348 
3,185 

16,812 
14,241 

222,450 107,193 11,5,257 
202,4 16 94,430 107,980 

1,2,4,629 612 .304 662,325 
1,123,765 586,463 537,302 
2,442,342 1,185,534 l ,256,808

1 

2,2'.:?0,698 1,129,787 1,090,911 

2!16,991 136,9641 160,028 
251,946 114,340 137,605 

1,356,556 649,003 707,553 
1,178,257 563,664 614,593 

7,500 
7,500 

90,000 
90,000 

2,410 
2,0ill 

11,306 
9,886 

66,015 
62,780 

389,554 
'-165,3:/3 
755,139 
824,665 

5,029 
1,625 

76,779 
46,946 

1,938 
1,107 
5,507 
4,355 

40,242 
45,207 

272 771 
m:o,8 
:-,01,66!! 
266,247 

58,733 10),294 
56,6.'-!3 811,971 

202,800 414,752 
273,093 3 11,498 

MONTREAL, VAN. 
Montreal St. Ry. Co. __ l m., 'I.fay 't:l! 178,408 86,780 91,628 18,67'2 72,95n 

l " " '01 161,283 90,766 70,518 11 63:3 58,88.5 
8 " '02 1,257,518 766,:/38 4!l l,280 124,ll07 366,3,3 
8 " " '01 1,17J,099 743,687 430,412 75,!!95 354,4 17 

NEW YORK CITY. 
Manhattan Ry. Co. ____ 3 m., D';',c. '01 3,038,435 1,404,971 1,633,465 753,135 880,329 

3 " '001 2,7i8,598 1,340,696 1,387,902 749,85'i 638,04!', 
12" Ser.t, 01 10,455,872 5,328,649 5,127,2'.23 2,tltlc!,132 2,444,091 
L:! " ' '00 !!,!J50,735 5,195,31214,75.>,423 2,688,644 2,066,779 

Metropolitan St. Ry __ 3 m., Dec. '01 3,887,!136 l,72.'-l,9722,143,96411,151,140 09~.824 
:l " " '00 3,,86 0.30 1,699,649 ·Z,086,381 Jl,138,467 917,!114 
1:l" June '01 14,720,76716,755,131 7,965,636 4,534,068 3,431,!'i67 
12" " '00 14,4ll7,134 6,631,254 7,805,880 4,445,720 3,360,160 

OLEAN,N_Y. I 
Olean St. Ry, Co ______ i ~;• M~f· :g~ t~ ~:iu ~}r u:~ ~ 

!J " " 'iN 41,7:15 21 611 20,124 t:! 343 7,781 
o " " •01 39,2,o 19,276 1!1,994 11:oos 8,925 

PHILADELPHIA, PA. 1 n,., May '02 
American R a ilwavs , __ I ·• ·• 'OJ 

• 11 " " '02 
11" " '01 

97,701 
;'3,406 

908,:3fi6 
764 560 

1

.5 .. 

Cleve land, Elyria & 
\Vestern, ____ __________ 

1

t m., J u ne '02 
1 " " '01 

(!5.198 
22,2:36 

128,3!1:! 
107,0~7 
249 :.!uO 
1,9:6981 

13,026 
9,73ti 

77,728 
64,:/59 

136,865 
102,3!)3 

12,l'i'fl 
12,5011 
50,661 
42 7681 

11 

RICHMOND, VA. 
Richmond Trac. Co. __ 1 m, Sept. 'OJ 20 ,!J!?I 15,669 5,3'2'2 

9,957 
79,027 
94,859 

::~i1- ~:m 6 u u '02 
6 " " '01 
12" Dec. 'OJ 
12" " '00 

Cleveland, Painesville I 
& Eastern ____________ I m., June '02 

l " " '01 
6 " '02 
fl U H '01 

)ENVER, COL. 112" Dec. '01 
Denver City Tramway 12 " " '00 

Co. ___________________ _ 

DETROIT, MICH. 
Detroit Unite<! Ry ___ _ 

lm., 
I " 
4 " 
4 " 
12 
12" 

A pl. '0~ 
" '01 
H '0-..! 
" 'OJ 

Dec. '01

1 

·~ '00 

1 m., June '02 
1 " •• '01 
6 " " '02 
6 " " '01 
12" Dec. '01 
12" " '00 

n;!~o~~u;1:1edL~~:t Hu- { '":1;• At '8i 
(Rapid Ry, System) 

17,747 
l!\,7 18 
7!l,5'i7 
ti5,HO 

161,flil
1 

14l,ll'.!I 

124,516 
11 6,357 
4Hl,:318 
435,:.!\Ji 

1,507,2():3 
1,302,:l!JC 

9,5211 
8,035 

44,1)7() 
30,22s 

=~rn~ 
66,t,:i;J 
62,8l6 

261,118 
236,915 
818,~21 

. 722,458 

n2:394 
77,304 

8,2~ 
7,714 

31,~57 
29,2:!l 
77,869 
71,520 

57,98.3 
53,490 

2'J0,2:30 
108,382 
688 965 
579:839 

291 ,4701* 159,33.'-l 132,137 
260, 109 * 139,412 120,697 

l,6U0,6i5 * !l07,044 693,631 
1,384,181 * 775,3.J7 608,834 
2,919,171 *1596765 1,322,046 
2,575,277 *1439058 1,136,2]() 

29,611 
28,877 

18,392 
18,062 

11,219 
10,816 

32,865 
31 304 

131:259 
125,622 
383 180 
374:291 

10,568 
ll,692 

55,371 
42,742 

26,119 
2'Z,l86 
88,972 
72,759 

305,785 
205,548 

------ 1 
2il1;s02 
263,715 
670,129 
519,751 

l'i5l 
l , lll4 I 

l " " '00 
12 ., " '011 

1:.! u u ·oo 

ROCHESTER, N. Y. 
Rochester Ry ___ _______ ~~;• Ju~e '~f 

6 " " '02 
6 " " '01 

SCH ENEC'r ADY, N. Y. 
Schenectady Ry. Co _ _ g ~;• Dec. 'Ol j 

.. '001 

SYRACUSE, N. Y. 
Syracuse R. T. Co ___ _ ~ ~;• Ju.~e ::1 

12 " " '02 
12 " " '01 

TOLEDO, 0, 
T o ledo Ry. & Lt. Co. __ ~ ~;• l\I~y :gi 

W. NEW BRIGHTON, 
s. 1. 

5 H u '()2 
5 u .. '01 
12 " Dec. '01 
12 " '00 

Staten Island Ry ______ : ~;• M~_r- :g'f 

20,72, 10,770 
218,569 139,512 
20:3 ,057 108, 19~ 

38,618 40,410 
37,608 57,250 

46,809 42,426 24,iM 
45,814 3(),413 26 704 

288,005 2:i9,7:37 148,608 
306,966 188,259 147,157 

84,061 
30,876 

46;1H9 
14,517 

37,112 
16,35!! 

13,454 
6,0tl7 

60,863 34,780 26,064 19,025 
56,952 30,942 26,010 18,947 

6(J3,28 l 384,265 309,010 228,246 
621,2fl9 340,830 280,,69 223,918 

117,005 * 60,246 
101,255 * 53,037 
548,601 * 288,224 
486,027 * 249,479 

1,3:1,084 *6.'-16,407 
1,182,517 * 616,945 

56,759 
46,218 

260,311 
236,548 
674,677 
565,572 

17,67· 
12,70!! 
\ll,130 
41, 10-2 

23,658 
10,272 

7,039 
,,063 

80,773 
56,550 

38,189 
3\897 

46,906 t 8.717 
38,:.!88 t 2,391 

8.778 t17,495 
8,217 tl0,608 




