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Chicago Elevated Railways lo be Assessed as Steam Roads 
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Board o f Equali zati on or by the Cook County B oard of R eview 
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handled like the Toronto strike, a speedy settlement would have 

been effected, and most of the trouble wou ld have been avoi ded. 

Electric Franchise Asked for a Chicago Steam Road 
A significant m ove has been m ad e by the Chicago, Mi lwaukee 

& St . P:rnl Railway in asking th e Chicago City Council for a 

franchise g iving it the right to use electri city or compressed air as 

moti ve power on its suburban lin e from Evanston. This ordi­

nance was introduced in the council o n the evening of June 18 
and was referred to th e committee o n locai transportation. Th e 

g rant is asked for twenty yea rs, beginning with 1903. For a num­

ber of years there has been much talk of an arrangement between 

the Northwestern Elevated Railway and th e Chicago, Milwaukee 

& St. Paul Railway whereby trains fr om Evanston on th e latter 

road may be run into town over the Northwestern E levated track s. 

H owever, the suburbanites who depend upon thi s road fo r tran s­

portation are now clamoring for r~licf, and th ey are urging their 

claims before the council and th e Mayor with much vig0r and 
persistence. 

Forfeiture of Franchises 
The question of abandonment of a street railway ro ute is dis 

cussed in an opinion by Corporation Council Ri ves, who has in ­

vestigated the subject for th e benefit o i the borough presidents 

of New York. Frequently companies find in remodelin g their 

syst em s that certai n lin es a re neither profitable nor necessary, but 

that th ey m ay be of great valu e later, and consequently they do not 

wi sh to relinqui sh th ei r franchises. In o rder to r etain their rights 

the companies continu e a few cars, even though they be oper ated 

at considerable loss. Briefly, Mr. Rive s declares that this is not 

enough, a nd th a t wher e th e company does not furni sh reg11Iar and 

frequent service th e franchi se is forfeited and the munici pality is 

justified in causing the removal of the tracks from the street. 

To Enlarge the Chicago Union Elevated Loop 
It is a m atter fo r se ri ous r eflectio n that a city di str ict with out 

surface or elevat ed railway service is mi ghty anxious to get it, 

but a ft er it has once been establi sh ed in th e neighborhood, and the 

localit y has been built up as a result of the incoming of the local 

transportatio n system s, th ere is a tremendous opposition to any 

changes o r extension s. T hese th oughts are suggested by the 

si tuation in Chicago. As th e capacity of th e Union Elevated 

loop arou nd th e downtown district of Chicago 1s begins 

ning to r each its limit in number of trains that can b e accommo­

dated, there is talk of extensions. One scheme proposed is to 

cut the loop in two by building a line across Mon roe Street fro m 

Fifth Avenue to Wabash Avenue. Some property owners on 

Monroe Street favor it , but oth ers arc opposed and promise all 

sorts of dreadful things if an attempt is made to build the line. 
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Th e oth er plan is to make P olk Stree t th e southern side of th e 
loop, two long blocks furth er south than the present line, which 
ic: on Van Buren Street. Now, Polk Street forms the "seamy 

edge" of the downtown distri ct, and while th e expan sion o f the 
bu siness district is undoubtedly in that direct io n, th e " seamy" 
characteri stics are still very prominent. The Polk Street real es­
tate h olders are falling over themselves t o get the loop, and are 
for min g an assoc ia tion to furth er th e movement to secure the loop 
ex tension, as they r eali ze that the ado ptio n of their plan would 
m ea n an imm ediat e adva ncem ent of va lu es g rea ter than would 
co me through th e natural developm ent in many yea r s. A furth er 
ex t en sion t o Twelfth St reet is aiso advocated, and this is prob ably 
th e wi se r course, a lth ough it is lookin g far ah ead. \Vhen th e union 
loop was ori g inally built city o fficial s and bu siness m en did n o t 
fully recognize what ~tn important facto r it was destined to be­
co me in the city tran sportat ion sys tem. Now that it ha s becom e 

apparent , ampl e provision sh ould be made. 

Single Phase Motors for Heavy Railroad Service 
The most important event o f the Institute meeting at Great Bar­

r ington la st week wa s the announcement made by Bion J. Arnold 
that he had perfected a system of electric rai lroa ding employing a 

~ingle-phase motor, a system which was at on ce r ecognized as an 
innovation o f far reaching s ignifigance, and one that seems destined 
to prove an important factor in the applica tion of electricity to the 

ser vice now per fo rmed exclu sively by st eam lines. Mr. Arnold out­
lined the principle and application o f hi s in vention in hi s address 
before the Institute, and we are enabled to present on another page 

of thi s issue a brief r esume of hi s work in thi s fi eld. 
Tt is proposed to u se a s ingle-pha se motor in which th e element 

commonly known as the ~tat.or will be made so as to r evolve, as will 
abo the usual rotor. By this mean s the synchronous relation may 

lie maintain ed between the stator an d rotor, while a t the same time 
eit her of th ese element s may have any desired speed between zero 
and max imum. Co mpressed ai r engines and air storage are im­

purtant feat nres of the combination , one engin e being connected 
with the ;;tator and the other with the rotor in the opposite direction . 

T he motor is always conn ected to lin e, and thu s either the rotor or 
stator, or both, will be always in motion. \Vhen the ca r is at r est 
the stator run s at synch ronous speed and c0111presscs ai r for storage. 
vVhen it is desired to start the ca r the stator -compressor engine 

is th rott led, and to maintain the synchronou s r elat ion between the 
stato r and rotor, it follows that the latter w ill begin to rotate and 
to propel the ca r. As the stator engine is g radually throttled the 

rotor speed in creases correspondingly, until , fin ally, when the stator 
is brought to r est, the rotor wi ll have a ttained synchronous speed. 
Should a higher speed than that corresponding to synchronism be 

desired the stator may be revolved in the same direction as the 
roto r, and, if in sta rting a h igher t orque than th at of the m oto r 
itself is r equired, the engine of the rotor may be utilized. The 
detail s fo r r egul ating the equipment have been thoroughly worked 
out and compri se many interesting features of control, giving a 
great flexibility to the sys tem, such as has h eretofore been wanting 
in all alternating m ot or equipments fo r thi s clas s o f work. An­
other important featu re o f Mr. Arnold's plan is the fact that the 
sys tem practica lly provides fo r a self-contained unit , as it is pos­
sible to operate the car for a con siderable distance by means of the 
compressed air engines without depending upon any other source 
of power. Thi s feature will doubtless prove very useful in operat­

ing long interurban lines that pa ss through cities and towns where 
it is impossible or undesi rable to depend upon the usual method of 
current supply, or where permi ssion to erect overhead wires could 

not be obtained. 
W e are plea sed to note that the new system will have a practical 

applicat ion very shortly on a sixty-mile \Vestern road now being 
built. T hi s should at on ce determine the practicability of the plan in 
so far as engineering detail s are concerned, and if it meet the ex­
pecta tions of its friends the development of electricity in it s applica­

tion to long-distance heaYy sen-ice rai lroading will have made a 

mighty advance, 

Data Needed on Rural Trolley Lines 
Th ere is need for more complete r eliable figure s on the poss ibl e 

fr eight and pa ssenger bu siness obtainable from rural communities 
by an electric road built primarily to serve such a district. Our 
article on the freight business of the Chicago, Harvard & Geneva 

Lake Railway in the issue o f June 7 gave the results in a single 
instance, although in thi s case the freight business was a secondary 
matter as compared with throu gh pa sse nger travel. Before general 

conclusions can be r eached figures should be obtained from a 
number of rural communities. As pointed out by Dr. L o uis Bell 
in an article in the STREET RAILWAY JO URNAL of March I, 1902, 

on "The Function of Small Roads," there are many places in the 
U nited States where it would be possible t o build cheaply de­
sign ed electric lines which, although not of heavy enough con­

st ruction for severe traffi c, would be suffici ent to serve a sparsely 
se ttl ed territory aclmira bly and which could be made to pay be­

ca use of the low investment. The trend of electric railway build­
ing ha s undoubtedly been toward larger and more costly roads 
rather than ·in the other direction, but it is well not to lose sight of 
the possibilities of the small roads. It should be a matter of the 
greatest interest and importance not only to those directly inter­
ested in the street railway business, but to rural communities in 
general, to know just h ow far electric railway operation on the 
small scale menti oned can be carried into country districts with 
profit. That question has been settled so far as steam road op­
era tion is concerned, and it has been gen erally assumed :i mong 
eng inee r s th at for a very small traffic through agricultural reg ion s 

steam roads can be made to pay where an electric road could not. 
While thi s is undoubtedly true in some cases, th e; e are certainly 
plenty of others where th ere is at lea st room for experiment 
whether a profitable electric road could not be con struct ed along 
the most economical lines, giving a tolerably frequent service and 
obtaining power from neighboring electric light station s, possibly 
with the aid of a storage battery. It is a que stion yet to be answered 
whether a rural electric railway of thi s kind would not crea~e a 
traffic between a rural community and it s nea rest la rge town 
which could not by any means be obtained by a stea u1 road, with 
its necessarily infrequent service over th e same route. To give 
such a service, present ideas as to proper construction and opera­
tion would have to be reYoluti onized and both first cost and op­
erating expense would have to be scaled clown to the lowest point. 
but this need _not necessarily be bad en gin eering for such a prop­
os ition, because very light traffic justifies very economical meth­

ods in operation and construction. 
The experience of th e independ ent teieph on e industry may shed 

some light on this subject. In that bu siness farmers' telephone 

lines have been constructed and maintained by the users them­
selves where formerly it was thought that telephone service was 
impracticable. The construction is ch ea p in many cases, to be 
sure, and the farmers do much of the work of construction and 

maintenance them selves. The lin es are not as reliable as the 
magnificent long-distance circuits of the large telephone com­
panies, but they serve very well their purpose of furnishing the 
farmers a means of communication with town. May it not he 
that before long we will see electric roads serving similar rural 
communities and built with the co-operation of the farmers them­
selves ? There should, of course, be some level-headed electric 
railway man to supervi se such an enterprise. U ncler his direction 
a large part of the work of grading and track laying could be 
clone by farmers interested in the construction of the road who 
could be given stock in the company in exchange for their serv­
ices, leaving only the purchase of material for outside capital to 
take care of, and in many cases a large part of this latter sum 
would be subscribed by business men and shippers in the principal 
town terminus, who would also be interested in the construction 
o f such a road. From the local support which would th 1.1s be 
obtained, and with a level-headed business man and engineer at 
the head of affairs in an advisory capacity, there would be :1 good 
chance for suc;cess if the population served was at all sufficient to. 
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support a road. T he value of the farm land with in r each of such 
a road could not fa il to be g reat ly increased o n account of the 
connec tion with town, and thi s, too, ought t o prove a powerful 
influen ce in encoura ging the building o f such roads. H owever, 
as sa id befo r e, there is n eed o f mo re light on th e question of how 
much business can be obtained fro m a rural t errito ry be fo re any 
predict ions can be made as to how fa r such building will be 

carr ied on. 

Louisiana Passes a " Jim Crow " Bill 
Foll owin g the exa mple of Virg inia, th e L ouisiana L egislature 

on June 2 1 passed th e "Jim Crow" b ill a ffec t ing st r eet ra ilway 
compa nies of the Sta te. T his m easure is known as the \iVilson 
separate-car bi ll and r equires th e street railway com pa nies to p ro­
vide separate cars o r sepa rate accommodation s on their cars for 
negroes. The bill passed the Senat e with only o ne dissent ing vote. 
The law had already passed th e H ouse, and the st reet ra ilway 
companies ha ,;e signifi ed th eir will ingness to comply with it s 

provisio ns. 

New York Central's Terminal Plans 
Mr. A rnold' s Institute paper describing ihe investigat io n con­

duct ed by him for the New York Central Railroad Company, with 
a view to changing the motive power a t the t erminu s in thi s city , 
is a va luable contributi o n o n t he availability o f eiectri city fo r 
heavy railroad work. It is tru e that the questio n was merely one 
o f th e substitution of elect ricity fo r steam upon the te rminal sys­
tem, which is entirely diffe rent both in scope and character fro m 
undertaking the complete equipment of a steam railroad system ; 
but in thi s case, at least, th e problem was mu ch more int ricate 
than would be one o f ordinary r ail roadin g and was much more un­
favo rable th an would. be th e larger o ne o f th e introduction o f a 

com plete electric rai lway syst em. Th e conditions we re about as 
t~nfavo rable fo r electricity as any tha t co uld be found within the 
scope of rail road eng ineering, and in addition to thi s th e con­
ser vati ve attitude of M r. A rnold th ro ug hout thi s investigation 
precluded the poss ibility o f any advantage being g iven to elec­

t ri city in compari son with st eam ; on th e contrary, it may be 
safely said that th e opponents of electric traction could not ask 
fo r a more sever e and ex act ing o rdeal than th at to which M r. 
A rnold subj ected the electri cal equipment during the comparative 
test s. In th e face of th ese fact s it is r eally surprising, and , of 
course, highly gratifying , th at electricity was able to show a ny 
economical advantage whatever over st eam ; yet lVlr. A rnold 's 
repo rt, tak ing into consideration all th e operating expenses a nd 
fixed cha rges, shows a slight saving amounting t o 2 per cent 01 

th e t ot al cost pe r loco motive mile in favo r o f th e electri c system. 

U nder th e ci rcumstances it is only r easonable to expec t that much 
more favora bl e result s will be obtained in actual commercial op­
era tio n than th ose recorded in th is investigation, fo r it is admit ­
t t d that no such combination of unfavo rable circumstances as 
th ose under which t he elec trical t ests were made would be fo und 
in any modern railroad system, W e should not lose sight of the 

fac t e ith er that it was not th e aim of th e company nor of it s eng i­
neer t o select th e chea pest m eth od fo r thi s work, but rath er to de­
term ine the best pract ical p la n fo r eliminating th e dangers a ttend­
ing the e mployment of steam loco motives which consideratior,s 
cf public safety required t o be abandoned. 

T he problem, th erefore, th at confronted Mr. A rnold was how 
best to accomplish thi s change. T he investigation em braced th e 
enti re questio n of the substitution of electricity fo r st eam locomo­

tives, and the cost of th e several m ethods wa s worked o ut fo r a ll 
the conditions which it was deemed would m aterially a ffect th e 
resul t and which ought to be co nside red. The t abula ted re sult ., 
of these inves ti gat io ns cover th e cost of o peratin g the proposed 
system in twelve different ways, beginn ing with the plan of estab­
lish in g a single dir ect-current pow er stat ion a t the center of the 
system and near the tracks with no sto rage batteries whatever and 

employin g a 600-volt worki ng conductor. Several modifi ca ti ons 
of thi s syste m, an alt er nati ng-current pl an , a co ntbinat ion o f 
alternating-current and d irect -current power sta tiqns and an ar­
range ment o f battnies o n loco moti ves ch .:: rged from workin g 
conductor s, were a ll considered and finally di scarded for on e 
which provided fo r t he establi sh ment o f a power statio n for gen­
erating alternat ing a nd direc t cur rent a t the H arlem R iver near 

o ne end of the line, wi th a sub-statio n near th e oth er end, a nd 
batteries in both statio ns. T he last-mentioned system is abo ut 
IO per cent less eco nomical th an the simple 600-volt distri bu tion 
prov ided for in the fir st plan, but it has a great er fac tor of safety 
and is entirely p rac tical in every parti cu lar, whereas th e first 
plan ca ll ee! for a p ower station a t a po int wh ere it wo uld prob­
ably be di ffi cult to establish and maintain it. T akin g everyth ing 
into co nsideration, there is no doubt that th e recom1rendations of 
M r. A rnold in favo r of t he last p lan will be ge nera!iy approved 
by th ose who are experi enced in t h is lii:e and espec ially fa 1:1ilia r 
wi th th e ex acti ng requiremer, t s of this se rvice. 

We have only attempted to touch incidentally upon some of the 
important features which an: ve ry thorou ghly covered in M r. Ar­
nold 's paper, and we r ecommend a ca reful study o f the r eport a:, 
presented elsewhere in thi s issue to all who are interested in th is 
subj ect. 

Burning Oil in Power Plants 
Tho se who have had th e most experience wi th fuel o il are g en­

era lly conservati ve in th eir clai m s, eve n thoug h they may be con­
sistent advocates o f it, fo r they recog nize that t here are many fea­
tures about an installatio n fo r thi s purpose that requi re constan t at­
tention. Many inves tigators are misled by the apparent sim plicity 
of th e equipment. It is ea sy enough to conver t a furnace from 
coal to o il, but it is just as easy to return to th e old meth od , and 
those wh ose expectation s have been raised too high are liable to 
do thi s if they accept th e statem ent of "oil boomers'' and intrust 
th e pl ant to inexp er ienced han ds at t he star t. To secure sa tis­

facto ry result s it is necessa ry to exe rci se considerable ca re, firs t 
o f a ll , in th e desig ning and buildi ng of th e p lant and then in prop­
erly operatin g it. An essential feature is that the oil must flow 
to th e burners at a steady pressure, oth erwi se th e fir es wi ll be put 
out , and besides th e annoyance and lo ss r esul ting from this there 
is great dange r of explos ion. Expe rience has shown t hat when 
th e flow of oil a t the burners is unst eady the st rain is likely t o 
blow th e flam e out o r more oil will come th ro ugh th e burner than 
can be p rope rly atomized and th e fi r e will smoke badly, filli ng the 
tubes with a soot t hat is ha rder t o remove tha n that produced by 
ccal. Moreove r, the o il that is n ot atomjzed will fl ow away and 
be lost. T h ere is always a liabiiity , t oo , that the o il that runs 

into th e pit at such times may ca use a serious explosion. This is 
recognized by the best authori ti es on the subj ect, and th ey a re 
trying t o impress it upon others wh o a re less experi enced, and, 
possibly because of thi s fac t , more r adical in their views. In o ne 
electrical p lant which was inst alled by ex peri enced enginee rs and 
di scussed at a recent conven tion the boiler s were provided with 
peep-holes in the back to enable th e a tt endant to see the conditio n 
o f hi s fir e. Ca re was taken to wa tch t he fires ve ry closely, a nd 

in ca se they went out fo r any reaso n to shut o ff th e oi l imme­
dia tely, as th e gas fro m th e oi l, combi ned wit h air in certa in 
proport io ns, ·w as fo un d to be very explosive. It was pointed out 
that cases o f th is kind have been known where explosions oc­
curred which took the damper up the chimney a nd blew out the 
front o f the bo il er. Y et we are frequen tly told th at absolut ely no 
att ention is required for o il -burning apparatu s and that the sim­
plicity of th e a rra ngement m akes it possible for anyone to equip 
a plant of thi s kind. S uch a policy is bound t o reac t, a nd th e con­
seque nces ca nno t be evaded where it is persisted in. As long as 
the o il men wit hho ld importan t info r ma tion of thi s kind they 
ca nnot hope to enjoy the confidence of t he m en r esponsible fo r the 
successful operation o f important power plants. 
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Mineola, Hempstead and Freeport Traction Company 

About a month ago the Mineola, H empstead & Freeport Traction 
Company opened its system of traction lines on L ong I sland, and 
already the origir:a l estimates of traffic have heen greatly exceeded. 
T he promoters of the road met with con siderable opposition, both 
frum res idents in the section affected and from the steam railroad 
lines ser ving the di strict. But the electric road won, and it has n ow 
con structed between Mineola and H empstead, and between Free­
port and Hempstead one of th e best-equipped short interurban lines 
in the country. Extensive additions a re already under way in the 
shape of a IO-mi le conn ect ion between Hempstead and J amaica, 
where the track is now being laid. T he present route of the road, 
,yhich is about 8½ miles in length, fo llows the country turnpikes 
and roads, but some of the con templ ated extensions may be built 
on the company 's own right of way. The part of the system which 
is completed run s from Mineola on the north, through Garden 
City to Hempstead, a distance of about 3 miles, and from H emp­
stead south to the town of Freeport , through which it passes to 
the southern boundary. T he accompanying map shows in heavy 
lin es the secti on now being operated, and in dotted lines the con­
nection between Hempstead and J amaic<1.; the portion between 
Hempstead and Queen s being nearly compl et ed , and that between 
Queens and J amaica having been tentatively dec ided upon . 

This section of country is ext remely level, so tha t there are 
. practi cally no g rades of any importance on the enti re system. The 

track con struction con si, t s of yellow pine ties; 2 ft ., center to 
center, on which are lai d 7-in. tram-head girder rail s, weighing 
So lb s. per ya rd . T he rail s are cut in 60-ft. leng ths, and are sup­
ported by rail braces, making the track work thoroughly r eliabl e. 
The rai ls ar e connected by ordinary fi sh-plates, and prot ected bon,cl s 
are used. 

The overhead material is furnished by the Ohio Brass Company, 
a nd consi sts of a doubl e tro lley wire supported both by span wi res 
and s ide pole and brackets; ooo grooved trolley wire is usep. Th e 
double trolley wire g ive s sufficient feede r capaci ty for the Mi neola 
branch, but for the Freeport branch th ere is a sin g le 0000 feed wire 

in the vicin ity of th e railroad tracks, the current will not be 
interrupted and the car can be taken safely across. Another inter­
esting feature of the overhead work is an overhead switch, by 
mean s of which the two trolley wires are brought together at a Y, 
which makes the trolley pole take the correct wire without atten­
t ion from the motorman. T hi s switch is placed a few rods from 

STORAGE BATTERY AUXILIARY 

the angle of the Y. On one si de of the switch the two trolley wires 
a re separated to the standard distance, and on the other they are 
brought cl ose together or a single wire is used. The switch has a 
spring tongue, and a t rolley wheel approaching the switch from the 
Y will be thrown by thi s tongue to the right-hand wire, but when 
going in the opposite direction the tongue is forced over and the 

ROTARY CONVERTER AND BOOSTER IN HEMPSTEAD SUB-STATION 

to a point about half-way between Hempstead and Freeport. An 
interest ing feature of the overhead construction is the method o f 
crossing steam railroad tracks. In order to lessen the danger of a 
ca r being stalled on a g rade crossing, the State Board of Railroad 
Commissioners approved the overhead trough construction shov.:n 
in the accompanying engraving. T hi s consists o f a sheet-copper 
inverted trough, backed by iron bracket s, through the tops of which 
pass the bolts for the two lines of troll ey ear s. The enti r e trough, 
which is insulated by the type of span in sulator s shown in the 
cut, is alive, and should the trolley wh eel jump from the wire while 

wheel passes the switch to the single wire beyond. At the angles of 
the Y ordinary overhead switches are used. These spring-tongue 
switches are manufactured by A . F. Bartlett, of Saginaw, 
M ich. 

The power fo r the line is supplied by a sub-station at Hemp­
stead, which receives alternating current from the Roslyn Light 
& Power Company's plant at Roslyn. This plant was originally 
built for supplying a few of the handsome private residences which 
abound in this locality, but its territory has been greatly extended 
and it furnishes light and power for a number of adjoining towns. 
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T he sub-station used by the rai lway also con tain s t ransfor mers for 
bo th con stant cmrent and constant voltage, supply circuits 
used fo r stree t arc and r esidential incandescent li ghting respec­
ti ve ly. T he tra nsmission is three-phase at 6600 volt s and 6o cycles. 
T hree-phase, stat ionary, step- clown transformers in the sub-sta­
tion r educe thi s voltage direct ly to the require­
ments o f the rota ry converters. At present 
there is but one W estin gh ouse rotary of 200 

kw capacity, but an additional unit will prob­
ably soon be installed. Thi s plant is another 
example of th e successful operati on of roLtry 
converters on 60-cycle circuit s. T he rotary is 
start ed by m eans of a Type C Westin ghouse 
induction m ot o r, mounted a t one end of the 
sha ft . The line vo ltage at th e sub-statio n is 
550 volts, and unifo rm load on th e rotary co n­
ve rt er is assur ed by the use of a storage bat tery 

· and booste r. T he storage ba tt ery is placed in 
a room immediat ely behind the conver ter 
room and contains 270 ce ll s of chlo ride ,'<C ­

cumulator s of thirtee n Type F plates, made by 
the E lectri c Sto rage Batt ery Company, o f 
Philadelphia. These cell s ar e mount ed on 
insulat ed sand t rays, r estin g on the usual type 
of batt ery racks, and the lead strap s wh ich 
fo rm the connection are brazed together. 
There is no room fo r more p lates in the cell s, 
and , as seen by the accompanying view of the 
interior of the battery room , th ere is no ac­
commodation . for mo-e cells on the floo r, but 
th e capacity may be doubled by a second se ries 
immediately over th ose now in use. T he bat­
tery is capable o f di scharg ing on full charge 
at the rat e of 12.0 amps. The boo ster which 
regulates the charge and dischar ge o f the bat­
tery is a moto r gen erato r built by the We stern 
E lectric Company, and is situated near th e ro­
tary convert er , as shown in one of the views. 
T h e output of the booste r is 300 amps, at 60 
volts. The swit chboards are of blue Vermont 
marble equi pped with the u~ual apparatus for a 
station of thi s kind, most of which was fur­
ni shed by the Westin ghouse E lectri c & Manu­
facturing Company. 

The consulting eng inee r fo r the Roslyn 
E lectric Li ght Company is C. 0. Mailloux, of New York. M r. 
Mailloux has rece ntly contracted with Westingh ouse, Church , 
Kerr & Company for two 400-hp Westin gh ouse st eam turbines 
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o rder. The roo m is well lighted and ventila t ed and is equipped 
with drill-press, lathe, g rindston e and o ther tools, d riven by a line 
shaft belted t o an induction m ot or op era ted o n th e lig htin g cir­
cuit. The p ow er for the m a chin e sho p is ther efore en ­
ti rely di stinct from the ra ilway circuit , and the shop can be run 
a ft er the rotary has been shut down, either in case of accident to the 

FIRST CAR OPERATED OVER THE ROAD 

rota ry or it s aux iliary apparat us, o r while the car service is sus­
pended during the n ight. Th e sloping character of the ground has 
g iven an opportuni ty fo r con st ructing a track pit of somewhat novel 
design. The tracks en tering the shop a r e about 4 ft . above the 
fl oo r. Th ey run alon g the side of the wall, and the r ail n ear est the 
center o f the room is supported by a wooden stringer r esting on 
brick piers. \Vhen a car is in the house, therefore, access can be had 
to it fr o m undern eath with con sider able ease. The m aster m echanic 
has des ig ned a simple a nd efficient h oist fo r lowering th e m ot o rs 
into the pit, and handling other heavy work. T hi s hoist con sists o f 

INTERIOR OF CAR 

an ordinary lifting j ack supporting a platform, the whole being 
placed on a small fo ur-wheeled truck which can be moved around 
with ease under the car and out between the pier s. The plot of 
ground upon which the sub-sta tion is built is of considerable ex­
tent, and ample prov ision has ther efore been made for future addi­
tion s to the plant. 

T he rolling stock at present consists o f four handsome double­
truck cars, built by the W ason M anufacturing Company, of Spring­
field, Mass. The trucks for these car s were furnished by the Peck­
ham M anufacturing Company, of New York, and are specially 
adapted to high -speed interurban service. The car equipment is 

soon to be doubled by an increase of four cars of the same type 
made by the John Stephenson Company, of Elizabeth, N. J. The 
car s seat forty-four passengers, the arrangement of the seats being 
similar to that adopted by the Worcester (Mass.) Consolidated 
road. The seats at each end are longitudinal and hold four pas­
sen g('.r s each, and in the center of the car there are cross seats of 

- the walk-over pattern. The seats were made 
by the H eywo od Bros. & Wakefield Company, 
of W akefi eld, Mass., and are covered with red 
plush , with po li sh ed grab handles at the corners 
of th e backs o f th e cro ss seats. 

There are but few turnouts neces~ary, on ac­
count o f the shortness of the road; at each turn­
out, h o wever , tel ephones are installed so that 
the positi on of the cars are at all times known 

to the superintendent. A switchboard is to be 
placed in the main office at Hempstead, and a s 
the road is increa sed in size a most complete 
sy st em will be installed. The telephone ap­
paratus is furni sh ed by the Gari Electric Com­
pany, of A kron, Ohio. At all grade crossings 
wher e the electric lines cross steam roads there 
are placed safety dera iling switches made by 
the New Y o rk Switch & Crossing Company. 
These derailing switches are operated electri­
cally fro m boxe s o n the other side of the tr<1ck, 
so that the conductor must cross the track in 
order to set the switch for the advance of his 
ca r. In thi s way it is absolutely certain that the 
ca r stops befo r e reachiqg the railroad crossing, 
and th e co nducto r is compelled to place himself 

· in a positio n wher e he has a full view of the 
st eam track and canno t fail to observ e approach­
ing trains. The switch-boxes are c,pened by a 
k ey carried by th e conductor. 

The schedule now being operated has a 40-
minute headway, but thi s is increaoed on holi­

days and o ther tim es of especially heavy traffic. The road is con­
siderably handicapped fr o m lack of power, and until the exten­
sion s in the stations r eferred to have be en completed it will be 
impossible g r eatly to increase the service. However, the 
co mpany is g iving it s patrons a very sati sfactory schedule 
at present , and the to wns se rv ed are very well pleased with their 
n ew traction system. The road was built by the Cleveland Con­
struction Company, of Akron, Ohio. The president of the road, 
J ohn E. E n sign , was formerly a r es ident of Cleveland, and it has 
been under hi s direction th at th e road has been constructed. 

REPAIR SHOP WITH CAR IN POSITION FOR INSPECTION 

The electrician and master mechanic, C. P. Orth, is an old Cleveland 
Construction Company man. Frank E. Bradley, formerly with the 
A lbany & Hudson road, has had entire charge of track construc­
tion. 

New Traction Project at Buenos Ayres 

Varela Cuneo & Company, of Buenos Ayres, Argentine Re­
public, are expecte<l to decide by July 31 as to the construction of 
a new electric traction system from Rivadana, located on the 
outskirts of Buenos Ayres, going to the Tigre and passing 
through all the northern suburbs. 
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Chicago Subway Projects 

The first definite proposition to build subways for street railway 
lines in the downtown district of Chicago that has yet been offered 
was made by ex-Mayor Washburne and William A. Alexander, 
of the George A. Fuller Company, at the meet ing of the Chi~ago 
City Council June 18, when an ordinance was introduced by Alder­
man Menwigen, accompanied by the following argument ad­
dressed to the Mayor and council by Messrs. Washburne and 
Alexander: 

The greatest municipal evil is the congestion of public utilities in that por-­
tion of the south division of the city of Chicago which lies north of Twelfth 
Street. 

The greatest need of the city of Chicago is money. H ad the city of Chi­
cago the necessary money it would relieve this congestion by building tunnels . 
underneath the city's streets, and require alI electric light wires, gas pipes, 
sewer pipes, water pipes, t elephone lines, and street railroad tracks to be laid 
therein, and would charge therefor a rental or fee that would not only pay 
the inter est on the money invested and create a sinking fund, but would 
furnish the city with re venue to meet its constantly increas ing necessities. 
l3ut the city of Chicago has not and cannot raise the money so to do, for the 
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OVERHEAD CONSTRUCTION, ·SHOWING INVERTED TROUGH AT 
RAILROAD CROSSING 

constitution of this State prohibits any municipality from becoming indebted 
in any manner, or for any purpose to an · amount, including ex isti ng indebted­
ness, in the aggregate exceeding 5 · per centum on the value of the taxable 
property therein , to be ascertained by the last assessment for State and county 
taxes previous to the incurring of such indebtedness. 

The ordinance which we offer y01.1 does not interfere with the adoption of the 
constitutional amendment, and does not prec lude the city from deriving the 
benefit thereof; but on the contrary is an incentive to, and directly promotes 
the same, and in the interim, by the enterprise of private citizens, gives the 
city of Chicago that which the city would do were it financially and le6ally 
~~~~ . 

\Vithin the time reasonably. necessary to secure uses of the subway the city 
of Chicago will be in receipt of 3 per cent of the gross receipts obtained by 
the owners of such system for the use thereof. Within five years· the reafter 
the city of Chicago shall receive annually 5 per cent of such gross recdpts. 
\Vithin fifte en years from the date of the acceptance of the ordinance the 
city of Chicago will have the right to acquire all the rights of their owner s 
in said subways, tunnels, and underground conduits, upon paying the owner s 
thereof the origina l cost of said work and the extensions, and 10 per cent 
thereon for builders' profit. Every ten years therea fter the city of Chicago has 
the like privilege. 

The ordinance as presented gives these two gentlemen and their 
successors the right to use the subway for transportation of pas­
sengers , packages, mails, baggage, fr eight and for conduit for 
h eat and electric current, and g ives the right to sublet space within 
the conduits. It provides that no part of the subway sh all be laid 
more than 26 ft. below the surface of the street except for going 
under the Chicago River; all plans to be approved by the commis­
sioner of public works. It is agreed that the applicants should 
reconstruct and rebuild the water and sewer system~ within the 
district bounded by the river on the north and west, Twelfth Street 
on the south and the lake on the east. This is practically the en­
tir e downtown district of Chicago. The promoters agree to have 
at least S miles of the subway completed within fonr years upon 
the acceptance of the ordinance. The compensation to the city 
for the first ten years is to be 3 per cent of the gross receipts and 
S per cent after that. The city has the right to purchase the sub­
ways at any time after fift een years by paying the actual cost of 
construction of such wbways from the beginning until the time 
when the transfer is made, plus IO per cent. The gentlemen ap~ 

plying for the ordinance cl aim to have $40,000,000 at command 
for the construction of this system of subways. 

Tbe Illinois Telephone & Tel egraph Company is at the present 
tim e bui)ding a deep tunnel in th e same district, through which it 
proposes to run t elephone cables and also to carry mail and freight. 
In view of the possible desire of the city to build or allow to be 
built a subway close to th e street surface B. J. Arnold, the city's 
expert engineer, recently appointed to investigate local trans­
portation problems, was asked to m ake a report on whether there 
would be any interference between the Illinois Telephone & Tele­
graph Company's tunnels and any subways that might be built 
for st reet railway purposes. Mr. Arnold said in part: . 
If a single story, curb to curb, subway, with grade crossings, should ulti­

mately be found to be advisable, the tunnels of the Illinois Telephone & Tele­
graph ..Company are low enough not to interfere. If it should ue decided 
that the grade crossings must be eliminated in the future subway, there would 
be points where the subway would interfere with the tunnels. 

Since action on the ordinance is being urged by the company on the ground 
that it may not be delayed in its construction work, and since it is impractic-

VIEW OF TROLLEY LINE, SHOWING OVERHEAD SWITCH WITH 
TONGUE IN DISTANCE 

able to locate the points of intersection of the future subways and the 
tunnels, the only way to protect the interests of the city is to provide in it 
for depressing or elevating the tunnels of t he Illinois Telephone & Telegraph 
Com pany at such points as may eventually be found necessary for the proper 
con struction of the future subway or subways. 

The cost of whatever changes may be made necessary should be divided 
between the company and the muni cipality, or such company as the munici­
pality may hereafter authorize to build a subway. 

The Illinois T elephone & Telegraph Company is asking for a 
revision of some of its ordinances, hence the question arose as to 
whether its tunnels were deep enough n ot to interfere with other 
possible underground work. 

----♦--------
Efforts to Extend the Chicago Union Elevated Loop 

Propf rty owners having r eal estate located south of the present 
Union Elevated loop of Chicago met at the Grand Pacific Hotel 
in that ci ty June 17 and form ed an association to secure an ex­
ten sion of the Union Elevated loop as far south as either Twelfth 
Street or Polk Street. The following resolutions were adopted: 

vVhereas, The elevated loop at present located is utterly inadequate to meet 
the requirements of the people of this city and al so seriously retards the 
growth and development of its business portion. 

\Vhercas, These obj ections can be removed only by a material enlargement 
of the loop and the removal seve ral blocks south ward of that part of the loop 
which is now in Van Buren Street, 

Resolved by this meeting, That a committee of seven owners of real estate 
located in the south division, south of Van Buren Street and north of 
Twelfth, be appointed by the chairman with full power and authority to inves­
tigate, agitate and take such measures as in their judgment shall meet the 
emergency; and, 

Resolved, That the committee be given power to change and enlarge its 
membership and to appoint such experts and assistants as it may deem appro­
priate. Said committee, however, to have no power to incur any expense 
except to the extent that may hereafter be agreed upon in writing by the vari­
ous property owners. 

Chicago's business di strict which is bounded by the loop is con­
stantly crowding the bu siness center farther south, and the ex­
t en sion of th e loop southward would appear to be the most nat­
ural solution of the problem. 
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Electro-Pneumatic Railway System * 

BY DION J. A RNOLD 

Durin g the la~t three years I hav e earn estly adyocated the use 
of th e alternating-current motor for certa in classes of r ail way 
work, and h ave oft en been asked by my fri ends why I beli eved so 
t horough ly in th e alternatin g-current motor, and have been ques­
t ioned rather clo sely at time s for particular s regardin g a certa in 
system whi ch I have been working upon. 

I wish to state that long befor t" I had any fixed ideas as to a 
syst em of my own, a study of th e railway question from an engi-
1,eering view p:irtia lly convinced m e o f th e n ecess ity of the ulti­
;11ate abando nment of the direct-current motor for heavy and long 
di stance se rvice, du e to the low work in g vol tage that it was neces­
sari ly limited to, th e r esulting h eavy investment in transmission 
lin es required aml the many tran sla tions between the~ power sta­
ti o n and th e ca;. when any great di stance was involved. 

An active con necti on with th e development and construction of 
electric railways in thi s co un t ry impressed me with the correct­
r.ess of my preconceive d id eas to such an extent that th ey finally 
crystallized into a system of electric railway con struct ion upon 
whi ch I have been workin g fo r seve ral years, and to which I have 
alluded from time to time without g iving t o those not interested 
with me any definite informati o n reg ardin g it , for reasons we ll 
known to those workin g upon new devices. 

I have con structed 20 mil es of road for thi s system, togi>th er 
with the necessary trucks and moto r equipments, and as I am 
1eason:1bly sure of the interest you will t ake in th is system I feel 
warran ted in presentin g it to th is In stitu te. T h e r ecent discussion 
between en g inee rs in E urope and th e Unit ed Sta tes on thi s ques­
tion has added interes t to the subject at present , and thi s is my 
reason for presenting a bri ef de,,c ripti on o f my sy~tem a l thi s 
m ee tin g. The principl es und erlyin g th e system :V advocate and 
whicl1 I call an elec tr o-pn eumatic system arc as follow s : 

First.-A sin g le-phase or multipha se m ot or mounted directly 
upon th e car, designed fo r th e average power required by the ca r 
and running continuously a t a con stant speed and a con stant load, 
a nd therefore at maximum effi cien cy. 

Sccond.- In stead of stoppin g and sta rtin g thi s m otor an l f!i s­
sipatin g th e energy through res istanc es. as is cust omary wit h all 
e, th er syst em s kn own t o m e, I control th e speed of th e car by 
r etardin g o r acceler atin g th e ro to r and sta to r of th e m otor by 
n'eans of co mpresse d air and in such a m ann er th at I save a por­
ti o n of the energy whi ch is ordina ril y di ssipated th ro ugh re sist­
a nces and store it to ass ist in sta rtin g th e car. h elpin g over grades, 
fo r u se in switching purposes and for o perati on o f th e brakes. 

Third.- By thi s m ethod of cont rol I secure an infinite number 
of 5pee cl s from zero to th e maxi mum speed of the car , which may 
or may 1i ot be at th e synchrono us speed of the m oto r, for with 
the air-cont ro llin g m echani sm w orkin g compressin g . t he speeds 
belo w synchro nism are maintained, and by reversing th e direction 
of th e air through th e controll er speeds above synchroni sm may 
be atta in ed fo r reaso nabl e di stances.. Thi s fea ture gives to the 
alternatin g-current mot o r the elem ent absolutely essential for 
p racti cal railway work, fo r it permits a car or train t o ascend a 
g rade a t any speed with th e motor working at itE max imum 
effic iency and imparting it s full power to th e car. Wh en des cend­
ing the g rade th e m oto r may utili ze it s full power d;awn from the 
line in compressin g air o r it m ay be u sed to compress air with the 
stored energy of th e train. th ereby acting as a brake. 

Fourth.- By virtue of the a ir-sto rage feature each car becomes 
,,n independent unit and capabl e, in case o f loss of current from 
th e lin e, of runn in g a r easonabl e di stance without co ntact with 
th e workin g conductor and with out th e aid of storage batteries. 
Thi s feature will enabl e a ca r to work on a high-t ension tro ll ey 
wire or active conductor over priYate right o f way and allow the 
<1. ctiY e conducto r to be sto pped where th e priYate ri gh t of way 
ceases and th e car t o proceed through a city or town o n any 
t racks, whether electrically equipped or n ot , until it reaches the 
outskirt s of the city or t own, where it can take uo th e working 
conducto r again o n private right of way. This fea tur e is also 
Yaluabl e in switching work, for each car being independent it can 
leave th e m ain line track ·and o perate over switches o r sidin gs· 
wi th out complicating the yards with additional oYerh ead or third­
rail conductors. thus n ecessitating through-line conductors oYer 
main -line tracks only. 

F ifth.-Since a single-pha se mot or can be used the motors can· 
be supplied with current from a single oYerh ead wi re or third ra il 
an d with a sin gle- rail return circuit. thus permitting the oYerhead 
c.on structions, or third-rail constructi ons, to con fo rm to the stand-

' Address J elive red be fore the American Institute o f Electrical Engineers 
;. t (;reat l:ar ri11 g ton, Mass., Jun e l~ , 1902. 

ard of to-day, except that a much higher working voltage can be 
used proYided the in sulatio n is t aken care of. Furthermore, in 
steam railway work thi s sys t em, by virtue of its single-phase 
feature, will o nly r equire the use of one of the track rails for the 
return circuit , thus leaving the other rail for the use of the signal 
system, which, up to the present time, does not seem to have 
been sa ti sfactorily solved without the use of one of the track rails. 

Sixth.-Currcnt may be taken from the working conductor at 
any vo ltage up to th e limit of the in sulation, and in case this volt­
age is high (I am buildin g my line for 15,000 volts) a static trans­
for mer will be carried upon each car and the pressure reduced 
fro m the lin e yoltage t o the voltage of the motor, which in the 
case under construction is designed for 200 volts. Where it is 
unnece ssary to utili ze so hi gh a line pressure the motor may be 
designed for the working voltage and the current fed directly from 
the working conductor mto th e motor, thus eliminating the static 
transformer. When a hi gh-voltage working conductor and static 
tran sfo rm er is used, and it is thought advisable to use a working 
con ductor through cities or towns, this working conductor will 
be supplied with energy through a stationary transformer at each 
city limit, thus making the working conductor through the cities 
or towns safe. 

Seventh.-By virtue of the spee d of the motor and its constant 
load, either when the car is in motion o r when it is standing still 
and the m otor is compressing air, th e variable load now custom­
ary in electric railway power plants is eliminated and the power 
sta tion works at :,ractically a constant load, thereby eliminating 
a large part of the investment at present necessary in power sta­
tion and line constructi on. Furthermore, by virtue of the air­
storage fea ture, each ca r, in the particular apparatus I have de­
signed, is capable at any tim e when current is on the workin g 
conductor of deliYering to the car wheels a much g r ea ter torque 
in proportion to th e capacity of th e motor than is possible with 
any electrical syst em known to-day. 

I believe that by the adop tion o f thi s sys tem the following re­
sults will be accomplished: 

First.-The entire elimination of th e present standard system 
of rotary converter sub-station plant, toge th er with the mainte 
1, ance thereon and the cost of the n ecessary attendants. 

Second.- It would absorb and r ender available for useful work 
in starting, or o therw ise, a large percentage of the energy store 
in the moving mass which under the present methods of operation 
is dissipated at the brake shoes. 

Third.- A large reduction in the fir st cost of electrically equip­
ping long-distanc e rai lways, th ereby makin g it feas ible, from an 
en g ineering and business standpoint , to equip many 10ads which 
c2nnot now be shown to be advisabl e, thus opening up the steam 
railroad field to th e industry in which we are n ow engaged. 

•• 
The Interurban Freight Question at Indianapolis 

Indianapolis, admittedly regarded as possessing advantages cal­
cula t ed t o make it one of the g rea test interurban centers in the 
country, after haYing disposed of the question of terms for ad­
mitting the interurban lin es to the city, is now considering the 
freight question, realizing that this subject must be properly 
di sposed of before there can accrue to th e community all of the 
benefits that sh o uld fo llow the operation of the inte1 urban lines. 
A lthough the terminal franchises granted by the city to the 
interurba n lines required th e companies to establish a freight 
sen-ice and have freight station s within the city limits, the estab­
li shment of a limited fr eight service has already developed the 
fact that eycry business has certain and unalterabl e laws which are 
pretty sure t o bring about un expect ed complications and stubborn 
opposit ion by the resident public. Hauling merchandise in car 
lots at all hours th ro ugh the city means the turning of numerous 
re sident streets int o railway lin es, and the r esidents are entering 
an emphatic opposition and threatening to obtain r elief through 
the court s. The plan o f loadin g and unloading between 2 o'clock 
and 4 o' clock in the mornin g is also m eeting with objection from 
t he merchants and manufacturers. How t o overcome these ob­
.1ection s. some of which are just ifiabl e, is the question that must 
be settled. The plan of havin g a loop for the interurban lines as 
the basis of a joint terminal system h as been suggested. 

But this is not th e only question to be settled, for the Mayor 
and m erchants differ in regard to th e qu estions of interurban 
freight rates and the power of the city to regulate them. The 
Mayor doubts the city's power to regulat e by schedule the price 
of hauling freight to points beyond the city's limits and earnestly 
believes a franchise with freight rates could not be enforced. On 
the other hand, the m erchants insist that the city can provide a 
maximum tigure and make it one of the conditions of the road 
being allowed to enter the city. A conference will be held, Wednes-
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day, June 25, between the city authorities and all the representat ives 
of the interurban s that are now running into the city, a lso those 
that are proj ected, for the purpose of considering the plan to es­
tablish a joint t erminal station and agency and to con sider the ques­
tion of rates to be charged for freight traffic. 

The plan most likely to be adopted is to have the Indianapoli s 
Street Railway Company construct a belt line about the city. All 
the interurban ca r s would enter Indianapolis over the belt route, 
and thi s would lead to the es tablishment of a joint t erminal passen ­
ger and fr eight stat ion down town. President McGowan, of the 
Indianapolis Street Railway Company, is sa id to favor thi s plan , 
and says hi s company will build the terminal stat ion. The steam 
roads, it is sa id, are likely to rai se a legal question by asking the 
city authorities for a franchise to run ca rs over the Indi anapoli s 
Street Railway Company's tracks in o rder to gather freight. The 
steam roads, it is sa id, will endeavor to show by the State law. 
under which the Indianapoli s Street Rai lway Company's franchi se 
was awarded, and by the city ordinance granting the franchi se, that 
there is no authority to carry freight on street car tracks. T he 
franchise says the Indianapoli s Street Railway Company or any 
interurban company using it s tracks may haul freight over its lines 
without the consent of the Board of Public Works. The interurban 
lines will insist at the conference that the city should eliminate the 
special tax on interurban cars for entering the city, so the money 
can be used to pay rent for the union passenger and fr eigh t terminal 
which the local company proposes to build. President McGowan, 
of the Indianapoli s Street Railway Company, has suggested that hi s 
company has the ri-ght to lease the cars of the interurban com­
panies at the city limits and haul them over its tracks, on which it 
pays a tax of $35,000 a yea r , and thereby deprive the city of the tax 
collected from interurban cars. Thi s plan would be opposed by 
the city, as it is in no mood to eliminate the t ax. Thus it will b e 
seen that the interurban freight question is c1 perplexing one, and 
several conferences may be required t o arrange the matter 
amicably, if litigation dos n ot ari se. 

•• 
Electric Cars on Steam Railroads* 

BY E. A. EVANS. 

A paper was recently read by C. H. D avis before the Canadian 
Society of Civil Engineers on the competiti on of steam and elec­
tric parallels in which, among oth er conclusions, Mr. Davis took 
the ground that "steam railroads will in th e near future handle 
their suburban and short-distance interurban passenger traffic and 
mail, express, baggage and local freight carried in suburban and 
i'nterurban passenger trains by electric motive power, and ,this 
irrespective of whether operating expenses ar e aff ected favo rably 
or unfavorably ." In thi s conclusion th e writer ful ly agrees, and 
proposes to show that to carry out this conclusion it is not even 
necessa ry to construct a paral!el. but, on th e contrary, that steam 
trains and electric cars can be safely operated upon th e same 
track. 

Th e writer, as mana ger of the Quebec Railway, Ligh t & Power 
Company, part of which was fo rmerly th e Qu eb ec, lVIontmorency 
& Charlevoix Railway. a stea m road operatin g betwee n the city 
of Quebec and Ste. Anne de Beaupre and St. J oachirn , a di stance 
of 30 miles, inaugurat ed a service of elec tri c cars up on the sam e 
tra ck and runnin g between the usual steam railway trains . The 
scheme was generally considered a bold one. and it was not be­
lieved that it would m eet with success. The results, however , as 
will presently be shown , hav e more than justifi ed th e inn ovation 
and th e expenditure incurred. 

Th e Quebec, Montmorency & Charlev oix R ailway, as it was 
fo rmerly called. afte r leavin g Que bee pa sses alon g th e flat s com­
prising the n orth shore of th e St. Lawrence. F o r 6 miles there is 
a continuous row of far mers' dwellings o n both sides of the hi gh­
way, which, however, is on the t op of a cliff runnin g parallel to 
the railway and at a distance va ryin g from one-half to on e mile 
fro m the track. At Montmorency the lin e run s through a small 
village the inhabitants of which are m ostl y operat ives in a large 
cotton factory, and from h ere the line run s through th e following 
parish es: L ' Ange Gardien, population about 1400; Chateau 
Rich er , population about 2000; St e. Anne de Beaupre, populati on 
about 1500, and St. J oachim , population about rooo. Before the 
innovation of th e elec tric syst em thi s community was se rved in the 
winter by two daily st eam train s leaving Quebec at 8:50 a. m. and 
5: 15 p. m. and leaving Ste. A nn e de Beaupre at 7:15 a. m. and 
TT :40 a. m., in th e summer by four daily steam trains leaving 
Quebec at 7 :30 a. m., IO a. m., 5 p. m. and 6:15 p. m. and Ste. 
Ann e de Beaupre at 5:45 a. m. , 7:23 a. m., n:50 a. m. and 4:10 
p. m. There was also an additional steam 1rain between Quebec 

* Read hcforc th e Canadian Elect rical Association, Qncbcc, Jnne 12, 1903. 

and Montmorency leaving Q uebec at 2 p. m . a nd returning at 
3 :45 p. m. Special train s, as required, were also put in service to 
convey the large numbers of pilgrims vi sitin g the shrine of Ste. 
Anne de Beaupre. 

T he residents in the thickly inhabited port ion on to p of the 
cliff between Quebec and Montmorency, prev iously mentioned, 
did not patronize the railway, but traveled Ly omnibuses, of which 
there were eight or ten. 

The year previous to th e introduction of the electric cars, 1899, 
the steam trains carri ed 253,054 passengers, including about 41 ,500 
pilgrims to Ste. Anne de Beaupre. This rlid not appea r t o the 
writer to be satisfactory, especially during the winter , when res i­
dent s would take advantage of the good winter roads and drives 
rather than submit to the inconvenience of waiting a t a railway 
station to catch a train. As a result, it wa s decided to electrically 
bond the existing track, put up an overh ead trolley wire hi gh 
enou gh t o allow of brakemen traveling with sa fety on top of box 
a nd fre ight cars, put in an alternat in g-current direct-connected 
ge nerator a t the electric power station at Montmorency and op­
erate electric cars between the steam trains . These cars were 
each equipped wi th four 50-hp motors and Westinghou se air 
brakes, operat ed by an .independent motor, and were so geared as 
to be capable of running at a speed of 45 miles an hour, standard 
rai lway car wheels being used. The co st of thi s work for the 30 
miles of track was as follows : 
E lectri ca lly bonding existin g track. . . . . . . . . . . . . . . . . . . . . . $5,022 
Overhead trolley, including pole s, etc... . . . . . . . . . . . . . . . . . 68,804 
Six large do ubl e- truck cars, seati n g capacity fifty-four, 

with motors, etc., complete... . . . . . . . . . . . . . . . . . . . . . . . . 51,606 
One 600-kw alternatin g-current direct-connected gener-

ato r and water whee l and one 200-kw rotary transformer 
at Ste. Anne de Beaupre, including sviitchbcia rds, etc.. . 43,43 

Total. ... .. ................ , ......................... $16g,375 
Upon its completion, in add itio n t o the regular steam rai lway 

se rvice, which was continued as before, cars were sent over the 
line between Quebec and Montmorency every hour between 6:30 
a. m. and 9:30 p. m. and between Quebec and Ste. Anne de Beau­
pre about every three hours. The fo llowin g comparative state­
ment shows the result of the yea r' s operation in 1901, from which 
it will be noted that th ere wa s an increase of 318,320 passengers 
carried and an increased revenue of $29,071.39, with an increa sed 
expe nditure of $5,698.46. From June 30, 1901, to June 12, 1902, 
there has been a fu rther increa se of 86,392 passengers over the 
corresponding period of last year. 

COMPARATIVE STATEMENT Or TICKETS SOLD AT D1rrERENT STATIONS 

Q11ebec. ____ ___ --- __ _ - --· 
Quebec Pi lgri ms. _____ ____ _ 
Hedleyville •••••• ____ __ •• . 
Beauport. •••••.. ____ __ •••. 
Montmorency ________ __ __ _ 
L 'A nge Gardien. ________ _ 
Chateau Richer. __________ _ 
S te. Anne _______ ______ ___ _ 
Reanpre _______________ ... 
St. J oachim __ . ___ __ ______ _ 
Agen cies _________________ _ 

Totals. ______ ____ _ 

1899-STEAM 

P asse ngers 

108,103 
41,329 
2,431 

20,241 
17,070 
11 062 
12,652 
23,738 
2,198 
2,920 

11 ,310 

253,054 

Amount 

$20,107.20 
7,687.35 

452.30 I 
1,626.25 
2,963 60 
1,427.10 
2,274.25 
4,569.45 

463.60 
563.00 

2,087.45 

$44,221.55 

1001- STEAM AN D ELECT ~IC 

Passengers Amount 

259,364 ,$3-3,!!76.711 
106,280 13 922.:'ll 

4,759 623.45 
47,237 4,99UO 
64.535 6,294.31 
15,669 2,048 25 
18,885 2,879.70 
33,190 5,404.55 
3,691 611.50 

10,557 : l,;i96.E2 

__ 7,207 -1--944.~ 
571,37.J '1-73,292 \].j 

The omnibuses previously referred to have been withdrawn 
from business. notwith standing the inconvenience of passengers 
havi ng t o wa lk up the cliff to get to the public road and their 
houses. a·nd traffi c has now so much increased that it has been 
fo und necessary to run cars every hali hour between Qu ebec and 
J\Iontmorency and about every h our between Quebec and Ste. 
Anne de Beaupre, although the steam trains are still run as for­
merly. On Sundays and holidays the resources of the company 
a re fully taxed. and it has been fo und necessary to increase the 
ro llin g stock with cars having a seati ng capacity for 120 passen­
ge rs, and in addition to the regular cars to run special s at from 
ten to fifteen minut es' interval. It has also been found absol ut ely 
necessary to construct a double track between Quebec and Mont­
morency. 

The writer, as an o ld· steam rai lway engineer, would like very 
much to enlarge upon the subject of suburban railways and the 
desirability of steam railway managers studying and taking up the 
subj ect. but enou gh has be en said to show that it is advi sable • to 
leave the old groove and not allow other and independent street 
rai lways to compete for suhurban traffic. It might perhaps be as 
we ll to mentio n that. notwithstanding the traffic mentioned, 5team 
freight and special pilgrimages train s ai:e being consta11tly handlccl 
a nd that no colli sion or any other accident has so far occu rred. 
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Street Railway Development in New York State 

The map presented herewith has recently been compiled a~d 
gives the existing and projected street railway lines in the Empire 
State. A glance at the map shows that while the increase of 
mileage during the past ten years, as given _in the table. below, 
has been over moo miles, the next few years will be an era m elec­
tric railroad building such as this State has not seen before. When 
the dotted lines which represent projected railways are changed 
to the solid lines that stand for roads complet ed and in operation 
the State will be traversed by a network of trolley lines aggre­
gating over 4000 miles and capitalized at between $300,000,000 
and $350,000,000. . · . 

During the past year some forty companies have been m­
corporated in this State to build over ~oo miles of tra~k t~rough 
a suburban country, which, reckoned with the companies hitherto 
incorporated, but not yet doing business, brings the total of 
projected lines up to 1200 miles. The accompanying m~p shows 
not only the existing lines and their proposed ex_tens1ons, but 
projected lines that have given indications of building in the near 
kture. Besides these th er e are oth er companies formed and be­
ing organized which are sure to greatly increase these figures. 

While the building of elect ric lin es in this State has not kept 
pace with the growth in some of the N ew England and Western 
States, the following tabulation shows that g reat advances have 
been made during th e last decade: 

189r. 1901 
Miles of track operated ........... . . 1,084 2,417 
Capital stock. . . . . . . . . . . . . . . . . . . . . . $90,321 ,983 $193,558,438 
A ssets . .. .. . .. .. .. . .. .... .. .. .. .. .. 91,351 ,865 451 ,943,153 
Liabilities. . . . . . . . . . . . . . . . . . . . . . . . . 90,321,983 443,652,546 
Gross earnings . . . . . . . . . . . . . . . . . . . . 20,153 ,973 43,068,405 
Operating expenses . . . . . . . . . . . . . . . 14,914,204 24,501,456 
Cars, box and open of all kinds..... 6,000 12,000 
Horses . .. .. .. .. .. .. .. .. .. .. .. .. .. . 27,138 6,084 
Passengers carried. . . . . . . . . . . . . . . . . 410,720,306 1,162,439,614 
Number of employees............... 15,803 27,914 

Although much has been sa id in th e newspapers throughout 
the eastern section of the country concerning the feasibility and 
probability of a trunk line between New York City and Buffalo, 
such a proj ect cannot be reali zed for some time to come. The 
map shows that at th e present time one can travel from N ew Y ork 
City as far north as T arrytown. From Tarrytown th er e is no trolley 
line until O ssining is reached, wh ere a small local road is in op­
eration. Then comes a long stretch to Peekskill , where a line 
runs east about 5 miles to Mohegan. From the latter place to 
Fishkill th ere is no trolley. From Fishkill Landing to th e village 
a line is in operation and in the near future will be connected with 
the road running along the Hudson Rive r to Poughkeepsie. From 
the latter place to Hudson no existin g or proj ected !me is shown 
on th e map. In other words, to connect up the missin g links 
which now exist between T arrytown and Hudson it would 
necessitate the building of some 90 miles of t rack catering to a 
population of something less than 170,000, including Tarrytown 
and Hudson, th e t ermini. The prospec ts of a road from Pough­
kee psie to Hudson, however , seem at present to be quite good. 

At Hudson begins the longest t rolley system in th e State, ex­
tending through Albany, T roy, W aterford, M echanicsvill e, Still­
water, Sandy Hill , F ort E dward, Glens F alls and Caldwell to War­
rensburg , a di stance of IOS miles. Thi s is not only th e longest 
line but th e pleasantest t roll ey excursion route, .for the r oad from 
Hudson nms through a se mi-mountain ous, pastoral country, 
affording a grand view of the Catskill Mountains on th e left , whil e 
on the right th e B erkshire Hills are plainly see n. There are also 
large tracts of hi ghly cultivated fa rms, with man y little villages 
located here and there. From Albany th e line foll ows the banks 
of the upper Hudson for many miles t o the foot of Lake George , 
acknowledged to be the most beautiful body of water in N ew 
York, if not in the United States. From Mechanicsville a line will 
shortly be in operation through Ballston Spa , Saratoga, to Sara­
toga Springs, the noted pl easure re sort. From Saratoga the Hud­
son Valley Railway Company, which operates the line from 
Waterford to Warrensburg and to the Springs, will build in the 
near future a line to Schenectady and also from Saratoga to Glens 
Falls , although neither of these extensions will be built without 
strong opposition on the part of the Schenectady Railway Com­
pany, which claims to have the right to build from the latter place 
to Ballston Spa, and the North River Railway Company, which 
has been recently incorporated to build the line from Saratoga to 
Glens Falls. 

The feature of the map which strikes the eye first is the almost 
unbroken sequence of constructed and projected lines connecting 
Hudson with Buffalo and almost reaching west as far as the Ohio 
State line. It is along the Mohawk Valley, the central and west-

ern portions of the State, that the greatest·progress is being made. 
It certainly will not be Jong before the line reaches continuously 
from Hudson to Lake Erie. 

Sta rtin g from Albany, where the Albany & Hudson line _termi­
nates, we find a line running west as far as Schenectady, a distance 
of 18 miles. one of the most successiul railways in the country, 
demonstrating as it does the practicability of running trolley 
lin es parallel with steam railroads. From Schenectady a line will 
be in operation running through Amsterdam and as far west as 
Fonda. From the latter place no attempt has been made to con­
struct a line until Canajoharie is reached. From here the Mohawk 
River Traction Company will build a line running west through 
Fort Plain 'to the village of Neillston, there connecting with a 
proposed line to 'Little Falls, where it will join the system of the 
Utica & Mohawk Valley, which nms through Herkimer, Frank­
ford and Utica to Rome, a distance of some 40 miles. Up to ~he 
present time no effort has been made to connect ~om_e w,_th 
Oneida, but the Syracuse & Suburban Company has signified its 
intention of building an ex tension from Fayetteville to Oneida, 
thus giving the latter place a trolley connection with Syracuse. 

From Syracuse to Buffalo great activity is displayed by the in­
corporation of several companies to build competing lines and the 
intention of existing roads to extend their systems far into the 
suburban country, a project which they would have considered a 
wildcat scheme not many years ago, but are compelled to work 
out to-day in order to keep others out of the field. . 

Returning to Syracuse and continuing along the trunk lme 
west we find that th ere are two projected lines between this city 
and Rochester. The Rochester, Syracuse & Eastern Railway 
Company was incorporated last year to build a line connect!ng 
th ese two citi es by a direct route, this company also purchasmg 
the ri a hts and franchi se s of the Fairport Electric, Macedon Elec­
tric, Palmyra Electric , N ewark Electric and the Lyons Electric 
Street Railways, which were likewise incorporated during the year 
19or. The distanc e between the two places over this route is about 
1 ro miles. The other proposed line is via Skaneateles, Auburn, 
\i\Taterloo, Geneva and Canandaigua to Rochester. With the ex­
ception of a small break between Auburn and Seneca Falls sur­
veys have been made of th e proj ected lines between these two 
cities. 

F ro m R ochester to Buffalo the position of the projected roads 
in this sec tion suaaest the formati on of two trunk lines, for, while 
th e Buffalo . Ni ag-:ra Falls & Roch ester Railway intends to build 
a lin e from Rochester to Buffalo and Niagara Falls, a greater 
portion of which will be along the historic Ridge Road, which was 
fo r many years the main artery of communication between Albany 
and Buffalo. at H artford one line will run in a southerly di'rectior. 
to Buffalo and the other due west to Niagara Falls. 

The Buffa lo & D epew, a small road operating 7¼ miles be­
twee n the two places ._ has fil ed in the office of the Secretary of 
State its in te nti on to extend this line through Batavia, Leroy, 
Caledonia. Mumfo rd and Scottsville to Rochester, paralleling the 
tracks of the N e·w York Central and the Lehigh Valley. This 
propose d extension will necessitate the building of some 60 miles 
of track. Th e Buffalo & W illiamsville Street Railway has also 
signifi ed its intention of extending its line to Batavia. 

From Buffalo west along the tracks of the Lake Shore and 
P ennsylva nia R ail roads, and following closely the shore at Lake 
E rie. indications point strongly to th e building of an electric line 
fo r th e H amburg Street R ailway, now operating a line from Buf­
falo to H amburg. The evident intention is fo extend this line 
th ro ugh Bay Vi ew, Athol Springs and eventually to Silver Creek, 
where it will connect with the proposed line of the Lake Shore 
Traction Company, which was recently incorporated to build 
th rough Hanover, Sheridan, Fredonia, Pomfret, Brocton and 
Portland to Westfield. 

So much for the "trunk lines." A number of projected branches 
mav be found to be of little less importance. From Albany we· 
ha~e the projected line rnnning out to Schoharie, which will in 
time be extended through Middleburg and Oak Hill to meet the 
Hudson again at Catskill. Another line from Albany and Troy 
will extend southeast to Pittsfield, Mass., there connecting with 
the Pittsfield and Berkshire systems, running south as far as the 
Connecticut line and north through Cheshire, Adams, North 
Adams. to Williamstown. As one goes further west the proposed 
line will be noticed running from Fort Plain to Sharon Springs, 
a popular summer resort. Another projected line will be built in 
the near future from Fort Plain through Springfield village to 
Cooperstown, with a branch line to Richfield Springs. This line 
will connect at the Springs and Cooperstown with the existing 
line of the Oneonta. Cooperstown & Richfield Springs Railway, 
which also proposes to build an extension from the Springs to 
the main trunk line at Herkimer. Following the trunk line west, 
several proposed branch lines running due north to the popular 
summer resorts along the shores of Lake Ontario will be seen. 
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In addi tion to the lines m entioned, the Ro ch ester & Sodus Bay 
s a very important on e, runnin g, as it does, between th e two 

places mentioned, a di stance of som e 36 mil es. 
Buffalo has a ve ry complet e system of suburban lin es. T he 

lines o f the International Traction Co mpanv run thro ugh T ona­
wai1da and L ockport t o the lake at O lcott, ~hile another line fo l­
lows the N iagara River to its mouth. O n the south and east 
there are many proj ected lines. 

In addition to the roads already r eferred to some ment ion 
should be m ade of the projected lines which, when completed, 
will be iso lated fo r many years to come. T he Liberty & J effer­
sonvi ll e is now unde r construction. T h e Monticello, Fallsburg & 
W hi te L ake, wh ich proposes to build be tween the poin ts m en­
tioned, has obtained th e necessary r ights from the Board o i Rail ­
road Commissioners; the Mineola, Hempstead & F r eeport h as 
completed its lin e and is in operation ; the W hitehall & Gra nville 
has let th e contract fu r the construction of its line !or som e 20 

miles in length, connecting Whitehall wi th Pawlet. Vt.: the 
\ 1Vatertown & Ca rthage prop oses to build about 20 miles of roa d 
bet ween the two places, following closely the banks of the Black 
River. T here ar e m any other lin es in this article not men tioned, 
but shown on th e map, which wi ll be in operation within another 
year. 

T h e accompanying map was prepared by R. H. Derrah, who 
has recently been doing valuable work in t h is line for th e authori­
t ies at A lbany. At th e rate th e trunk lines are being formed it is 
safe to say that in th e course of four years one will be ab le to sta r t 
from Au gusta, Maine, and use the tro lley thro ugl1 the Pi ne T ree 
State, N ew H ampshi re, Massachusetts, striking thro ugh Albany. 
Syracuse, R ochester, Bu ffa lo, Cleveland, Toledo and Detroit to 
the north ern portion of Michigan or westward to Chicago and 
other sect ions of Illinois and Indiana by one continuous grand 
trunk line. Or, aga in, one can fo llow t his line fro m Mai ne as far 
west as Springfi eld, thence southward a long the vall ey of the Con­
necticut and th e shores of Long I sland Sound, th rough the city 
of New York and the cities, towns and villages of New J ersey and 
P ennsylvania, to a poi nt where it wi ll j oin the trunk lin e referrec;! 
to in the State of Ohio. 

----+~----

Defeat for the Three-cent Fare lines in Clevelaud 

T he 3-cent fare ordinance that Mayor J ohnson. of Cleveland, 
had passed thro ugh the co uncil a few months ago h as m et defea t 
at t he hands of t he Circuit Court by vi rtue of a dec isio n rendered 
J une 21. J ohn B. Hoefgen . to who m the franchise ,·1as awarded, 
is perpetually enj o ined from building the proposed rai lway in 
Cleveland. The deci sion of J udge Strimple di ssolviPg th e tem ­
porary in junction against th e 3-ce nt iare people was ove rru led. 
The court h eld th at the ordinance to construct a railway oYer 
three out of seventeen ro utes which t he city advertised for wa s 
illegal fo r a number of reason s. T he pri ncipal reason pointed out 
by t he co urt wa s that in the o rig inal ordinance calling for bids all 
of th e seventee n routes were regar ded as one road comprising 
about 75 mi les, but that in the ordinance granted only three routes 
were considered, comprising 13 mi les. " I t mig ht have been po ss i­
ble,'' said J udge Caldwell. " th at oth er bidders would have offered 
to carry passengers for less than Mr. Hoefgen on this 13-mi le 
road wh en they would n ot care to bid o n the whole 75 miles; yet 
they had no opportunity to bid on anything but th e whole 75 
mil es." 

The court said that the routes o riginally advertised for were 
changed in the franc hise-granting ordinance. T he change in one 
o-f the routes from Michigan Street to Champlain Street, t he cour t 
held, was not permissibl e. 

·''At the time the routes were advertised for," sa id the court , ' 'it 
was known th at it would be almost impossible to secur e th e re­
qt1ired number o f c;onsents on Canal Street and Michigan Street, 
and this may have prevented cer ta in people fr o m bidding who 
could not have known that the route would be changed later. 
T he same argument ho lds trne in th e cases of oth er changes in th e 
routes. T here ,vas absolu tely no authority in law fo, th e 
changes." 

T h e court took exceptions to the m unicipa l ownership and labor 
arbitration clauses in the ordinance, claiming that they were un­
rea son:ibl r provision s. The arbitration clause co mpelled th <' road 
to arbitnte with its empleyees and provided the manner of set­
tling differences. 

Th e injunction suit was brought in th e name of 'William F. 
Raynolds , who is supposed to have been backed by the exist ing 
companies. 

Mayor Johnson has announced in an interview that t he case 
will not be appealed to t h e Supreme Court. but that a fresh start 
wi ll be made to secure the low-fare roads. It will be neces: ary to 
receive n ew applications for ro utes, to a~vertise for bids and re-

pea t all th e work in o rde r to avoid the errors the court has pointed 
unt. Separate o rdinances will be prepared fo r each route. Mayor 
J ohnson claim s that the conse nts of property owners will not 
have to be secured again. 

•• 
Toronto Street Railway Strike 

Employtes of the Toronto R ailway Company las t week made a 
demand upon their employers fo r an advance in wages to 2 5 cents 
an ho ur, recognition of the unio n and the reinstatement of Busi­
ness Agent McDo nald, who had been dismi ssed. The company 
positive ly r efused to g rant the men's demands, but offered to pay 
fro m 17 cents to 21 cents. This concession was not sufficient to 
satisfy th e leaders and a st•·ike was declared on Saturday. The 
men wer e well o rganized, but the leaders were unabl e to control 
th em, and as soon as the company began running cars the new 
men were assaulted, the windows in the cars were broken, and, 
when the new hands persi sted in runnin g the cars to the end of 
the line, th e strikers boarded th em, r em oved the motormen and 
conductors, derai led and in one instance O\' erturned th e cars and 
heaped indig nities upon the passengers. 

T he fi r st demonstra tion o n the part of the mo b convinced the 
ci\'ic autho riti es th at th ey could n ot cope with the strikers and 
,;n appea l wa s immediately made to the military o ffi cials for assist­
ance. The response was pro mpt and eff ec ti ve . Troops were 
im mediat ely summoned, 750 m ounted m en from the Niagara 
camp, co nsisting of 2 50 of th e Governor- General's body guard, 200 

mounted r ifles and 2 5 0 m en of th e F irst and Second Dragoons, 
left Niagara with their h orses in three spec ial t rains at 10 o'clock 
Sunday and a rrived at daylig ht on Monday. In addition, 300 of 
th e Queen's Own, 300 Gren adiers and 2 00 Hig hlanders were or­
dered to parade at the armories , and 700 extra policemen were 
5worn in. T hese measures broug ht the stri ke rs to their senses. 
Seve ral r ioters were arrested and eve ry outbreak was promptly 
quelled. T h e cars were started ont , and , protect ed by th e troops, 
were n m without molestation . O n Monday aften10on the men 
agreed to compromi se , as th e result of th e int ermediation of the 
Board of Trade, and the 1400 cavalry and infa ntry , composed of 
regim ent s fro m the N iaga ra ca mp an d the local militiamen, were 
di spersed. T he ag reement provided that th e men shall receive 
rS ce nts per ho ur for th e fir st yea r and 2 0 cents there;,,fter. With 
regard to recognition of the un ion, it says: "The company will 
not in terfere with th e free dom of t he railway employees to or• 
gani ze under any fo r m of constitutio n, but the company decline~ 
to give recogniti on to the union o r to receive a g ri evance commit­
tee from th e un ion, but any employees who may have been sus­
pended or dismissed, o r who m ay ha\'e any other g ri tvance , shall 
have the right of an appeal in person to th e general manager and 
to bring with him such of his fellow-employees or other witnesses 
wh o may have any knowledge of th e fac ts and circumstances of 
the case." At a meeting of the union Monday evenin g the agree­
ment was unanim ously ra tifi ed. 

----♦·-----
Trolley Trips Through Scuthern New England 

For fo ur yea rs th e publi sh ers of the little book with the aboYe 
title have been increasin g th e size and improving the artistic fea­
tures th erein, and the present edition, which ha s just been issued, 
is one of the handso m est productions in th e way of a general 
tro lley g uide that has yet appeared. Th e text is embellished by a 
large number of excellent half-tones, and contains, besides the dry 
da ta as t o routes, t imes, far es, etc., a very large amount of ex­
ceedin gly interesting and well-written descriptive matter. The 
bright , yellow coYer contains a unique design sh owing th e im-­
prove ments in transportati on fac iliti es which have occurred during 

, the las t century, the picture at the top illustratin g the old stage 
coach and that at the bo tto m a m odern int erurban trolley car. 
T he side t ri ps from th e principal cities in th e di strict covered are 
given considerabl e space in the book , so th at in any section the 
public can find , from a perusal of its pages, delightful and in­
expensive outings, especially during the open-car season. Th e 
illustrations are e-xceptionally• numerou s, th ere being nearly 100 
fine views o f town and country. There are nine maps: four of 
th em are used t o show th e trolley lines between N ew York and 
Boston , and include n early the wh ole of the States of Massachu­
setts, Rhode I sland and Connecticut ; the r emaining five show in 
det ail the lines in and near Bridgeport , New H aven, Hartford. 
Springfield and W o rcester. The tables g ive distances, fares and 
rnnnin g time in concise form. It is printed on good paper, and, 
in sh ort. th e mak e-up is far ahead of what on e would expect in a 
bo ok of th e kind. Th e publishers are White & Warner, of Hart­
ford, Conn. , and the price is the moderate sum of IO cents. 

~ 
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Method of Ascertaining by Means of a Dynamometer Car 
the Power Required to Operate the Trains of the New 
York Central & Hudson River Railroad Between Mott 
Haven Junction and Grand Central Station, and the 
Relative Cost of Operation by Steam and Electricity* 

BY BION J. ARNOLD. 

In August, 1901 , the writer was commissioned by the New 
York Central Rai lroad Company to study the conditions govern-
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Hartfo rd Railroads enter the city of New York. For 2.58 miles 
from Mott Haven Junction the tracks are carried on an elevated 
s tone and steel structure; then for 2.04 miles through a tunnel 
undern eath the street, emerging into an open cut .68 of a mile 
long, then terminating at the Grand Central Station in an int ri­
cate stub-end yard, having about 8 miles of switching tracks. Fig. 
I shows the map of thi s yard. Over thi s divi sion are made 
nearly 6oo train movements per day, as almost all trains entering 
the yard or station must be returned to Mott Haven Junction. 
owing to lack of sufficient storage tracks at the Grand Central 
terminus. 

The annoyance to passengers due to the use of steam loco-
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FIG 1.- l\JEW YORK CENTRAL TERMINAL YARD 

ing the operation of it s train s between , Mott Haven Junction 
and Grand Central Station, and to report upon the feasibility 
of operating them by electricity. This diYision consists of 5.3 

moti ves in the tunnel, caused the company to examine into the 
advisability of adopting electricity, and it is through the courtesy 
of W. J. \Vilgu s, chi ef engineer of the company under whose 

-----------------------45:..4ovo.- platform el'ldsills 

40·-o· ov~,. 5,l]j 

FIG. 2.-RAILWAY TEST CAR USED IN INVESTIGATION 

miles of fo ur track road fo rming the trunk lin e, or main artery 
over which the train s from the three divisions of the New York 
Central and the main line of the New York, New Haven & 

• Read before the American In stitut e of Electrical Engineers, Great Bar• 
rington, Ma~s. , June 19, 1902. 

direction s the investigation was made, that the writer is a llowed 
t8 present to this institute the tcclmical ~ubstance of thi s report. 

A ll money valu es relating t o total cost of in stallation, real 
estate, etc., and many other element s upon which the final recom­
mendations of the report were based, together with many of 
th e general recommendations and conclusions th emselves, arc 
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necessarily omitted from this paper, but it is believed that the 
data given is sufficiently complete to enable one to check the 
technical conclusions herein given. 

Soon after taking up the work it became evident, on account 
of the number and weights of the trains to be handled and the 
numerous variable elements entering into the operating system, 
which would not adapt themselves conveniently to formu l~, that 
the most practical and satisfactory way of ascertaining the power 
required to propel the trains was to measure, by means of a 
dynamometer car, the "draw-bar pull" of a sufficient number of 
trains of variou s weights, to determine the average power re­
quired per train and from this compute the general load diagram. 

A dynamometer car known as "Test Car No. 17," owned 
jointly by the Illinois Central Railway Company and the Uni­
versity of Illinois, was secured, and men thoroughly skilled in 
its use were employed to operate it. This car was coupled be­
tween the engine and the train in each case, and operate<l on 
trains running over the different divisions of the road, so that not 

FIG. 3.-VIEW OF DYNAMOMETER CAR 

less than four runs, two or more in each direction, were made 
for each class of train. Since the trains of all divisions, including 
those of the N ew York, New Haven & Hartford Railroad, run 
over the New York Central tracks between Mott Haven Junction 
and Grand Central Station, the records of the New York Central 
trains for this division will apply to trains of equal weight on the 
New York, New Haven & Harttord road, and were so considered 
in the calculations. 

Description of Dynamometer Car.-In the dynamometer car 
employed, which is shown in Fig. 2 to Fig. 6, inclusive, the draw­
bar is secured by means of a smtable rod to a piston head which 
fits closely in a cylinder filled with oil. The pull at the draw-bar 
thereby produces a pressure upon this oil wl11ch is transmitted 
through suitable piping to the recording device, consisting essen­
tia lly of a Bourdon gage, which by means of a suitable arm and 
pen records upon paper, driven past it by gearing from the car 
axle, in such a manner that the height of the record from the 
base line is proportionate to the draw-bar pull. This base line, 
and time and position lines are produced by separate pens, the 
forme r recording every five seconds by means of clock-work, and 
the latter recording at mile posts, stations, etc., when an electric 
ci rcuit is closed by hand. The other instruments in use on the 
car during these tests were a Boyer speed recorder, an anemo- ,, 
meter for recording the relative velocity of the wind, and a 
weather vane showing the direction of the wind relative to the ; 
direction of travel of the car. 

The dynamometcr cylinders and a diagrammatic arrangement 
of the car are shown in Fig. 6. The cylinders are made of three 
castings held together by stud bolts not shown in the figure. 
The effective area of the largest cylinder is 60 sq. ins., of the 
intermediate cylinder 30 sq. in s., and of the smallest s sq. ins. It 
is intended that the working pressure of the oi l in the cylinder 
should be from 300 to rooo lbs. per square inch, and for this 
range of pressure the largest cylinder has sufficient capacity for 
the heaviest freight service, the intermediate cylinder would be 
used when working with a train of ordinary tonnage, and the 
smallest cylinder when working with a train of light tonnage. 
If it should become necessary all the cylinders could be coupled 
up in multiple, thus giving an effective piston area of 95 sq. ins. 

The cylinders are reamed and the pistons and piston rods 
ground. The forward end of the gland is ground spherical and 
fits into a spherically ground seat in the stuffing box casting. 
This spherical seat is used to permit the three sleeves to align 
themselves properly on the rod. The pressure of the oil keeps 
the gland on its seat, and this oil is supplemented by the pressure 
of several helical springs placed between the rear end of the sleeve 
and the plate shown at the inner end of the stuffing box. The 

pistons will gradually .move forward on account of leakage, but 
so slowly that the cylinders can be refilled from the pump at stops, 
or, if necessary, when the cylinders are under pressure. This de­
sign was resorted to in order to avoid the uncertainty concerning 
the frictional resistance incident to the use of the usual packed 
pistons and stuffing boxes. 

In Fig. S is shown the table upon which are placed the dynamo­
meter recording gage, the rolls for driving the paper chart and 
the Boyer speed.recorder. The vertical shaft projecting through 
the floor under the middle of the table derives its motion from 
the car axle by means of worm and bevel gears. Its motion is 
transmitted by means of the gears shown, to the speed recorder 
and the paper driving apparatus. This consists of a pair of 
driving rolls, around which the paper passes, and supply and 
nceiving rolls. The paper is drawn from the former and fed to 
the latter after running over the drum of the recorder. 

DISCUS SION OF DYNAMOMETER RECORDS 

Fig. 7 to Fig. 14, inclusive, show the dynamometer car records 
of eight different classes of trains which are in daily operation over 
some of the divisions of the road. On each record is shown 
graphically the following: 

( r) The "draw-bar pull" of train shown in the irregular 
heavy line as recorded by the pen of the dynamometer cylinder, 
each inch of height from the base line being equivalent to 7428 
lbs. of draw-bar pull exerted by the engine on the train, which is 
shown in outline on the record, the horizontal scale being 13.2 ins. 
to the mile. 

(2) The speed of the train, as shown by the regular dotted 
line, each thirty-second of an inch of heig ht representing a speed 
of I mile per hour. 

(3) The profile of the road is shown at the bottom and the 
alignment at the top of each record, so that it is possible to cal­
culate by formu l~ the theoretical horse-power required to haul 
the tra in under the conditions of each case and after equatmg 
fo r grade and curvature, check the result by the curves here given. 

It should be noted that the records do not include the power 
required to propel the locomotive nor the head-end resistance 
offered to it by the air, and that when the dynamometer car was 
running backward, the power to propel it is not represented in 
the record and its weight should not be taken into consideration 
as a part of the train. T hese factors were taken into account 
when determining the final load diagram. 

The dia grams are arranged in the order of the train weights 
with the light trains first and a few trains have been introduced 
which do not operate over the particular division under con­
sideration. 

Fig. 7 represents a light suburban train running on the New 
York & Putnam Division from Putnam Junction to 155th Street. 

Fig 8 represents a light suburban train of the Harlem Division 

FIG. 4.-INTERIOR OF DYNAMOMETER CAR 

which runs between Grand Central Station and Lake Mahopac. 
Fig. 9 represents a suburban train which runs on the Harlem 

Division between Grand Central Station and White Plains. 
Fig. IO shows a moderate weight suburban train of the Harlem 

Division which runs between White Plains and Grand Central 
Station. 

Fig. II represents a standard local through train on the Hud-
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FIG. 7.- TEST NO. 27. 
P utnam J u:iction to 155th St ., P ut nam Division. 
R ailway Test Ca r No. 17, November 5 th , 1901 
P assenger Tr a.in No, 2 . 
30 sq. in. cylinder in operat ion, test car b;;i,.ckward 

E ngine 976 N. Y . C. 

~~~i:gi ~~ edt~~s1~~~~~- : ::: : :: : ::::: Ji:ii t~;-<: 
T ota l Weigh t loaded engine and le ndc.r . 80 . 15 ' 

Trai n as follows: 
17 I C. Test Car , . . . , .. 

2371 N . Y . & P . Mail a nd Baggage, 48 ,200 lb~ 
l S77 " Co~ch ... . . . . . .. . •17 , 700 .. . 
1299 " Smoker . . . .... . .. 53,050 " 

74 . 0 tons 
Passengers....... 8 . " 

82 . 0 tons. 
Wcathcr.- Coo1 and cloudy a t s t art , light rain1 com­
menced at 7 .30 a nd continued t o end of test, tempera· 
t itre 40 F. P assenger a nd Ane momet er records t aken. 
R ::1\l good 

FIG. 8.-TEST NO. •lS. 

Grand Central Sta tion to Lake i\Iahopac, Harlem Divi5ion . 
Railway Test Car No. 17 , November 14th, 1901. 
Passenger Train No. 17. 
30 sq. in. cylinder in operation , test car fonvar<l. 
Engine 9$7 N. Y. C 

~~!lg~~ ~0:~~t,:~t~~ .. .. ::::: ::: :: :: : .. ::: :::::: :i~:~~ t~i' 
:':ital weight.. loaded engine and tender . . , .. . . , , . . .. .. S-1.G 

T rain a s. £allows: 
17 I C Test Car. .. .. .. .... . .. . .. . H ,650 lbs. 

Co1nbina.t.lon , , .. • . . , ... .. SP ,600 " 283 N Y. C. 
10~3 " 
1087 Co.~ch : : : : : : : : : : : : : : : ·. : : Ji:i88 :: 

127 .n tons 
Passengers .. .. .. .. .. • .. .. 9 . 4 " 

T ota l tonnage inc lud ed in record . .. . .. . . . . .. , 137, 3 " 
Weather .- Clear arn.1 J.ry. temperature 43 P . 
Pa · se 1ger and Anemometer rer.ords taken. 
R ail good. 

F IG. 9 .-TEST NO. 22. 

Gra.,1<1 l:.cnu ul Station to \:Vhi le P lains, Hn.rlem Divi~ion. 
R ailv,•ay Test Car No. 17 , November 2d, 1001. 
Passenger T rain No. 111. 
30 sq . in. cylinder in operation, test ca r forward . 
£n;,inc 10 13 N Y. C. • _ 

\Vcight of loaded engine . ... . . .. ... . .. . . . .. . .. . , .. . . 5:J . tons 
\Veigh t on d rivers . . . . . . . . . . . . . . . . . . . . . . . . . . 38 -~ '.'. 
Total weight loaded e ngine and tender . .. 95 . r 

T rain as follows · 
17 I C. 

192 ' I, Y . C. 
10-!9 ., 

840 

Test Car .... . .. .. . .. .... . H ,650 lbs. 
Combination . . . . . . . . .... . 03,800 " 

Co~fh : : : : : : : : : : : : : : : : : : J1•,itiz :: 
Passengers . . .. .... . .. . . . . . 

125 . -1 tons . 
l5 . " 

T otal tonnage included in rccor<l .... . . .. . .. .. . .. .. . 14.0.4 " 

·•Neather.-F 1ne, clear. temperatu re 61- 68 F 
\Vind ve ry 1ight , direct ion not.. ~1oted. , 
R ail good, 

F IG . 10.- TEST NO. 53. 

White P lains to Grand Central Station, Harlem Division 
R ailway Tes.t Car No 17. November 19 th , 1901. 
Passenger T rain 130. 
30 sq . in . cylinder in operation, test car forward. 
Engine 1407 N. Y C. 

T otal w ei~ht .. ... . . . . . . ... .. .. . . .. .. ... ... .. .. .. . , .108 tons. 
\Vei~ht on drivers ... .. . . . .. .. . .. . . ... .. . . . . . . .. , .. . G-t ·• 
,v~i·1~1t wit h tender .. .. .. .. .. . .. . . . . . . . . . , . . . . . . .. . 108 " 

T ra in .i, (allows 
17 I C 

1020 N Y C . 
873 
231 

2 fi8G 
2572 

Te.st Car .. . .. . . .. . . , . .... . 4-1 ,650 lbs. 
Coach . .. .. . .. . . . . . . .. ... Gfl.500 " 

" . ... .. . ... , . . . .. . . . (l() ,900 " 
Combina lion . . .. .. . , , . . . . 60,300 u 

ExJ?~ess . .": . . . _ .. : : : .. : : : : : ._. : .. ~i;5&5 11 

183 . 3 tons. 
Passengers , , , ... .. , . . .. 36 . 6 " 

T otal t onnage included in r ecord . .. . . ... , , , , , , , • , 220. 0 •• 

W cat her.-Clea r a nd drv , tempern.u trP 43 F. 
P a!';senqcr a nd Ane mometer i ecords ta.ken. 
Rail good . 
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F l G. 11.-TEST NO. 47. 

Poughkeepsie to Grand Central St.:i.tlon, Hodson Division. 
Railway T est Car No .. 17, November 13th, 1901. 
rassen_ger Train No, i. 
tt0 ~q. 111. cvlinder in. operation, test cnr baclnvn.rd. 
E::11,1::,e 202.'l N. Y. C. 

Weight o( loaded engine .... , ............ ... ... .... .. . . ... ... . 87 .5 tons. 
Vlcight on drivers ........................ ... .... .• ... .• .. . , . . 67.15 '' 
Totnl \I.Cight with Jo,,ded engine and tender .... ... . ... ...... 143,6 ' 1 

Train ::?.S [o1lows ; 
17 I. C. T est Car ......................... 45,640 lhs. 

Cof-ph . ........... .... .. , ......... 85,500 " 1077 N. Y. C. 
1555 " 
10!.l 
1092 

. .. .... . .................... a1,.100 " 

..... ................... . ... 86,300 " 

.... ........... . ............ S0,000 " 

Cornbi~~ii0~· ·.-.·.·:.·:.·.'.·,~ :: :: :: ·.:: :~~'.~ :: 2010 
180 

234.5 tons, 
Passengers . . . . . . .. . .. . . . . .. . •. . . 33 .3 11 

Tota! Lormagt! inC'ludcd in record . .... ............ ... ,, . • ,, .. 267 ,8 " 

\.Vealh~r.-Fair and Ury, t emperature 52 to 59 F. 
P assenger and ..'\nen113mctcr records taken. 
lfail <lamp. 

FIG. 12.- TEST NO, 56. 

Gr:inrl Cent:-nl St;i.tion to Schencc-t ndy, Hudson & Mohmvk Di\'isious, 
Railway Test. Car 17, Noventber 20th, 1~01. 
Passenger Train No. 7. 
:'J() sq. in. cylinder in opnation, test car running hAckward. 
J::ns me 936 N. Y. C. 

~:!:t~ ~~ lif::rs~~~: . .'.' .' .': .'.' .' .' .' .': .' .'.· .': .": .": ::: ." ::: .': .'.' .'.' .' ." ." :J:J tons. 
Total weight lori.ded e:is:inc and tender .. , ... ... .. .•. .. .. . . .. ,114 .1 

Train as follows : 
17 . T. C. Test Car ..... ........ .. .... .... . --lbs. m~ N.y. C. g~1:;::: ::::::::::::::::::::::::: ~:~ " 
&~~ Co~,ch : ::: ::::: .:: :: :::: : : :::. ::: ::l: ,, 

"Ninita" l1ullman cl1.:1ir car ,,,,,, ,,,.,, ... ,, •••• , •• . .•. ,,,.100,000 '' 

1~~ N ... ~. C. , Co~ch ..... : :::: : :::::: : :: :::::: : t::~ '.'. 
200.7 lon s. 

r asscngcrs .. . . . . • • . . . . . . . . .. . . . .. 14 .8 " 

Total tonnage inclmlctl in n:cord ... ........ . ... ....... , .... 311.5 ' 1 

PouMhke,ep~ie: 
Jfi:1.~ K. Y. C. Coach. Set Out. 
210 " Comb. Taken OJI. 

,\lbany: 
93G 

:?OJS 
10(;~ 
2l(J 

EnRi::ie. 

Co."'lch. 
Comb. 

To.ken Olf. 
Taken Off. 
Set Out. 
Set Out. 

\\·cather.-Clear, temperature 35 F. 
P:i,:,c;enger ond Anemometer records ta.k en. 
Rail good. 
No11::.-C~lib r<1lio11 tc:sts were: 111:iclc on the run bctwcc1, Albany and 

Schcncctocly .. 
Non~- \Vhen D1namon:du Cat'_ is runnii1g- "fonvard't or " b~cl.:v,·.i.rd 11 

its we1gbt is O[ is not u1c1udcd in the Dynamornctei• rcr.ord. 

FIG. 13 -TEST NO. G. 

S}·racusc. to Albany:_, ~rot-awk Division 
Railway Test Cn.r No. 17, Oct. 25th, 1001 
Passen~er Train No 1-l. 
~O c;q. in cvlindcr in opcrntion. test C'lr bnc1"''fanl. 
Ifogrno 2987 :, Y. C. 

f~~!~Jti~:rtT~:::::t- :::::::::::::.::::: :::: ::: :~::: ':·:·· 
. Tota l \\ei '":ht loaded c:1g ine anJ L1,.:r1 le:- ... ... . . .... l ·l -1 . fJ " 

Tr.:un r;is follow!i : 
17 l. C. Tesl Car........ - - I½~· 

215 N Y. C Ma'i ......... . . ... .. ..... JG,300 
770 ' ' Bag:((agc •. . ...•.. . .•• , . .. 00,000 '' 
~00 Combination .... . .. ...... 8~ ,DOO .. 

i~? ~;1ch.::::::.:::::::::::: li:im :: 
910 .. S7,700 " 
9-19 .. ... . . ...... • ....• 9-1.500 " 

:: ~~·;:e;h~ka" Pu l~an U ra,~ving R~:,,m C~r .": .' .· : : ~: .': : ~?:~8 :; 
P:issengers 

337 .U tons . 
17. 0 " 

Total tonoage includel.i in 1ecord . ........ .. ....... 35-1.0 " 
Vie ~th~r .- Cle-:lr. 
Rail 1:ood. 

FIG 14.--TEST NO. 7. 
Chicago to New York. 
Raiiw;i.v test Car No. 17, Hud~n Divi:;ion. 
P:isseniier Traiu So. 28. 
30 sq in. cylinder -'.n oper a.tio:11 te.,t c:a.r ru:1ning bac:1....-....;i.rd. 
Engin, 2013 N. Y. C. . 

·v;rcil:flt a[ ioa.ded engmc . . . . . . . . . . . . .... 87 . G t ons. 
Weight on driver~ . . . . . . . . . . . . . . . .. ... , ... 07. l,; •· 
Tota.l ,\·l'!i~ht loa.C.ed eni:-ine a nd l ender . . ... , , ..•• , .143 . 5" 

T r~in as follows lbs. 
17 I C. Test Car . .. . .. . . . . . . ...... - -- " 

2730 N Y C. Bagimie .............. ... 59,000 
202 C C. C. & St. L.Exprcss .. .. . . . . . ........ M,000 

2i7 l N Y C. " ..... ... . . ........ ·11.500 " 
2056 " BagRagc . ...... .. • . ...... 52,500 " 

585 •. .. . . . . . ... . ... . .. ,0.\00 " 
2100 M.';U , ... .. . •. . .. .. .. . ... , ~0.000 " 
2tl-l . . • .. . . • . . .. .... 80, IUU " 
1980 Co..~~h ... .• . .. • . .. ....... 70,000 " 
966 ..... . .. . .... . ..... 04 ,800 " 
028 .. .. .... .......... . 67,000 " 

".N'avarm" Pullman Sleeper-..... . ..... . .. . •......... 108,000 " 
•· Shenango 11 11 

" ... . .... .. .......... , •••• 97,000 " 

,1J l.4S tons. 
Pnsseniers . .. ........... . 21. 72 · ' 

T o tnl t onnage included in record . . .. .. ...... . . . .. ·JSG.17 ' ' 
'Arcather.- Clc;;ir and cool, wind li~ht, ~rect ion no~ noted. 
Rail cond:tion good 
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son Division known as the Day Express, stopping at practically 
all stations. 

FIG. 5.-EQUIPMENT OF DYNAMOM ETER CAR 

Fig. 12 represen ts a th rough local train known as the Day Ex-
press, which stops at almost all stations. 

tance a speed of 63 miles per hour with ten cars, constituting, with 
the eng ine, a train weighin g 494 tons , thus developing continu­
ously 940 hp, assuming the o rdin ary allowance for head-end r e­
sistance due to wi nd or air pressure. At another time a nd with 
a heavier train thi s en g ine developed 1452 ihp at 63 miles per hour, 
240 r. p. 111. , as shown by indicator cards. 

Fig. 14 r epresents the record from Mott Haven Junction to 
Grand Central Station of a through h eavy express train known 
as the New York & Boston Express, loaded heavily with ex­
press, m ail and papers, but ca rryin g few passengers. 

It is thought that th e r eco rds here int roduced are sufficient 
in number and character tc• represen t fairly well the several 
classes of duty r equired of the present steam locomotives, and 
what would be required from electri c locomotives in case they 
should be adopted, as th e problem submitted was to duplicate 
the present passenger train service between Mott Haven J unc­
tion and Grand Central Station, by u sing electric power instead 
of steam loco motives. 

The questi ons of changes in th e Grand Central terminal, or of 
th e present method of train operation , or of h andling the su­
burban trains on the divi sion outside of Mott Haven Junction 
are n ot considered in this paper. 

It appears that the braking effort per t on is not as hi gh on 
certain types of locomoti ves as it is on coaches. Thi s is due to 
the fact that not all the wheels of th e locomotive are always 
braked, and those that are braked cann ot be set to the skiddi ng 
point with a fully loaded t ender , fo r if they were they would then 
skid with a lightly loaded tender. Hence the draw-bar pull 
during retardation is often as g reat , or even g reater, than it is 
during acce lerat ion. An instance of this is seen in Fig. 12 at (b), 
where the maximum draw-bar pull due to the braking effort of 
th e train on the loco motive is II,950 lbs., while the maximum 
draw-bar pull exerted in startin g the train at (c) is 9945 lbs. 
That is to say, in thi s particular run during the period over 
whi ch all possible r eta rdation is desired, the draw-bar pull in­
st ead of bein g zero, is 20 per cent great er than that available for 
acceleration. In Fig. 9, fo r th e stop at vVakefi eld these fi gures 
become respect ively 15,675 lbs. , 9899 lbs. and 6o per cent. At all 
other stops on thi s record it is seen that the braking effort of the 
train is nearly equal to th e maxi mum starting effort of the loco ­
motive during acceleration. 

The severe oscillation o f the dynamom eter pen on this record 
exhibits the irregular turnin g moment of th e engine which is 
caused partly by un equal di stribution of th e steam in the cylin­
ders , due to the lack of proper adjustment of the valve motion, 
and partly to the irregular turning mom ent of any two-cylinder 
engine of thi s type. , 

In Fig. IO, however, which is the record obtained from engim 
No. 1407-one of the lates t suburban type engines on this road-

Fig 13 represents a f-,i::,:===n==========================================t;, 
through fast train be- • " 
tween Buffalo and Al­
bany, known as the New 
York & New England 
Express, which makes 
the fastest through time 
between Chicago and 
New Y ork and Boston 
made by any train on 
the road. This record is 
introduced as an inter­
esting exampl e of the 
requirements of heavy 
through train service 
and as a part of the 
reco rd taken on a 
through run from Chi­
cago to N ew York, a 
di stance of nearly moo 
miles. 

The train was hauled 
hv the latest type of 
N cw York Central pas­
senger.locomotive, which 
has haukd a train of 
six t een ca r s. weighin g, 
with the locomotive, 
over 900 tons, at a speed 
of 60 miles per hour, and 1 

DIAGRA M 

GENE RAL AARANG£.'MtNTo•AP~ 

AAILWAv"'T'esr CAR 
1LL1NOU n;r'R'AL RAILROAD 

RAILWAY MECH;,~~CAL ENC f"{_P'T 

_,,v.:,VER.llT Y,.. lLLINQI.) 

Bo;• r 
'P"d R~co.-cl~ 

maintained th e schedule H:-1===========~================================::i-lt 
speed of over 45 miles FIG. 6.-DIAGRAM OF EQUIPMENT OF DYNAMOMETER CAR 
per hour with the same . 
train between New York and Al~anr On the run. from wh1:h the smoothness of the record, and the perfect bral<in~ of tq(l 
Fig. 13 was taken the engine mamta111ed for a considerable dis• engine and train are noiiceap!e, 
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\Vhere these reco rds are marked " pump." th e dynam o metcr 
cylinder was being fill ed with o il fro m the hand pump prov ided 
for thi s purpose. 

The va rious phases in th e cycle o f loco m o tive per fo rmance a r e 

/\_ A 
I/ 

m ent , and finally a r eduction oi t he draw-bar pull thus obtained 
to h o rse-power, and ev entually t o kil owatt s. Owing to the 
fa ct th at the maximum speeds on thi s di vision seldom exceed 35 
mil e5 per hour, and that th e trains we r e n ever less than three 
cars in leng th-oft en reachin g e leven car s in len gth- no cor ­
rection was made for head end air r es istance. 

The successive steps were as fo llows: 

i\. 

\ 18 
I 
I ' 

(1) In o rder t o determine the average draw-bar pull fo r any 
g iv{:n peri o d, the entire area under th e dynamom eter pen record 
was fo und by a planim eter and divided by the leng th of base of the 
interval from start to st op, th e r esult bein g the average draw-bar 
pull. Tims, in Fi gs. 7 to 14 incl usive, whi ch a r e char acteri stic 
dynamom eter r ecords, th e ar eas A', A", etc., w er e found by a 
planimet er ; by dividing any ar ea thus fo und by the t otal length 
of it s base betw een stops, th e average height of the dynamomet er 
r ecords between st ops is ob ta in ed. This average h eight , when 
multiplied by the constant o f the instrument, r epresents the aver­
a ge draw-bar pull between these stops. 
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(2) From passen ger r eco rds t ak en during dynamometer tests 
th e curve shown in F ig. 15 was p lott ed, sh owing the ratio of the 
we ight of the live load t o the li ght weight of the train. 

(3) Dividing the average pull in pounds by th e total weight 
of th e train the average pound per ton d raw-bar pull over the run 
under co nsid era ti on was o btained. * The ave rage pounds per ton 
draw-bar pull thus obta ined fo r each run is shown in Table I. 

The means of the values set for th in T abl e 1 a re shown in Table 2. 

The average po unds per t on d raw-bar pull (not tractive effort) 
for vari ous len g ths of run over the M ott Haven division are 
sh own in Curve l of Fig . 16. Curves 2 and 3 sh ow these values 
fo r lon ge r rnns, as obtained o n the H arl em and Hudson divisions, 
r espec ti vely, and Curve 4, which is the mean of Curves 1 , 2 and 3, 
sh o ws ve ry roug hly what may be expected t o obtain as the av er­
age value o f the "pounds per t on " d raw-bar pull under ordinary 

i- 1M21il 1 2 3 -1 6 13 7 0 'J 10 11 1Z 1 2 3 4 :-, 6 7 8 :i 10 11 12 steam ra il road condition s on a level and co mparati vely straight 
MIDNIGHT ll,M, l'IOON P. M. MIDNIGHT track w ith vario us weig hts and leng th of train (three to ten cars, 

FIG. 15.- PERCENTAGE OF PASSENGER WEIGHT TO LIGHT TRAIN 100 t o 400 t ons) and at an avera oe speed of about 30 mil es p er 
WEIGHTS, GRAND CENTRAL STATION TO MOTT HAVEN I , ' · "' 

JUNCTION lour. 
Th e questio n of g rade is h er e eliminat ed, fo r each point sh own 

clearly see n in the dynamometer recor ds; thus, in F ig. II, a t 
( b ) the engine was given steam , at (c) h ook ed up , and a t (d ) 
given m ore steam, at (e) again h ooked u p, and at (f) again given 
more stea m ; a t A " steam was cu t off and the t rai n coas t ed to 
( g) where brake s were applied, released, and aga in applied a t 
(h) , etc. 

., 
~~l---#"-+-+-!--+-+-+-+-+-+--+-+-+-+--+-+-+-+--+-+-1-+--+-+-1-+--+-+-1-+--+-

~ 
~ 
~ 

~ .,., 

r epresents the ave rage value o f two runs on the same train, one 
n orth , the other south. 

T h e number of variables enterin g into these values, such, for 
example, as the degr ee o f skill o f the en gineer , the wind velocity, 
th e co ndit ion of the track, agr eement with schedule time, etc., 
make it impossible fo r any curv e t o pass throug h all it s p oint s, 

CuRVE SHEET No/&. 
SHOWING- TH£ 1i'ELA TION.8£TW£EN THC 
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LENGTH OF fiuN I N MtLt:S . 

FIG. 16.-DRAW-BAR PULL AND LENGTH OF RUN 

.MET HOD OF OBTA I N I NG HO RSE-POW E R AT DRAW -BAR FROM 
DYNAJ\IOMET E R RECORDS. 

This was obtained in general .in the following manner : From 
actual dyn amometcr car test s th e average draw-bar pull of the 
severa l trains oYer t h e Yarious runs was determined, proper 
allo wance made for increase d t rain we ight due t o motor equip• 

and therefore, as stat ed, th ese curves can only be taken as indi­
cating the average value of a widely varying quantity. 

(4) Fig . 17 shows a g raphical metho d of obtaining the speed 
in miles per hour between any two stations when the time of run 
between these two station s is given. If the lo wer strip of this 

w:e{~is dat~. is being tabulated in ~ovv~ni~ni formi and will be presented next 
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diagram be cut off along the dotted line and placed horizontally 
at the left with any station on the ordinate at the given time the 
intersection of any other station with an oblique line gives the 
average speed between these stations. Thus, for example , if the 
nm from Grand Central Station to Yonkers is made in forty-two 
minutes, by placing "Grand Central Station" on the ordinate at 
the left at forty-two miriutes and running horizontally along the 
strip to "Yonkers" the oblique line here intersect ed shows the 
average speed to be 22 miles per hour; in the same manner, if the 
run from Grand Central Station to Mott Haven Junction is made 
in ten and one-quarter minutes the average speed is 30 miles per 
hour. Again, by placing "Spuyten Duyvil " on the ordinate at the 
left at twenty-eight minutes and following horizontally to ' ' Hast­
ings" the average speed between these two stations is seen to be 
18 miles per hour. 

(5) The weight of every train arriving or leaving the Grand 
Central Station on a given day was obtained and its average 
speed between stops determined from the above curves. Know-

-J I I I / 
J I/ l 1 ..... 

I/ J I/ J V 11 
I , / / 

I / / 

I I/ / / / / / / ·-· I I I I I I/ I/ / / I/ V 
I I I I / !/ I/ V / .. __, 
I I I / I/ 
I I I / ./ 

I I I I i/ / 

I I I/ I I/ I , V .. .-
I I I I V ✓ V 

'I 

ing, therefore, the average draw-bar pull in pounds required to 
haul a train, and the average speed at which this draw-bar pull. 
was exerted, the horse-power at the draw-bar becomes 

H. P . = foot pounds per minute/33,000. 
= draw-bar pull X miles per hour X 528o/33,ooo X 6o. 
= draw-bar pull X miles per hour/375. 

This formula is represe nted graphically in Fig. 18, from which, 
k nowing the draw-bar pull and speed, the h orse-powe r or kilo­
watts corresponding th ereto is determined. Thus, for example, 
if the draw-bar pull is 4300 lbs. at a speed of 36 mil es per hour, 
to find the horse-power or kilowatts corresponding thereto at 
4300 lbs. on the ordinate at the left of the figure , follow the dotted 
line to the right until it intersects the required speed curve, thence 
downward to the base line, thus obtaining 410 hp. If the efficiency 
01 th e motor is t aken at 70 per cent, by following the ordinate at 
410 hp ve rtically to the 70 per cent curve and th ence to th e left 
the kilowatt capacity required 1s found to be 440 kw, which is the 
power required to propel the train , exclusive of th e locomotive 
and head-e nd resistance. 

Now, referring to the fir st line of Tabl e 3, which represe nts the 
res ults obtained by calculating the power required for th e train 
ser vice of Oct. 23, 1901, we have for the first train shown : 

In Column 1, th e a1vision over which the train runs, namely, 
" N" (N. Y., N. H. & H .); in Column 2 the train number; in Col­
umn 3, li ght weight of train ; in Column 4, weight of tra in loaded, 
whi ch was obtain ed by reference to th e curve in Fig. 15, showing 
the weight of passengers to be added to th e light-train weight. 

The first stop being at r 25th Stree t, Columns 5, 6, 7 and 8 are 
blank, but show by a rrow heads th e direction of movement, thus 
,.._ ~ north, ~ ,,,_ south . 

In Column 9 is found the average speed ~btained as above. 
In Column IO th e pounds draw-bar pull from Table 2. 

In Column r r the product of " pounds per ton," times total 
tonnage of train. 

In Column 12 the average horse-power required to haul a train, 
exclusive of the loco motive, from Grand Central Station to 125th 
Street ; this value was obtained from Fig. 18 and is 

5227 X 32.8/475 = 458 hp. 
No stop being made at 138th Street , Columns 13, 14, 15 and 16 

are blank. 
In Column 17 the average speed from 125th Street to Junction 

is found as above. 
In Column 18 average " pounds per ton" draw-bar pull ove r 

thi s run. 
In Column 19 th e average total draw-bar pull. 
In Column 20 the ave rage horse-power required at the draw­

bar over this run. 
The horse-power required for each scheduled train over each 
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FIG. 18,-HORSE-POWER EXERTED AT DRAW-BAR 

run was obtained in the same manner, and the results as taken 
from this table were plotted and are shown on train diagram 
sheets, Figs. 19, 20, 21 and 22. 

METHOD OF OBTAINIKG DAILY LOAD DIAGRAM. 

From a careful exami nation of the weights of a ll locomotives 
now in se rvice on this division it was fo und th at properly powered 
electric locomoti ves hav ing a total weight of sixty-five tons each, 
all of which would be ava ilable fo r tractive effort , could satisfac­
torily perform the service of existing steam locomotives. 

To each train horse-power curve, th erefore, as plotted on Train 
Sheets, Figs. 19, 20, 21 a11d 22, 1s added th e horse-power required 
to propel a 65-ton locomotive. 

This horse-power was obtained in th e same manner as that re­
quired to haul the train and was plotted separately on the train 
sheets ; evidently th e fri ction of an elect ri c locomotive in pounds 
per ton is greater than an equivalent weight of train, but this dif­
ference was considered in selecting th e proper locomotive 
efficiency. 

The sum of the in stantaneous va lues of these individual curv es 
was then plotted as t he irregul ar solid lin e Curve I in Fi gs. 19, 
20, 21 and 22. The mean height of this curve is plotted as th e 
straight-line Curve 2 on each sheet and represents the average 
horse-power required to propel all schedule train s and locomo­
tives during th e six hours covered by the sheet. 

This average horse-power , when converted into kilowatts by 
means of the fo llowing form ula (which is ex hibited graphically 
in Fig. 18) 

kw = hp X 746/70% X rooo 
where moo watts = 1 kw 

746 watts= I elec trical hp 
and 70% :;;;; effici ency of lo comotives 
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gives the ave~age kilowatt input required at contact shoes of elec­
tric locomotives for the period covered by each sheet and appears 
as Curve 3. 

Curve 4 r epresents the mean average kilowatt input at contact 

.... . n 

I ~-
1-
ij ,,.. m J -- -·-'": --

,.,, ,,.- i l -7 [ 

Th e mean height of Curve 3 on Fig. 23 ~!)pears as Curve 5 in 
Figs. 19, 2 0 , 21 and 22, and similarly th e mean height of Curve 
4 on Fig. 23 appears as Curve 6 on Figs. 19, 2 0, 21 and 22. 

Th e sum of Curves 4, 5 and 6 on Shee ts 19, 20, 21 and 22 i!> 
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FIG. 19.-DAILY TRAIN SHEET 
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FIG, 20.-TRAIN SHEET AND LOAD DIAGRAM 

shoes' ( for line service only) throughout a period of twenty­
four hours under the same conditions, and its height is the aver­
age height of Curve 3 in Figs. 19, 20, 2 1 and 22. 

The swi tching, shop train and return engine service was found 
to represent such hourly demands as are shown in Curves 3 and 
4 of Fig. 23. 

plotted as Curve 7 on those sheets, and therefore represents the 
average daily kilowatt input required at contact shoes of locomo­
tive for all service. 

Curve 1 of Fig. 23 is a condensed load diagram of the entire 
service, showing the "hourly variation of the different classes of 
service as deduced from the curves in Figs, 19, 20, 21 and 22, 
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F rom Curve 7 on these sheets it is seen that the daily ave rage 
input required would be at the rate of 18oo kw, and therefore the 

total annual input required at the contact shoes of th e locomotives 
fo r propulsion alone would be ( 1800 X 24 X 365) = 15,768,000 

I 
I I I 

l---+--+---+--+---t--+--t-- +--+--+--+-+---+--+--+-+--+-+--+--+--l--+---1--+---' 
J,h;y AMl.lMOlJm'i',tW. 

M ,. e 8 .. -r· 

FIG. 21.-TRAIN AND LOAD DIAGRAMS FOR OCT. 23 , 1901, SHOWING ENERGY REQUIRED FOR PROPOSED ELECTRIC LOCOMOTIVE 
SERVICE BETWEEN GRAND CENTRAL STATION AND MOTT HAVEN JUNCTION 
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FIG. 22.-TRAIN AND LOAD DIAGRAMS FOR OCT. 25, 1901, SHOWING ENERGY REQUIRED FOR PROPOSED ELECTRIC LOCOMOTIVE 
SERVIC E BETWEEN GRAND CENTRAL STATION AND M OTT HAVEN JUNCTION 
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kw-hours. From the total number of tons hauled yearly over this 
division, including passenger, shop trains and switching service, 
the ton miles per year were found to be 250,285,710. Hence tht 
electrical energy required to haul a ton r mile over this division 
und er the existing conditions would be 

15,768,ooo,ooo/250,285,7ro = 63 watt-hours per ton mile. 
\Vith this figure as a basis, and the load factor as determined 

from the load diagram, the problem of determining the best 
method of producing, distributing and applying the power was 
considered. 

CHOICE OF SYSTEM 

While it is the writer's opinion that the alternating-current 
railway motor will yet prove to be the most efficient, all things 
considered, for long-distance rai lway work, it has not yet in his 
opinion demonstrated its ability to start under load as efficiently 
o r to accelerate a train as rapidly as the direct-current motor. 
The line under immediate consideration was short, the trains 
numerous and rapid acceleration desirable, all of which are con­
ditions favorable to the direct-current motor. 

Furthermore, direct-current motors, with their necessary auxil­
iaries, have become fairly well standardized, and it is the only 
class of electric railway apparatu s ava ilable from the manufacturers 
of the United States without involving experimental work and 
large development expense. 

In view of these facts, and the probable necessity for rapid con­
struction, the writer refrain ed from advising anything of an ex­
perimental nature , and therefore recommended the direct-current 
system in combination with the third rail for the main line and 
overhead construction for the yards, all of which have demon­
strated fully their ability to meet the conditions imposed by rail­
way operation so far as motive power is concerned, although 
there has not yet been an electric installation on any existing 
terminal that is as complex or into which anywhere near the num­
ber of heavy trains enter as on thi s section of road. 

Had the length of road under consideration been considerably 
g reater, and had it been tho ught possible to secure sufficient time 
to conduct experiments o r invite demonstration s by manufac­
turers of alternating-current motor equipment this class of ap­
paratus would have been more seriously considered. 

DISCUSSIO NS AND AI\ALYSIS OF PLANS OF ESTI MATES 

In th e preparation of estimat es, twelve distinct plans of ge nera­
tion and distribution were co nsidered aud the results tabulated as 
shown in the accompanying tab le. A ll the estimates were com­
puted upon the same basis so far as cost of fuel, labor and losses 
in transmiss io n were concerned. The different headings in the 
tabl e h ere shown are deduced from ano ther table not here pub­
lish ed, the columns of which were as follow s: 

Column A.-Total Cost of E ntire Installation.-Erected com­
plete. consisting of power h ouse, transm ission circuits. feeders, 
sub-stations, track const ruct ion chargeable to electrical equip­
m ent. overhead construction and electric locomotives. 

Column B.- Total Operating Expenses per Annum.-Including 

wages in power house and sub-stations and on rolling stock, to­
gether with all coal, oil, water, waste, repairs, etc. 

Column C.-Fixed Charges per Annum.-Including interest at 
4 per cent on total investment and taxes at 2 per cent on build­
ings, sites, machinery and electric locomotives. 

Column D.-Total Expense per Annum.-Made up of Column 
B plus Column C. 

Column £.-Operating Expenses per Annum at Power House. 
- Including coal, water, oil, waste. etc., and repairs and wages. 

Column F.-Operating Expenses per Annum at Contact Shoe. 
-Including coal, water, oil, wast~ , etc., and repairs and wages in 
power house ; oil, waste , repairs and wages in sub-stations, and 
repairs (labor and material) on transmission lines. 

Column G.-Total Expense per Annum Exclusive of Rolling 
Stock-Including operating expenses per annum at contact shoe 
(as in preceding Column F) plus fixed charges as follows: Ini:er­
est at 4 per cent on total investment (less cost of electric locomo­
tives) and taxes at 2 per cent on buildings, sites and machinery. 

Column !.-Total Locomotive Miles per Annum-Determined 
from information furni shed through the operating department. 

The explanation of the columns in the table below i.; as follows: 
Column His: 

Column E (of table not published) 
Total kw-hours generated at P . H . 

and represents the operating expenses per kw-hour at power 
house switchboard. 

Column Mis: 
Column F (of table not publi shed) 

Total kw-hours delivered to contact sho_e_ a_n_n __ tt_a_ll_y 

and represents the operating expenses per kw-hour at contact 
shoe. 

Column N is : 
Column G (of table not published) 

Total kw-hours delivered to motor terminals annually, 
and represents the total cost per kw-hour delivered to motor ter­
minals exclusive of fixed and operating charges on electric loco­
motives. 

The cost per kw-hour at motor terminal differs from the cost 
per kw -hour at the contact shoe only when batteries are carried 
on the locomotives, in which event the cost per kw-hour at the 
motor terminals is increased over the cost per kw-hour at the 
rnntact shoe by the cost of energy lost in the batteries. 

Col~mn J is: 
Column B (of table not published) d 

Column I an represents 

the operating expen ses per electric locomotive mile. The values 
in this column are directly comparable with values now obtained 
in th e present steam locomotive service, except that the operating 
exp~nses for steam locomotives, as shown by the performance 
sheets of the motive power department, do n ot include any charge 
for wat er. From the best information available, the cost of water 

TA BLE OF ESTIMATES ON PLANS FOR P ROPOSED ELECTRICAL E QU IPME NT OF THE N. V. c. & H. R.R. R . BETWEEN GRAND CH NTR AL STATION AND MOTT HAVEN ]UNCTION 

C 

" CHARACT ER OF STATIONS, E TC. 
i5: 

1 Direct cu rrent power station at center of line and contig uous to tracks. 600 volt working conductor, no batteries •••••••••• 
2 Same as No. 1, with batteries in power h ouse ..•••. •• •••••••••• •••• •••• ••• • • ••..•••••••••••••••.•••••••••••••••••••.•••••• 
3 Same as No. 1, with batt ery sub-station ne:i r Grand Central Station and Mott H aven Junctiou •• .. ••••••••••••••••••••••••• 
4 Alternating current power station on ri ve r front near center of line, with rota ry converter sub.stations near each end of line. 

11,000 volt A. C. and 600 volt D. C •..••• •.••.•....•..••••••••••...••••••••••••••••••••••••••••••••••••••••••••••••••• 
5 Combined D . C. and A. C. power station at Harlem River near one end of line and one rotary converter sub•station near the 

other end of line. 11 ,000 volt A. C ., 600 volt D. C., no batteries ••..•.•••.•••..••••••••••••••.•..•••••••.••••••••••••• 
6 Direct current feede rs from Manha tt an Railway sub•sta tion located near center of line. Transmission from sub.station to 

working conductor, 600 volts D . C. energy to be purchased •••••••••••••••••••••••.••••••••••••••••.••••••••••••••••• 
i Rotary converter sub•statio n at center of line. A. C. ene rgy to be purchased from Manhattan sub•station and transmitted 

at 11,000 volts. Energy to cost ½ cent less per kw hour than D. C. energy delivered .•••••••••••••••••••••••.••••.•.•• 
8 Two rotary converter sub•stations, one nea r each end of line. A. C. current :o be purchased from Manhattan sub•station 

near cen ter of line •• ••••••••••••• ••• ••• ••• •.•• ..• ••. •...• •••••.•• .. •.••.••..•.•••.•••••..•• . •..•..•••.•••••.•••••• ,. 
9 Combined A. C. and D. C. power station near H arlem River at end of line One sub•station near other end, and batteries 

carried on locomotives charged from working conduc tor ••••••.• ••• ••• • .••.•• . •••••••••••••.••••••.••••••••..••••••••• 
10 One rotary converter sub•staion near center of line , A . C. current purchased from Manhattan suh-station No. 7, batteries on 

locomotives charged from working conductor ••. ..... . ••..•••••••••••••••••.•••••••••••••••••••.•••••••••••.•••••••••• 
11 Direct current feede rs from Manhattan sub•sta tion No. 7, near center of line. Batteries on locomotives charged from work• 
I ingconductors ••••••••••••••• ·-·······•··••·············· ······ · ······································· · ············· 

12,Combined A. C. and D. C. power station at H arlem R iver near outer end of line. Onesub•station near other end. Batteries 
in power station and sub•sta tion. A. C. transmission 11,000 volts, D. C. conductors 600 volts •••••••••••••••••••••••••• 
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for the present service on this di vision is about .987 cent per loco­
motive mile, which amount added to the present cost as shown on 
the locomotive performance sheets, gives an amount which should 
be compared with the values in Column J. 

Column K is: 
Column C (of table not published) d 
--------:C::-o--:l:-u-mn I an represents 

the fixed charges per electric locomoti ve mile, and is here tabu ­
lated merely as a step in obtaining. 

Column L (which is Column J plus Column K) and represents 
the total cost per elect ric locomotive mile. 

While the results in Column L indicate that Plan No. I was the 
most advisable one to adopt , it was not se riously considered, for 
the reason that it necessitated locating the power station in a part 
of the city where its erection would probably have been prohibited 
by th e city authoritie s, but it was here introduced for comparison 
as indicative of the economy to be gained by placing the power 
station at the theoretical center · of di stributi on. The same ob­
jections apply to Plans 2 and 3. 

Plans 4 and 5 bring out quite clearly the difference in the cost 
of operation between two sub-stations and one, both plans per­
mitting the location of the power station on the river front. 
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FIG. 23.-l~OAD DIAGRAM 

The difference in fayo r of Plan 5 is entirely due to the saving in 
labor of one ~uh-station. 

Plans 6, 7 and 8 were studied with the object of ascertaining 
whether the purchase, instead of the generation of power, would 
offer a satisfactory solution of the problem. 

The purchase of both direct-current and alternating-current 
energy was considered on the lowest basis that it was thought 
possible for any existing company to furnish it, and it was found 
that the direct-current energy would cost the railroad company 
½ cent more per kw-hour than the alternating-current energy, in 
consequence of the interest, depreciation, maintenance, etc., of the' 
transmission lines, rotary converters and other ~uh-station ap­
paratus which would have to be furnished by the energy-pro­
ducing company. 

The prohibitive annual cost of th ese purchasi ng plans is at once 
observed by reference to Columns L and M, the plans only merit­
ing consideration as representing a temporary arrangement that 
migh t be effected in order to allow rapid installation. 

Owing to the more or less complex system of overhead or third­
rail yard construction made necessa ry by the nature of the case 
and the advantages to be obtained by their elimination in the sub­
stitution o f locomotives which could for sw itching service be self­
contained, though normally supplied with energy from the work­
ing conductors, a study was made of electric locomotives carrying 
batteries. 

The results of th ese studies made under several different as­
sumptions are sh ow n under Plans 9, IO and u . From C0lumns 

L and N it is evident that whatever may be gain ed by the elimina­
tion of the overhead construction is largely offset by the ad­
ditional cost of operation, although it will be observed that the 
cost per locomotive mile of Plan 9 co mpares favo rably with the 
cost of Plan 12 . 

Plan 12 differed only from P lan S in a slight reduction in the 
capacity of the converting apparatus in the power house and sub­
stations and th e substitution therefor of two storage batteries 
(on <:> loca ted in o r near the power house and o ne in the sub-sta­
tion), eac h of such capacity that it, together with only a portion 
of the main station and sub-station machinery, would be capable 
of taking ove r the entire load of the line for a short period of time 
in -::ases of emergency. 

The additional fir st cost and the slight increase in annual ex­
pense (as compared wi th Plan 5), represented by a r eserve station 
capacity of thi s nature, was th ought to be of secondary import­
ance only, in view of th e increased reliability o f operation thereby 
obtained. The increased cost of operation in this plan over that 
of Plan S is due to the fac t that the battery maintenance was fig­
ured at IO per cent per annum, which is considerable higher than 
is o rdina rily assum ed, and will probably be considered excess ive 
by som e. 

A battery of this kind would not only serve as a reserve, but 
would prove of considerable value as a r egulator of potential 
along the line, and, in addition . it would, notwithstanding its in­
herent losses, t end to reduce the power house operating costs by 
taking up the excessive load fluctuations of the system and per­
mitting the load upon the en gines to be maintained at or near 
their most effic ient working capacity. 

It was considered of th e utmost importance in an installation of 
this magnitude th at the number of interruptions of power simply 
be reduced to a minimum, that no device which could increase the 
safety and reliability of the plant should be omitted, and that the 
probability of future ext ensions of the electrical system should be 
considered. As best fulfillin g the above conditions, th erefore, 
Plan 12 was the one specifically r ecommended for adoption. 

OPERATING EXPENSES. 

A careful compilation of all th e expenses entering into the op­
eration of the present steam service was made, and the following 
comparative table of relative costs is believed to be correct, as­
suming that the present locomotives running between Mott Haven 
Junction and Grand Central Station should be abandoned and the 
service now performed by them duplicated by electric locomotives 
operated in accordance with Plan 12. It is assumed that the elec­
tric locomotives will be operated by the same class of men as 
those who now operate the steam locomotives and that they would 
receive the same rate of pay that they now receive. 

This condition is not favorab le to electric traction, as it is not 
ordinarily necessary to have two men to operate an electric motor, 
but in the writer's judgment it is not advisable to operate a service 
of thi s class under such exac ting conditions without two men on 
each locomotive. 

If the motor-car system sh ould be adopted, as it probably would 
be were the electrical equipment extended beyond Mott Haven 
Junction, or if the forwa rd g uard or brakeman were allowed to 
take the place of th e second man while passing through the tun­
nel and yards, a saving equivalent to his wages could thereby be 
effected. 

With two men of the same skill as at pr esent employed on the 
locomotives the figures are as follows: 

Elec­
Steam. tricity. 

Operating expenses per locomotive mile exclusive 
of fixed charges, but including water, labor , cost 
of cleaning and repairing tunnel and all other 
expenses of locomotive operation .......... ...... 23.05 15.80 

Fixed charges per locom otive mile assuming that it 
now requires forty locomotives to perform the 
present service and that thirty-three electric loco-
motives could perform the same service .. ...... .. 1.13 7.83 

Total in cents .... . .. . .... . .... .. .. ........... . 2 .. p8 23.63 

From the se figur es it appears that while there would be a slight 
annual saving in operating expenses in favor of electricity it is not 
sufficient to warrant its adoption on the grounds of economy in 
operation alone, alth ough its adoption can be justified on other 
g rounds. 

These fi gures could be made more favorabl e to electricity were 
an optimistic view of many of its advantages taken, and the prob­
ability is that practical operation will show a somewhat greater 
gain than here indicated ; but it has been deemed best by the 
writer to maintain a conservative view throughout the entire in­
ves tigation. 
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I t is, however, safe to conclude that the saving in operation ex­
penses by the electric system would be sufficient to offset the in­
creased fi xed charges due to the additional investment made neces­
sa ry by its adoption. 

The dynamometer car was operated by Edward C. Schmidt, 
professor of railway mechanical engineering of the University of 
Illinois. He was assisted by J . J . Snodgrass and R. W. Lohmann. 
B. S. Harrison, Hugh Hazleton, R. W. Lohmann, J. J. Snodgrass, 
H . A. Strauss and A. S. Courtright assisted in the calculations and 
preparation of the report. 

I n connection with the investigati on, a series of comparative 
acceleration tests of steam locomotive5 and electrical eqmpment 
were made at Schenectady, the re5ults of which are set forth in 
another paper prepared by W . B. Potter and the writer, which is 
to be read at this meeting. 

----♦-----
Subway Power Plant a Nuisance 

The Court of Appeals of New York ha s declared that the build­
ers of the subway in Manhattan had no legal ri ght to erect sheds 
and workshops along the line of the tunnel against th e wishes of 
abutting prop erty own ers. T he decision was in the action brought 
by th e proprietor of the Everett H ouse, corner of Fourth Avenue 
and Seventeenth Street , fro nting on Union Square, against Fred­
erick Holbrook and others, sub-contractors under J ohn B. Mc­
Donald, who is constructing the Rapid T ransit Subway. 

The Special T erm refused to g rant an order for an injunction 
restraining the continuance of certain worksheds erected by the 
tunnel contractors in front of the Eve rett House, on the ground 
that they are a nui sance and for the recovery of damages a rising 
therefrom. The Appellate Division reversed the Special T erm, 
and the Court of App eals on June II sustained the Appellate Di­
vision and ordered judgment absolute in favo r of the Everett 
H ouse pro prietor, with stipulation . 

U nder a permit from the Park D epartment the contractors 
erec ted buildings up on the paved place in front of the hotel, and 
placed ther ein boil ers, fo rg es , air compresso rs and machinery to 
furni sh power and appliances fo r th e prosecution of the work un­
der their sub-contract, extending from Great J ones Street to Thir­
ty- Second Street. T hese buildings occupy t11 e space of 100 ft. x 
120 ft. and a re enclosed with board fe nces. The space is used to 
store tools and machinery. T he power generated within the e n ­
closure is co mpressed air, which is conducted along th e work in 
pipe lines. The structure is so erected as to leave in front of 
plaintiff' s hotel a paved carriage way 40 ft. wide. The opinion of 
the court, whi ch was written by Judge Bartl ett, holds that no au­
thority is vested in the Rapid T ransit Commissioners or the Park 
Commissioners to erect such structures as those of which com­
plaint is made. These structures, it is pointed out, are not t em­
porary, but rather permanent, as they are intended fo r the life of 
the contract, and, therefore, do not come within the provisions of 
the law of 1892, which g rants temp orary privileges to tho se en­
gaged in public work of this description. 

The plaintiff 's main contention that the buildings and appliances 
which have been er ec ted on the plaza in front of his hotel, some 
of which is part of U nion Square, is a nuisance, unauthorized by 
law and not necessary to the executi on of the work ; that there is 
no reason for the generation of compressed air in a central plant, 
except that the contractors fo und it more convenient and econom­
ical ; that if such necessiti es existed th e structures should have 
been erected and maintained at a distance from the lines of the 
work and away from th e res idential and thickly settled parts of the 
city. 

On thi s point th e court says: " W e are of opinion that the find­
ings of the trial court established that these structures ought to 
have been placed elsewher e, or the power for the generation of 
compressed air subdivided into a number of small plants distrib­
uted along the line of the work." T he fin ding in this connection 
that th e aggregate damage produced thereby would not be les­
sened, and the loss which now fa lls up on the plaintiff would be 
cast up on others, is pronounced clearly inconsistent, with the 
finding that th e plaintiff sustained damage of a special nature 
It is held to be a mere matter of conjecture, unsupported by evi­
dence, what damages would be suffered by others if the plant were 
erected off the line of the work. It is evident that the plant could 
be located in sparsely se ttl ed districts near the river front, and 
not cause a tenth part of th e damage that would arise in main­
taining it at the point selected.by those defendants , or in the heart 
of the residential portion of the city, like Fifth Avenue, Madison 
Avenue or other localities that might be named. Gas houses, elec­
tri c light plants , power houses and large manufacturing establish­
ments peculiar to city life are usually erected in the localities 
where the damages inflicted upon surrounding property are re-

duced to a minimum. The plaintiff doubtless must suffer the an­
noyance and injury from such acts as are reasonably necessary to 
the execution of work, but it is unjust and placing upon him an 
undue burden to permit the erection and maintenance of this plant 
in front of his hotel for the generation of compressed air, to be 
used along the entire line of the work undertaken by these con­
tractors from Great Jones Street to Thirty-Second Street, and 
which may continue for a period of three years or more from its 
inc eption. 

"The fact that the defendants are engaged in a public work is 
not accepted as defense to the charge that the structures in front of 
plaintiff's hotel are a nuisance. It is to be kept in mind that the 
co nstruction of the Rapid Transit Railroad by these defendants 
is an important public work in which the citizens of the city of 
New York are deeply interested, and the courts should be careful 
to accord to them every legal right in a liberal spirit of construc­
tion , avoiding, if possible, placing in their way obstacles of any 
kind. " 

The court is careful to call attention to the fact that it is de­
ciding this case upon its peculiar facts, and not laying down any 
gen eral rule as to the conduct of this subway work. It is impos­
sible to precisely regulate the damages so as to prevent greater 
loss to on e abuttin g owner than another under apparently like cir­
cumstances. It is, therefore, held that th ese defendants ought 
not to be ·p ermitted to continue a condition of affairs that is rapid­
ly reducing this plaintiff to bankruptcy, when the trial court has 
fo und in substance that the structures of which complaint is made 
are not necessary for the r easonable prosecution of the work. This 
case presents a situation of peculiar hardship, and the plaintiff 
ought to be adequately compensated in damages, or the defend­
ants should be prevented by perpetual injunction from continuing 
the nui sance of which complaint is made. 

-----••---
An Estimate of the Cost of Municipal Ownership in 

San Francisco 

T he city engin eer of San F rancisco has completed an estimate 
of the co st of reconstructing and maintaining, under municipal 
ownership, the Geary Street, Park & Ocean Railroad, the fran­
chises of which expire in a few months. In a report to the Board 
of P ublic W orks the engin eer submits several estimates on lines 
proposed but not included in a similar report made last year. These 
included several crosstown lines, the principal one being a route to 
run from the Presidio to the Potrero. Another embraces the ex­
tension of the present track from T enth Avenue to the ocean and a 
line from C Street to Ocean A venue in the Sunset district. 

Excluding the prop osed crosstown lines three main propositions 
are submitted with the estimated cost as follow s : From the Park 
direct to the ferries along Geary Street, a dis tance of 4.9 miles, or 
an alternate location along Grant Avenue, Kearney and Pine 
Streets, $850,000; from Fulton Street along T enth Avenue, Point 
Lobos Avenue and Geary Street to Market Street, a distance of 
4.3 miles, $700,000, or an alternate location traversing Grant Ave­
nue, K earney and Bush and Pine Streets, $780,000. 

The proj ect embracing all the lateral s and giving a complete 
municipal system is explained as fo llows : Main line, electric con­
duit system, 4.90 miles long, an extension to the ocean, overhead 
trolley, 2.35 miles long; extension on Nineteenth Avenue, overhead 
trolley, 3 miles long; crosstown line, overhead trolley, 5.8o miles 
long. The total cost of construction is estimated at $2,250,000, 
which would be increased by the loss of interest during construc­
tion , amounting probably to $78,750. Eliminating the lines from 
C Street to the ocean and from Nineteenth Avenue to the Sunset 
di st rict, the cost would amount to $1,836,000. 

If the municipal street railway system be restricted to a line from 
the ferries to the Park the location of a power house at the northern 
water front of the city would not be justified, the engineer says; 
but the economic location would then be about midway between 
the road terminals, or about the location of the present power house. 
This location has been assumed as a basis for the cost estimate. 
The building there to be erected will serve not only as a power 
house, but also as a car house. 

An estimate of the cost of operation and maintenance of the line 
proposed from the Park direct to the ferries, without laterals, is 
shown as follows: Operation, per annum, $144.290; maintenance 
and deterioration account, $33,000; interest 3½ per cent of $850,000, 
the total cost, $29,750; a total of $207,040. This is on a basis of an 
eight-hour day and compensation at least $2.50 per day, or 31¼ 
cents an hour for conductors and motormen. With twenty cars in 
the service, of which two are supposed to be idle, one at each end 
of the line, the cost per car per mile would approximate 16 cents. 
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Metropolitan Railway Pension System 

President Vreeland, of the Metropolitan Str eet Railway Com­
pany, has announced that the regulations governing the working 
c,f the pension department have been completed and will be put 
in operation July I. An outline of this plan was published in the 
STREET RAILWAY JO URNAL of March 15, toge ther with an ex­
pr~ssion of President Vreeland's views on the subj ect. The board 
of officers of the pension department, to se rve during the first 
fiscal year and until their successors have been appointed, will 
consist of the following-named officers of th e M etropolitan Street 
Railway Company: C. E. Warren, secretary and treasurer; H. 
A. Robinson, attorney; M. G. Starrett, chief engineer; Oren Root, 
Jr., assistant general manager; W. B. Reed, engineer maintenance 
of way; Thomas Mill en, g eneral master mechanic. Mr. Root will 
act as chairman of the board and Mr. vVarren as secretary. Em­
ployees who consider themselves eligible for pensions and de­
siring to take advantag e of thi s plan have been instructed to make 
application to their employing officers. These applications will 
be forwarded through the department h ead to the pension board, 
which will pass upon all matters pertaining to the pension system . 
It is announced that the decision of this board on all matters o f 
this kind will be final. President Vreeland has issued a circular 
announcing these appointments and the foll owing regulation s 
which will govern the operation of the system: 

I. A new d epartment of the Metropolita n Street Railway Company, t o be 
called the Pension Department, is hereby created fo r the fo llowing purposes, 
to wit: 

(1.) To carry out th e orde r of the President of the l\Iet ro poli tan Street 
Railway Company r equiring that all employees of that compa n y who shall have 
a ttained the age of seve nty years, a nd also such e mployees from sixty-five to 
sixty-nine years of age, ha th inclusive, as shall have bee n twenty-five year s or 
more in the service of the compa ny, a nd shall have heco1n e physically d isquali ­
fied from continuing such service , shall he r etired from ser vice; 

(2.) To make payments t o such employees of such pension allowances as 
may be authorized from t ime to time by the pension board of the pe nsion 
department. 

II. The pension departme nt shall he in charge of a pe nsio n hoard, who shall 
be appointed annually in the month of June by the president of the Metrc poh­
tan Street Railway Company, and shall serve fo r one yea r from the fi rst day 
of July next succeeding, and until their successor s are appointed. The pe n­
sion board shall, subject t o the approva l of th e president of the Met ro politan 
Street Railway Company, have authority to make and e nforce rules and 
regulations for the ca re and protec tion o f the department ; t o determine th e 
eligibility of employees to receive pension allowances ; t o fi x th e amounts oi 
such allowances, and to prescribe the conditions u nder which such allowances 
may be paid and under which they may he r evoked. They shall make rules 
for their government not inconsis te nt with th ese regulations; and sh all , flom 
time to time, whenever required, make r eport s o f their proceedings to the 
president of the Metropolitan Street Railway Compa ny. 

III. Of the employees who shall he retired from service there are two 
classes, as follows: 

(a.) All employees who shall have attaine d the age of seventy years. 
(b.) All employees from sixty-fi ve to sixty-nine years of age, both inclusive , 

who shall have been continuously for twenty-five years or over in the service 
of the company, and wh o shall, in the opinion of the pension board, have 
become physically disqualified from continuing such service. 

No employee whose maximum wages have exceeded $1,:lO0 per a nnum, for a 
period of more than five_ (5) years, sh all be eligible for retireme nt under these 
regulations. 

No employee who e nter s the se rvice of the company afte r the first day of 
July, 1902, shall be eligible for r etirement for a pension allowance under these 
regulations, unless he shall have joined the Metropolitan Street Railway Asso­
ciation within five years after entering the service of the compan y, nor unless 
his membership in sa id association shall have been continuous thereafter up 
to the time of his retirement under these regulati ons. Any employee who 
shall be in the service of the company on the first day of July, 1902, and who 
shall at that time be a member of the Metropolitan Street Rail way Association, 
or who shall become a member of said association on or before the first day 
of July, 1903, and whose member ship in said associa tion shall he continuous 
thereafter until his retirement under these regulations, shall he e lig ible for a 
pension allowance, as herein provided for. Any e mployee who shall l,c in 
the ser~ice o f th e company on the first d ay of July, 1902, a nd who shall the n 
have attained the age of forty-five years, but shall not th en he a me mber of the 
Metropolitan Street Railway Associati on, sh all neverth eless he eli gible fo r a 
pension allowance hereunder, provide d he shall the reafter atta in the age , a nd 
shall have served the company continuously for the per iod r equi red by ~hese 
r egulations, and shall otherwi se he e ligible her eunde r. 

IV. In case any employee from sixty-five to six ty-nine yea r s of age, inclu­
sive, who has bee n co ntinuously for twe nty-five or mor e years in the service 
of the company, claims that he is physically disqualified for furth er service, 
he may make application for retireme nt to the pe nsion board, who shall "de­
cide whethe r or not he shall be retired from the ser vice. The dec ision of thi s 
board shall, in all cases, he final. 

Employee s making application for retirement , who a re from s ixty-five to 
sixty-nine years of a ge, both inclusive, shall submit to a physical examination 
hy a physician or physicians appointed by the pension board. 

V. In re ferring to the employees of the company, the ex press ion "se rvice" 
and "in the service" shall include employme nt upon or in connection with 
a ny of the railroads operate d hy the Metropolita n Street Rail way Company, 
and the service of a ny such employee shall be considered as continuous from 

th e date from which he has been continuously employed upon or in con nec tion 
with s uch railways, whe ther pr ior or subsequent to thier acquisition or opera­
tion by the M etropolitan Stree t Rail way Company or its lessee. 

VI. The pension allowances author ized by the presi dent of the Metropolitan 
S treet Railway Company to be pa id are for the present fixed upon the 
following basis : 

(a.) If servic e in the company's employment shall have been continuous 
for thirty-five (35) years or more, 40 per cent of the annual average wages for 
the ten years previous to retireme nt. 

(b.) If the ser vice h as been continuo us for thirty (30) and less than th ir ty­
five (35) years, 30 pe r ce nt of th e a nnual average wages fo r the ten years 
previous to r etiremen t. 

(c.) If the se r vice has bee n continuous for t wenty-five (25) a nd les3 than 
thirty (30) years, 25 per cent of the annual average wages for the ten 
years previous to retirement . 

(d.) The same bas is of payme nt to apply to those employees between the 
ages of sixty-fiv e and sixty-nine year s, both inclusive, who are r etired a t t he 
disc retion of tne pension board. 

(e.) Whenever a t a ny time it may be foun d that the granting of pension 
allowances on the fo regoing basis shall create total demands in excess of the 
sum of $50,000 per annum , which has been fixed hy the president of t he 
Metropolita n Stree t Ra ilway Company as the total a mount which will be ex­
pended in a n y one year by th at company for pension allowances, a nd as often 
as such condition may arise, the Metropolitan ::,tree t Railway Company r e­
ser ves the right to rearra nge all pensions on a new basis, ratably reducing th e 
pension a llowances theretofore ma de or th ereafter to he made, so as to br ing 
th e t otal of all pensions paid a nnually within such total amount of $5,),000 ; 
a nd in such case, the order of the pres ident of the Metropolitan Street Rai l­
way Compan y, in est ablishing such new basis, shall he absolut ely fin al a nd 
binding upon the pension hoard and upon a ny a nd all be neficiaries u nder th e 
pension system. N otice of such new bas is shall be given befo re the beginning 
of the year in which it may he dec ided t o put the same into effect. 

VII. In computing se r vice it shall be reckoned from the date of the entry 
into the se r vice t o the date when r elieved, deduction of the actual time ou t 
of the service being then made, and any fractional part of a month in th e 
fi nal result being eliminated. If a ny employee who has re signe d or been 
discharged from the service of the company should be re-e mployed, his serv ic e 
in the compa ny shall, fo r the pu rpose of this pension department, be computed 
from the date a t which he last re-enter s the employ. 

VIII. When pension allowances shall be authorized, pu rsuant to these regu­
lations, they shall, unless a nd until revoked by the pension hoard, he paid 
monthly, commencing on the fir st day of the calendar month and termina ting 
with the date of death. A ny pension allowance may be revoked hy the 
pension hoard fo r mi sco nduct on the part of the benefici ary, of which miscon ­
duct the pension hoard shall be the sole judge. 

IX . To the end that direct pe rsonal relations bet ween the compa ny a nd it s 
retired employees may he preserved, and that such employees may continue 
to enjoy the be nefits of the pe nsion system, no assignment of pensions will he 
permitted or r ecognized. 

X. Neither the action of the company in es tablishing a system o f pensions, 
nor any other action now or hereafter taken hy the compa ny or hy the pension 
hoard in the ina uguration a nd operation of a pension syst em, shall be held or 
construed as giving to any officer, agent or employee of the company a right 
to he retained in its se rvice or any legal right or claim t o any pension allow­
ance; and the company expressly reserves its right a nd privil ege to discharge, 
at any time, any officer, agent or e mployee when the interests of the compa n y 
in its judgment may require such dischar ge, without liability for any claim 
for pension or other allowa nce other than salary or wages due and unpaid. 

XI. In payment of pension allowances, pay rolls sh owing the names of those 
to whom allowances have been made and the amount of such allowances shall 
be prepared at the close of each month by the secre tary of the pension hoard, 
who shall certify as to th eir correctness, such pay rolls also being certified hy 
th e head of the department of the Metropolitan Street Railway Company, in 
wh ose department the men - were before being relieved from duty, and the 
same shall he presented to the pension board to be a pproved hy them for 
payment, who shall in turn send them to the president (of the Met ropolitan 
S treet Railway Company ), for his approval, and after the approval of the presi ­
dent, pa ymeat shall he made to the employee , rec eiving his receip t, which sh all 
he filed as a r ecord in the office of the secretary of the pension hoar d. 

XII. The secretary of the pension board must keep h imself advised of t he 
wh ereabouts of form er employees who have been r elieved fro m the se1 vice, 
and promptly report t o the pension hoard when a ny of them cease to be 
entitled to their pension allowance. When a ny such employee does not reside 
within the limits of Greater New York, such employee receiving a pension 
a llowanc e, shall be reqmred to forward every three mont hs an affidavit to the 
secretary of the pension hoard, or oftener as may he requi r ed, setting fo rth 
that he is still entitled to th e pension allowance. 

XIII. Th e acceptance of a pe nsion allowance, as s t ated m tl1 ese regulatio ns, 
sha ll not debar any such fo rmer employee from engaging in other business, 
but such person cannot re-enter the se r vice of the company. 

X IV. Whenever th e words "Compa ny" or "Metropolitan Street Ra ilway 
Co mpa ny" are u sed in these regulations, they shall he under st ood to include 
the Metropolitan Stree t Railway Compa ny a nd its lessee. 

----•♦-----

A handsome sou\' enir of Spring Bank Park, Londo n, O nt. , has 
been issued by th e local street railway com pany. L ondon is a 
g rowin g city, and the inhabitants are brought within easy di stance 
of on e of the fin est parks in Canada by the London Stree t R ail­
way, which operates comm odious summer ca rs on the S pring 
Bank line a t fr equent intervals. Much care h as been tak en in the 
preparation of the book, both as to the m at ter contain ed, which 
is bri ght and r eadable, and in the arti sti c appearance o f both the 
cover and pages . . 
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Steam Road Suburbanites Clamor for Electric Traction 

The full explanation of the ordinance recently presented before 
the Chicago City Council to allow the Chicago, Milwaukee & St. 
Paul Railroad Company to change the motive power on is sub­
urban line from Chicago to Evanston to electri city is found in an 
interview with L. G. Kirkland, president of the North Shore 
Transportation League, in the Chicago R ecord-Herald of June 
22. The residents living along the Chi cago, Milwaukee & St. 
Paul in the suburban districts of Argyle Park, Edgewater, Rog­
ers Park and Birchwood have formed an organization called the 
N" orth Shore Transportation League for the purpose of securing 
better transportation to the business part of the ci ty. That the 
gentlemen have done something more than talk about better 
transportation and are takin g practical st eps to secure it is shown 
by the interview with Mr. Kirkland, in which he says: 

"The St. P aul road people tell us that if they could ge t an ordi­
nance passed in the coun cil a llowing them to change their motive 
power on the Evanston divi sion to electricity they would make 
arrangements to run fro m Evanston to Wilson Avenue on their 
present line, and for a right of way on the N orth~estern Elevated 
tracks from that point down to th e city and around the loop. So 
on last W ednesday evening we presented an ordinance to the 
council asking fo r that privilege for the St. P aul road. We also 
called upon the Mayor to ascertain what he would be willing to 
do toward helping us. Mayor Harrison is bent upon making 
every railroad franc hise bring a revenue to the city. W e ex­
plained to him that the road owned its right of way in fee simple, 
and the o nly thing it wanted was the privilege of changing its 
motive power to electricity-that is, to cross the intersecting 
stree ts with an overhead trolley. It is not a franchise the road is 
asking, and they do n ot propose to have a perpetual franchise." 

The league has a petition prepared for presentation to the coun­
ci l when the ordinance comes up signed by over 1500 names, and 
all the or ganizations of the Twenty-fifth Ward have joined with 
the league to bring pressure on the council in favor of the pas­
sage of the ordinance. 

----♦----
The Question of Brakes at St. Louis 

The matter of power brakes for the street cars of St. Louis is 
still hun g up apparent ly between the companies and the public 
improvement board, which received the followi ng letter from the 
St. Louis Transit Company June 20: 

Board of Public Improveme nts, ci t y: Gent leme n- I beg to acknowled,te the 
receipt of your letter of the 10th inst., embodying a reso lution of your honor­
able board calling the attention of the St. Louis Transit company to the pro­
visions of ordinance No. 20,653, a nd inquiring whether it will submit plan s 
and specifications of brakes it proposes to use upon cars, and if so, when. 

I beg to submit that the transit com pany is now usi n g brakes that !, ave been 
in use for many years in this city with efficiency, and such as a re in common 
a nd general use in nearly all t he citi es of ' the United States. Whether any 
other p ractical, efficient and approved brake exists, I am not informed. Several 
have elsewher e been tested and discarded. It is the policy of the company to 
adopt as speedi ly as may be consistent wi th a just concern for the safety of 
its passengers (to whom it is holden in the highest degree of care), the in­
terests of the public and its own abi lities, a ll tested and approved appliances 
that wi ll inure to the safe and efficient operation of its cars. 

It would n ot ·be prudent business management to equip all of its cars with 
experimental brakes, that is, brakes that had not stood the test of applied 
use for quite a period of time. There are m any inventors in the fie ld , and each 
one in the conceit of self-interest, urges his for adoption. I am advised that 
t here is a patented mechanical brak·e in which a ve r y considerable local interest 
is taken, and which may be urged upon th e atte ntion of yo ur board. It would 
cost the transit company $400,000, to be expended within sixty days, to put this 
untried brake upon its cars. If it failed in practical use, your board could, 
under the ordinance which you cite, discredit it within sixty days, and impo5e 
anothe r expenditure as great within another sixty days, a nd so on every sixty 
days in the year. 

You observe from this that it is important that th is company proceed, with 
the usual business cau tion , with tests and experiments, be fore submitting for 
the consider :ition of your honorable board a ny brake, which it could com-
mend to its adopti on. Yous truly, A. B. Du PoNr, 

Second vice-p resident St. L ouis T ransit Company. 

Superintendent J ohn Grant, of the St. Louis Transit Com­
pany, said in regard to the paragraph referring to a local brake: 
" I cannot say what brake is referred to in the letter. There is no 
plant in the country capable of equipping the St. Louis street cars 
with new brakes within sixty days. Besides, the brake has not 
been found as yet which meets all the requirements of the railroad 
company. W e are making tests on our own cars of different pat­
terns of brakes and are keeping watch of the tests in other cities 
and when the brake is fo und that will do better service than thos~ 
now in use it will be to the interest of the company to have them 
adopted as soon as possible." 

Vice-President Du Pont said, when asked in regard to the let-

ter: " I decline to state at present what brake I referred to in my 
letter. All I can say on that point is that there is a brake in which 
a good deal of St. Lous capital is interested. That i~ the one to 
which I r eferred to, and I believ e it is the plan to force it upon 
us." 

President Phillips, of the Board of Public Improvements, stated 
that he regarded the letter of Mr. Du Pont as stating the final 
decision of the Transit Company not to co-operate with the 
board in putting the ordinance into effect in this city. He said 
on that point that the matter would not end with the letter and 
that the Board of Public Improvements would not be turned from 
its purpose by the determination of the company. "Plans and 
specifications of power brakes have already been called for by the 
board," sairl Mr. Phillips, "and when these are received the com­
mittee wili probably go East to inspect brakes in actual service." 
Continuing, Mr. Phillips said: "I know of but one local brake as 
likely to be the one r eferred to. That is a power brake invented 
by a well-known St. Louis man and backed by strong St. Louis 
capitalists. The promoters called our attention to thi~ brake, but 
we told them that it would have to come to us from the Transit 
Company or the SubPrban Company in the form of a suggestion 
or a rccommendatioi1 before we could consider it. Our course is 
to treat the Transit Company fairly. We have given them all the 
leeway possible in the matter of a fender, and all our suggestions 
were framed so as to allow the company full latitude in adopt­
ing them, so that no manufacturer could take advantage of the 
company by exorbitant prices fo r some special device. It is also 
unfair to the board to intimate that there may be a change in the 
selection of a brake after sixty days and a second order for an 
expenditure of another $400,000 by discrediting the former 
brake." 

H e also says he will ask the city counselor to sustain him in his 
efforts to inforce the ordinance when it becomes effective. This 
)ooks as if a legal war between the city and the Tran;;it Company 
1s threatened over the power-brake ordinance. 

••• 
Tunnel Contracts 

The P ennsylvania Railroad tunnel contract was signed June 
23 by the Rapid Transit Commission and it was at once forwarded 
to Philadelphia to be executed by the company's officials. Within 
three months the work of building the tunnel will be begun, if the 
aldermen do not delay it. President Cassatt thinks that it can be 
finished in three years. 

Corporation Counsel Rives has not yet approved the form of 
contract for the Brooklyn tunnel. 

Negotiations between the Rapid Transit Commission and the 
New York & New Jersey Railroad Company for determining the 
remuneration to be paid to the city for the terminal facilities de­
sired by the company in Manhattan have been begun. The com­
pany succeeded to the rights of the old Hudson Tunnel Railroad 
Company and wants a terminal in the blocks bounded by Chris­
toph~r, W es t T enth, Greenwich and Hudson Streets, and per­
m1ss10n to tunnel under the streets. Mr. Oakman, who is vice­
presiden~ of the New York & New Jersey Railroad Company, is 
also a director of the Subway Construction Company. It is un­
derstood that the new company will be willing to make terms like 
those agreed to by the Pennsylvania Railroad Company and that 
the amount to be paid the city wihin the first twenty-five years of 
the life of the franchise will aggregate $300,000. 

•• 
Power Plant Extension for the John Stephenson 

Company's Works 

Work at the car-building establishment of the John Stephenson 
Company has been steadily increasing during the last year, and 
within the last few months it has been so rapid that considerable 
inconvenience has been experienced from a .want of power. To 
remedy this condition, as the works are entirely without line shaft­
ing, an extra electric generating set is necessary. A contract has 
just been signed for a 300-kw General Electric generator and a 
450-hp tandem compound engine. The cylinders are 20 ins. and 
34 ins. in diameter and 28 in. stroke. The set is guaranteed for 50 
per cent overload and will be installed at the earliest possible date. 

"Where and How to Go" is the title of a small brochure issued 
by the Grand Rapids Railway Company for the purpose of shmYing 
that the city of Grand Rapids has, within its limits, or close at 
hand, some of the prettiest scenes in Michigan, and places of 
amusement and recreation not surpassed in similar localities any­
where in the Middle West. 
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Great Barrington Meeting of the American Institute 
of Electrical Engineers 

The nineteenth annual convention of the American Institute of 
Electrical Engineers, held at Great Barrington, Mass., on June 
17, 18, 19, 20 and 21, was the most successful gathering of the 
members that has ever occurred. The importance of the papers 
presented, the character and standing of the engineers who were 
able to attend and take part in the discussions, and the extremely 
pleasant social ·features which resulted from the active co-opera­
tion and cordial hospitality of the residents of the meeting place 
will make it a red-letter occasion in the history of the Institute 
for years to come. More than 250 members and their friends 
avai led themselves of the opportunity of combining business with 
pleasure in the Berkshire Hills, and a much larger proportion 
than usual were ladies, who spent the time during the business 
sessions in taking a number of the beautiful drives which abound 
in this section. On the invitation of the Stanley Electric Manu­
facturing Company, through its president, Dr. F. A. C. P errine, 
a trip by special train was made to Pittsfi eld, where a visit to th e 
Stanley Works was made and the party entertained by Dr. and 
Mrs. Perrine at a lawn t ea at their residence and later by the 
town of Pittsfi eld at "The Maplewood." 

Among those present at the convention were the following : 
C. P. Steinmetz, B. J. Arnold, F. J. Sprague, W . B. Potter, S. T. 
Dodd and Mrs. Dodd, F. A. C. Perrine and Mrs. Perrine, A H. 
Armstrong and Mrs. Armstrong, C. C. Chesney and Mrs. Ches­
n ey, Elihu Thomson, E. H. Mullin and Mrs. Mullin, J. Wilkinson, 
L. Sti eringer, Ralph W. Pope, Louis Duncan, J . D. Keiley, T . C. 
Martin and Mrs. Martin, J. M. Wakeman and Mrs. Wake­
man, A. E. Kennelly, C. A. Lieb and Mrs. Lieb, C. B. Wisner, 
W. D. Weaver, W . C. Andrews, Calvert Townley, Carl Hering, 
William Maver, Jr., and Mrs. Maver, George F. Sever, T. E. 
Murray and Mrs. Murray, C. 0. Mailloux and Mrs. Mailloux, 
William Stanley, W. H. Browne, A. V. Garratt and Mrs. Garratt, 
Joseph Sachs, E. G. Bernard, H. E. Heath, H. W. Buck, A. P. 
Jenks, J. F . Kelly and Mrs. Kelly, H. G. Reist, F. S. Pearson and 
Mrs Pearson, R. B. Owens, H. Ward Leonard and Mrs. Leonard, 
W. E. Goldsborough, W. J. Jenks and Mrs. Jenks, Lamar Lyn­
don, J. B. Entz, D. B. Rushmore, Samuel Sheldon, C. S. Bradley, 
F. B. Crocker and C. W. Holtzer. C. F. Scott, president-elect of 
the Institute , was unavoidably absent in Europe, but a long letter 
wa s read frow him expressing his regret at not being able to be 
at the convention and his assurances that h e would do all in his 
power to make the following year as successful as the one just 
passed over. 

The most important paper at the convention was that by B. J. 
Arnold on his investigations of the power required to operate 
trains in connection with his work in perfecting the New York 
terminal arrangements of the New York Central & Hudson River 
Railroad, which is reprinted elsewhere in this issue. This was 
followed in the discussion by an outline of Mr. Arnold's new 
traction system using single-phase electrical currents and com­
pressed-air auxiliary apparatus, which is aiso presented in this 
issue. The other railway papers read before the session on Thurs­
day morning, which was set apart as a day for discussing traction 
problems, was also of exceptional merit, and the railway features 
of the meeting were therefore of great prominence. 

Convention of the Canadian Electrical Association 

The twelfth annual convention of this assoc1at1on was held in 
Quebec, Canada, on June 11, 12 and 13, and not only was the at­
tendance the largest on record, but the papers read and the topics 
discussed made its importance far in advance of any that had 
preceded it. President P. G. Gossler, of Montreal, through 
whose untiring efforts the success of the meeting was largely 
due, delivered an interesting annual address dealir.g with the 
question of th e early development of power transmission in Can­
ada, the aims and hopes of the association, the subject of legisla­
tion both as to laws already passed and as t 6 what appears to be 
the present tendency, the inspection of electrical installations, the 
expan sion of the business of electrical companies and several 
other important subjects. A paper was read by A. B. Lambe, of 
Toronto, on the ''Electrical Equipment of an Ordinary Stree t 
Car," in which he went very fully into all the details. While 
so mewhat elementary in character, this paper was listened to with 
a great deal of interest, especially so on account of the exhibit 
of workin g apparatus which was courteously loaned him by the 
Quebec Railway, Light & Power Company to illustrate his re­
marks. Another subj ect · of interest to street railway men was a 
paper by A. A. Dion on the "Use of Storage Batteries in Electric 

Distribution," in which he included railway plants among the 
other advantageous po sitions for the in st allation of accumulators. 
E. A. Evans , of Quebec, read a paper on electric suburban 
railways, which is reprinted elsewhere in this issue. During 
the conv ention a number of interesting excursions were made to 
power plants and other objects of interest about Quebec, and the 
social features, consisting of the annual banquet, concerts, etc., 
were exceptionally well man aged. 

A N ew Philadelphia Railway Supply Agency 

H . F. Sanville, who for a number of years has been connected 
with the Morris Electric Company, of New York, has opened an 
office for himse lf in the Girard Trust Building, Philadelphia. Mr. 
Sanville will deal in street rai lway supplies exclusively, and has 
already secured the agency fo r several well-known specialties and 
general lin es. He will r epresent the Albert & J. M. Anderson 
Manufacturing Company, of Boston, Mass., and will be in a posi­
tion to contract for trolley line materia l, swi tchboa rd apparatus and 
other electri cal equipment materials manufactured by thi s well­
known house. This agency will also be a branch office for Francis 
Granger, of New York, and all electric rai lway specialties handled 
by this New York conce rn will thus be represented in Philadel­
phia. These include the products of the Corning Brake Shoe 
Company, Ham Sand Box Company, R. Bli ss Manufacturing Com­
pany, Lehigh Car Wheel & Axle W orks, New Haven Car R egister 
Company, Hipwood-Barrett Fender Company, Sterling E lectrical 
Manufacturing Company and Troj an Trolley Tender Company. 
In adition Mr. Sanville will h andle the products of the Waclark 
Wire Company. 

----♦·----

Street Railway Patents 

[This department is conducted by W. A. Rosenbaum, patent 
attorney, Room No. 1203-7 Nassau-Beekman Building, New York.] 

UNITED STATES PATENTS ISS UED JUNE 17, 1902 

702,427. Electric Railway; J. C. H enry, D enver, Col. Appli­
ca tion filed April 1, r9or. A multiple-unit co ntrol system in which 
the several controllers are moved st ep by step by so lenoids, all of 
which are connected in se ries in a local circuit, the local circuit 
being controlled by a hand switch. 

PATENT NO. 702,427 

702,484. Car Fender; W. B. R ohmer, Bay St. Louis, Miss. 
Application filed Nov. 30, 1901. R elates to the means for tripping 
a catch-member of the fender so that the latter will be quickly and 
easi ly operated by comin g in contact with an obstruction and wi ll 
be immediately moved out of the way as soon as it has performed 
its function. 

702,522. Railway Switch; W. C. Wood, New York, N . Y. Ap­
plication fil ed Dec. 16, 1901. Means whereby the pin which forms 
the axis of th e switch tongue is held in its proper position. 

702,545. Railway Switch ; S. A. Douglas, L eavenworth, and M. 
A lcorn, Leave nworth County, Kan. Application fil ed Dec. IO, 

1901. Details. 
702,564. Car Truck; H. R. Keithley, Buffalo, N . Y. Applica­

tion fil ed Jan. 20, 1902. A truck embodying the distinctive fea­
tures of both the diamond and pedestal types of trucks .. 



822 STREET RAILWAY JOURNAL. [VoL. XIX. No. 26. 

702,565. Railway Car Truck ; H. R. Keithley, Buffalo, N. Y. 
Application fi led Apri l II, 1902. A modification of the precedin g 
patent. 

702,579. Compound Truss Rail ; E. T. Morlan, Pittsburgh, Pa. 
Application filed Oct. 23, 1901. A compound truss rail consisting 
of base and head members , each having webs which overlap and 
are bolted together. 

702,593. Safety Device for Railway Points or Switches; S. Ro­
gozea, Brussels, Belgium. Application filed Mar ch 18, 1902. The 
car wheel closes and locks the switch immediately before passing 
over it. 

702,644. Car Wheel; M. P. Ger bing, Wentworth, Mo. Applica­
tion filed J an. 31, 1902. The wheel has a groove in the angle be­
tween the tread and flange which prevents cutting away the cor­
ner of th e rail. 

702,701. Car Bolster; H. C. Buhoup, Chicago, Ill. Application 
fil ed March 14, 1902. The center bearing consists of two hemi­
spherical sockets in which a ball is confined. 

702,744. Railway Replacing Frog ; A. Pursley, St. Paul, Minn. 
Application fil ed July 30, 1901. A frog provided with grooves 
adaptecl to conduct the car wheel fr om the ground to the rail. 

702,745. Automatic Switch-Throwing Device; J. N. Quinn , 
Cincinnati , Ohio. Application fi led March 8, 1902. Details. 

702,818. Bolster ; E. W . P almquist, East St. Louis, Ill. Appli­
cation filed March 8, 1902. The upper and lower cords are con­
nected by a web. a king-bolt opening ext ends through the upper 
cord and the upper part of the web and terminates in a cross­
passage which provides for access to the lower end of the king­
bolt. 

702,890. Brake Shoe ; A. L. Street er, Chicago, Ill. Application 
fil ed Jan 27, 1902. Wires extend from end to end of the shoe at 
the back to prevent pi eces from falling in case the shoe breaks. 

702,896. Hide-Bearing fo r Railway Cars ; C. H. Williams, J r .. 
Chi cago, Ill. Application fil ed F eb. 12, 1902. The . balls furnish­
ing the side bearing are aranged to turn on other small er balls 
beneath them. 

•• 
PERSONAL MENTION 

MR. F B RO CKWELL wi ll assume the duties of general 
manager of the Syracuse, L akeside & Baldwinsvill e Railway, of 
Syracuse, N. Y., on July r. 

MR. R APHAEL SEMMES, of Mobile, ha s been elected gen­
eral manager of th e Mobil e Street Railway, of Mobile , Ala., to 
succeed U r. R. F . Scott, who will become superintendent of the 
company. 

MR. J AMES ROWLAND BIBBINS has resigned as assistant 
electrical engineer of the D etroit United Railway to accept a 
position in the \Vestinghouse Co mpany's publishing department. 
Mr. Bibbins will be located in New York. 

MR. C. C. BURDICK has been appointed superintendent of 
the St. P aul lines of the Twin-City Rapid Transit Company, of 
Minneapolis, :Minn ., to succeed Mr. D. S. Smith, who has become 
general superintendent of the Brooklyn Rapid Transit Company. 

MR. M. V. MORSE, a prominent merchant of Omaha, Neb., 
has been elected secretary of the Omaha Stree t Rai lway Company, 
of Omaha, Neb. Until the election of Mr. Morse as secretary of 
the company the duties of secretary had been combined with those 
of general manager. 

MR. THOMAS GAN NON, for the past three years division 
superintendent of the \Veymouth & Braintree branch of the Old 
Colony Street Railway, of Boston, Mass., has resigned to become 
di vision superintendent of the Mansfield & Walpole division of 
the Blue Hill Street Railway Company, of Bosto!1. 

MR.JOHN A. W A LKER, vice-president, treasurer and general 
managers of the Joseph Di xon Crucible Company, of J ersey City, 
N . J., sailed fo r Europe on June 17. Mr. W alker will spend most 
of the time at the company· s London branch and in business 
visits to the various Di xon agenci es on th e continent. 

M R. C. W. GEARHART, who has had charge of the elevated 
cars of the Brooklyn Rapid Transit Company on the bridge, has 
resigned to accept a positi on in Boston, and his place is to be 
taken by Superintendent E. F. Rives, who has heretofo re acted 
as superintendent of the associated lines · on the bridge. The lat­
ter' s title hereafter will be superintendent of the bridge division, 

the elevated and surface lin es being combined and placed under 
his charge. 

MR. T . G. HANSEN, until recently general superintend ent of 
the system of the Northern Ohio Traction Company, sails for 

England June 25 to 
become traffic man­
ager for one of the 
leading properties of 
the British Electric 
Traction Company, of 
London, which oper­
ates traction lines in 
a number of English 
cities. M-. Hansen's 
first street railway 
work was as a grip­
wan on one of the 
Chicago cable roads . 
Later he became an 
inspector, and four 
years ago went t o 
Cleveland as division . 
superintendent of the 
Cleveland Electric 

T . G. HANSEN Railway. S e v e r a 1 
months ago he was 

appoint ed general superintendent of the Northern Ohio Traction 
Company. Mr. W. H . Douglas, heretofore division superintendent 
of the Northern Ohio Traction Company, has been appointed gen­
eral superintendent of the company, to succeed Mr. T G. Hansen. 
Mr. Douglas has been under General Manager Currie at Torortto. 
Canada; Lima, Ohio, and Detroit, Mich. He was superintendent 
of the Canton-Massillon Railway while it was controlled by the 
N orthern Ohio Tr.action Company. 

MR. E. W . DA VIS, forme rly prominent in street railway affairs 
in W estern P ennsylvania, died at El Paso, T ex., a few days ago. 
Mr. Davis was born in Pottsville, Pa. , forty-three years ago and 
was reared in that place. After receiving a common school ed­
ucation he studied civil engineering and soon thereafter superin­
tended the construction of street railway lines in Pittsburgh and 
Philadelphia. Shortly before the Consolidated Traction Com­
pany, of Pittsburgh, absorbed the older concern Mr. Davis re­
signed his posi tion with the road, of which he had been made 
superintendent. Later he constructed the V ersailles line at Pitts­
burgh and some years ago made all arrangements for buildin°g a 
road between Canonsburg and McDonald. 

MR. CHARLES T . CHILD, technical editor of the Electrical 
Review, New York, died at the home of his father-in-law, Rev. 
John R. Cushing, in Gleasondale, Mass., on Monday, June 23. Mr. 
Child had been in poor health for a number of weeks but his illness 
had not assumed a serious aspect until a few days before his death 
when it was announced that he wc1s suffering from a severe attack 
of typhoid fever. Mr. Childs was 
a pioneer in the street railway 
field, having been connected with 
Mr. Frank J . Sprague in the in­
stallation of the original Richmond 
line, and has taken an active part 
in many electrical undertakings. 
He is best known, however, from 
his abi lity as a writer, his con­
nection with many technical papers 
having kept him for many years 
before the electrical profession 
and made him a prominent fi gure 
in recent electrical development. 
H e was a linguist of exceptional 
qualifications, a graduate of Johns 
Hopkins University and a special 
student in physics and mathe- c. T. CHILD 
matics under the late Professor . 
Henry Howland. In 1892 he took charge of the U?ite_d States 
Astrophysical Observatory of the Smithsonian Institution, and 
many of the elaborate researches of Professo~ L. B. _ Langle~ 
were undertaken und er his supervision. Mr. Child was a ma~ 1 
great cordiality, and endeared himse!f not onl_y to a large circ e 
of intimate friends, but to his extensive acquaintance thro~gh?ut 
the electrical profession of the world, having a happy ~ombination 
of pleasing personal characteristics which enabled him_ to make 
friends readily and to command the respect and a~ectwn °! all 
those with whom he was closely associated. Mr. Chil_c! was thirty­
fiv e xe_ars old and leaves a widow and three small children. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money narket 
w ALL STREET, June 25, 1902. 

Contrary to the experience of recent years the surplus bank r e­
serve has not decreased during the first three weeks of June. It 
stands now a trifle higher than it did at the outset of the month. 
As a result, in place of tl;e abnormally low fi gure o f three weeks 
ago, the present surplus does not compare un favora bly with the 
average of the last few years. We pointed out in this column last 
week that if precedent is followed the r eser ve may be expected to 
increase pretty steadily during July and the fir st half of A ugust. 
The only obstacle to such expansion lies in the possibility of a 
renewal of gold exports, which is suggested by the advance in our 
exchange market during the last ten days, and by the sharp decline 
in the European exchanges. Rates now are n early in the position 
where gold could be shipped to France at a profit. The condition 
has partly been brought about by the preparation s for the partial 
conver sion of the French government debt , which has occasioned a 
general hardening of foreign discounts, and has helped to depress 
sterling exchanges at Paris and Berlin. But the rise in sterling 
a t New York is more directly due to remittances o f interest and 
dividends upon American securities held abroad, and these re­
mittances will cease of course after the turn of the half year. Con ­
sequently it is not easy to tell as yet whether the current move­
ment of exchange is anything more than temporary in character, 
and whether if gold were to go out any considerable quantity would 
be shipped. The course of the money market during the next month 
or so, it will be seen, is more or less intimately connected with the 
settlement of these questions. Other factor s in the situation remain 
practically the same as they have been described in previous articles. 
Currency continues to flow inward in seasonable volume from the 
interior centers, and suffices to more than offset what the Treasury 
is drawing out through surplus r evenue collections. The principal 
demand for loans, as reflected by the large increase in that item in 
last Saturday's bank statement, arises from the customary prepa­
rations for th e fir st of july settlements. Borrowing for syndicate 
enterprises and for the ordinary speculative operations is at a 
minimum-which, everything considered, is by n o means an un­
welcome feature of the situation. 

Money on call is easy at 3 per cent. Time loans are made freely 
at 4¼ per cent for sixty days on good collateral, and 4½ per cent 
for the longer periods. 

The S tock n arket 
The upward movement which started a week ago on the Stock 

Exchange has made notable progress in some direction s, while in 
others it has seemingly been checked. A quiet investment demand, 
normally incident to the semi-annt.al corporation di sbursements, is 
observable in the bond department, but it has not cut much of a 
figure in stocks. The principal stimulus to the stock market has 
come from the various cliques of profess ion al operators engaged in 
the manipulation of their specialties. In this category the move­
ment in the so-called Gould properties-Wabash and the South­
western railroad properties more particularly- has been the most 
important. The strength of these stocks is partially due to the good 
crop prospects in the Southwest, and partially to the plans which 
have long been rumored for a great railway system under the 
leadership o f the Missouri Pacific. It is sa fe to say, however, that 
this scheme will not reach it s maturity until some decision has been 
rendered in the N orthern Securities litigation. The rest of the 
railway li st, including such favorites as St. Paul, Union Pacific and 
Reading, have had occasional bursts of ac tivity accompanied by 
rising prices. But their movement has been far less uniform and 
their tendency more uncertain than the Gould shares. The coal 
strike undoubtedly continues a r epress ive factor, but its influence 
is not felt to anything like the extent it was three weeks ago. Wall 
Street commonly takes the v~cw that the chances o f the miners have 
been weakened by the failure of the strike in the West Virginia soft 
coa l mines, and it is inclined to look forward to an ea rly termina­
tion of the struggle. It is a matter of doubt in the minds of many 
whether the call for a general convention on the seventeenth of n ext 
month is not a bluff on the part of the union leaders, and it is still 
more doubtful whether such an assemblage would declare for a 
genera l strike. The crops have suffered something of a set-back 
from excessive rains and low temperatures during the week, but no 
really serious damage has been done. The outlook here, as in the 
general business situation, continues favorable . 

The local tractio11 stocks have done little more than follow the 
fluctuations of the general market. Good buying is noticeable in 

Manhattan, but the stock is on ly taken as offered, and there is no 
bidding for it. On the contrary the indications are that the people 
who are buying the shares do not care to see higher prices yet 
awhile. The earnings are reported to be even better than the 
average for the March quarter, and even the conservative officials 
of the company are talking 7 per cent to be earned for the calendar 
year. That the stock will eventually sell a good deal higher is what 
the best judges believe. The pool in Brooklyn Rapid Transit, after 
a period of quiescence, ar e apparently ready to take the aggressive 
aga in. On the other hand the life has all gone out of the recent 
mcipicnt boom in Metropolitan shares. 

Philadelphia 
The stock of the n ew Ph iladelphia Rapid Transit Company, which 

has leased the Union Traction, was traded in for the first time 
during the past week. A total of 600,000 shares has been listed, the 
par value being $so, and $5 only being paid in. This small install­
ment accounts for th e low quotation for the issue, which opened at 
9¼, and subsequently fell to 8½. Dealings have been comparatively 
active in the sh c1 res, but thi s circumstance has not lessened the 
interest in Union Traction, which has been dealt in in very fair 
volume <luring the week. Evidences of continued absorption of a 
good character were very plain, and the stock rose easily from 43½ 
to 44, but the buyers did not seem inclined to force the price above 
this level. Speculative sentiment in Union Traction is undergoing 
the same sort of r evolution that it is in the Metropolitan Street 
Railway stock of New York. The rea soning in both cases is that 
the lessee company wi ll retain all the benefit s of its present ea rn ­
ings and absorb beside most of the extra strength contributed by 
the newly-created concern. A sensation al feature of the week's 
trading was the bidding up of Indianapoli s Street Railwaystock 13 
points to 76¼ before any offerin gs were attracted. At that figure 
mo sh ares changed hands. Other stock sales comprised Ameri- ' 
can Railways at 45¼, Fairmount Park Transportation at 22 and 
22½, Philadelphia Tra<;,tion at 98½, Un ited Traction of Pittsburgh , 
preferred, at 51, Easton E lectric at 19½, and Railways General at 
4¼. In bonds the week's transactions included Citizen s' Passenger 
of Indianapolis 5s at IIo½, People's Passenger 4s at 106½, Consoli­
dated of New J ersey 5s at 109½ and 109¼, E lectric People's 
T ract ion 4s at 98½ to 100, and Indianapolis Railway 4s at 88¾. 

Chicago 
Despite the fact that earnings on all the elevated lines continue 

largely in excess of last yea r , the stocks of the various companies 
have all gone lower during the past week. · Lake Street has shown 
particular weakness, touching 10¼, which is S points lower than 
the !:ligh figure of the ri se six weeks ago, and the lowest the stock 
has sold this season. T he selling apparently represents liquidation 
by speculators who bought some time ago, on th e talk that control 
of the property was to be acquired by an outside interest. Now 
there is some discussion of another reorganization. T he other 
elevated shares have declined on li ght trading, Metropolitan com­
mon getting down to 38½, Northwestern common to 36, and South 
Side to 112. Chicago Union Traction holds steady but inactive 
around r8, and nothing has been done in the other traction shares. 
The Illinois Supreme Court has decided that the elevated roads are 
to be assessed henceforth by the State Board of Equalization and 
not by local assessors. The impression is that this will result in 
less radical methods of taxation, but there seems no real reason why 
the decision should be important to the companies. The residents 
of the North Shore have petitioned the City Council to allow the 
St. Paul Rail road to electrify its Evanston branch and send its cars 
over the Northwestern E levated. Con siderable interest is taken in 
the decision, which has been referred to the committee on transpor­
tation. 

Other Traction Securities 
Scarcely anything is to be sa id of the Boston market for traction 

shares during the week. Massachusetts E lectric common is off 
three-quarters of a point to 43, but the dealings were too small to 
have any significance. 'Nest E nd preferred, "ex" the quarterly 
dividend of 2 per cent, sold at I 14¼ . In Baltimore the strength of 
the United Railway issues continues, the common getting back to 16, 
the general 4s ri sing to 97, and the incomes to 69¼. T his is the 
highest price the last-named have touched thi s season, if the recen t 
2 per cent coupon were added to the price. Other Baltimore trans­
actions include Lexington Railway 5s at 104, Charleston Consoli ­
dated E lect ric 5s at 98, K noxvi lle Railway 5s at roo, Norfolk Rail­
way 5s at 114, Norfolk Railway & Lighting 5s at 96, City & Subur­
ban (Washington) ss at 98¼, Atlanta Street Railway 5s a t 108¼, 
and Neport News and Old Point 4s at 96¾. North Jersey Traction 
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issues are a shade higher at 83¼ for t he bonds and 28½ for the 
stock. Rochester Railway preferred continues strong at 102½. 
Dealings have begun in the new stock of the New Orleans Rail­
ways Company, sales of which are reported at rn;l/4 . New Orleans 
City Rai lroad shares a re fi rm at 34¼ for the common and l 12½ for 
the prefe r red. No change is reported in either Columbus or Loui s­
ville traction securi t ies. T he feature of the New York curb was 
the sensat ional advance in the n ew San Fran cisco St reet Railway 
bonds from 92 to IO I. According to the story considerable sales 
have been made against the subscript ion privileges, which, including 
the r ight to subscribe to a certain proport ion of common and pre­
ferred stock as well as the bonds, were relat ively cheap by compari ­
son wi th the market pr ice of the bonds. I t appears that out of a 
total of $20,000,000 of the bon ds $5,000,000 only were actually issued, 
wh ile the remainder are t ied up by an opt ion, and are not, there­
fo re, available for delivery. T his leaves the position one where a 
large shor t interest exists, with only a very narrow supply obtain­
able for covering, and the pr ice has been bid up on the theory that 
a virtual corner exists. Naturally those who bought t he subscrip­
t ion righ ts and sold th e bonds in good fa ith that the entire amount 
would be issued a re exceedingly in dignant against the banking 
syndi cate wh ich have promoted t he " deal." At this writing the 
outcome of the situat ion is by no means clear. 

It was another act ive week on the Cleveland Stock Exchange. 
Toledo Rai lways & L ight was again the feature, sales amounting 
to 4105 shares. T he opening sale was made at 30¾, and during 
the week th e stock advanced to 32, but later dropped to 30. Sales 
of D etroit U nited am oun ted to 540 shares at a de cline from 79½ 
to 78, ex-dividend at latter figure. Northern O hi o Traction 
com mon made a strong showing, closing at 43½, a gain of 5½ 
points over the high figure of the pr evious week . I t sold at 40 to 
43 duri ng the week, closing strong at the h igh mark. T wo blocks 
of the preferred wen t at 86, 2 points up. S ix lots o i Cleveland, 
E lyria & W estern sold at 70 ; last sales of this stock were close to 
80. Four hundred shares of E lgin, Aurora & Southern sold at 43 
and 44½ , the fo rm er the closin g figure. We stern O hio Railway 
receipts are in strong demand but few are for sale. Two lot s went 
at 22½ to 23¼, a gain of 2¼ over last week. T here was consid­
er able bidding on Cleveland Electric , but sale& amounted only 
to 187 shar es at 85, gain of 3 ov er last sales. Repeated rumors 
are again heard to the effect that the consolidation of the two big 
city syst ems is soon to be consum mated. P resident A ndrews, of the 
company, admits t hat Senator Hanna, who is at th e h ead of the 
oth er company, now h as t h e matte r under advisement and does not 
deny that m atters are favorable fo r the speedy carrying out of the 
plan. Monday Cleveland E lect ric sold at 84 for a sm all lot. W est­
ern O hio receipts advanced to 23¾ and 100 D etroi t U nit ed sold 
at 77¾-
Security Quotations 

The fo llowing table shows the present bid quotations for the 
leading tract ion stocks, an d the active bonds, as compared with a 
week ago : 

Closing Bid 
June 17 Jn ne 24 

American Ra ilways Compa ny . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45½ 45¼ 
Boston E levated . . ... . . .. .. . ......................... .. ..........• 166 ai 66 
Brooklyn R. T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 t,li% 
Chicago City ............................... .... ..... . ...... .. .... :l06 ;!O;; 

Chicago U nion Tr. (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 l i½ 
Chicago U nion Tr. (pre fe rr ed ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 5;:l 
Clev,,land & E astern • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 31 
Clevelan d Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81½ 85 
Columbus (common) . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52½ b::i½ 
Columbus (preferred) .. . ........ . .... ........... . .............. . 107¼ !U"i¼ 
Consolidated Traction of N. J. .. ... .. .............. . . . . . . . . . . . . . . 69½ W½ 
Consolidated Traction of N. J . 5s ................................. 1121/8 112¼ 
D etro it U nited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78% 791/s 
E lectric P eople's Traction ( Phi ladelph ia) 4s ..................... 99 9974 
E lg in, Aurora & South ern ... ... . . . . . . ....... .............. ., . . . . 44 43 
Indianapolis Street Rail way 4s . .... ... .. ......... ............. . . .. 88½ 118¾ 
Lake Street E levated .. .. _. . .. . . ........ ...... .................... 11¾ 10½ 
Manhattan Railway .. .... ....... ......... ... ...................... 1:n l:Si/ 1/'s 
Massachusetts E lec. Cos. ( common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43¾ 4:l 
Massachusetts Elec. Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 a9S 
Metropolitan E levated, Chicago (common)......... . ............. 38 38 
Metropolitan Elevated, Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9U ~~½ 

Metropolitan S t reet . . .. . .. .......... .. ... ........................ 1511;8 ~J.48 
New Orleans (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 34¼ 
New Orlea ns (pre fe rred ) . ....... .. .. ............................ 111½ 1~½ 
Korth A merican . . .... . . .. .... .. .......... . .............. . ........ l:!l l d 
Northern O hi o Traction (com mon).... .. .......... . ..... . ... .. .. 37½ 43 
:N'orthern O hio f rnction (preferred) ..... . ................ . ... .. .. 84 86 
North J e rsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !::8¼ ~½ 
Northwestern E levated, Chicago (common ) . . . . . . . . . . . . . . . . . . . . . 37 ,H 
Northwestern E levated , Chicago (pr efer red) . . . . . . . . . . . . . . . . . . . . 84½ ISU 
Phi ladelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98¾, ~8112 
S t . Louis Transi t Co. (common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30¾ 3U¾ 
South Side Elevated ( Chicago) . . ............................ . .. . 112 109 

Closing Bid 
June 17 June 24 

Sout hern O hio T raction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 67¼ 67¼ 
T hird Avenue . . .. ... .. .. . ..... .•.. . ..... . .... .. . ... .. ........•. . . 130 130 
T ole<lo R ailway & L ight ............ . ............................. 29% 30 
Twin City, M inneapolis (common ) ..... . ........................ 119 119 
U nited Rail ways, S t . Louis (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 83¾ 83½ 
U nited Railways, St. L oui s, 4s .. ......... . ... ............... . . ... . 87¾ 87¼ 
U ni on Traction (Philade lphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43¼ 43¼ 
Western O hio R ailway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20½ 22¾ 

* Ex-dividend. t Last sale. (a) A sked. (b) Ex-ri ghts. 

Iron and Steel 
Extreme scarcity of r aw material continues to hamper all 

branches of the iron trade. A number of furnaces have had to 
shut down in the anthracite coal r egions, and still others in the 
Ohio Valley, owing to the scarcity of fuel caused by the miners' 
strike. This condition has led t o some placing of contracts by 
timid consumers as far ahead as 1903, while in the steel trade it 
has stimulated importati ons from abroad.. According to the 
I ron Age r eports from Chicago, additional sales of steel rails have 
been made during the week fo r delivery in 1903. Quotations are 
as follow s : Besse mer pig iron, $2r.50; st eel billets, $33; steel rails, 
$28 ; girder rails, $33. 

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

to 12 7-16 cents; tin, 28Ys to 28½ cents; lead, 4½ cents , and spelter 
4¼ cents. 

••• 
BIRMI NGHAM, A L A.- T he direc tor s of the Birmingham Railway, Light 

& Power Company have declared a regular semi-annual dividend of 3 per 
cen t on the preferre d stock , of which ther e is an issue of $1,500,000. 

M A CO N, GA.- The Railways & Light Company of America is r eported to be 
negotiating fo r the purchase of the Macon Consolidated Street Railroad Com­
pany and the Macon E lectr ic Light & Railway Compa ny. 

MOLI NE, I LL.- The stockholder s of the Moline, East Moline & W atertown 
Railway have voted to inc rease the capital stock of th e company from $25,000 
to $125,000, tbe additional stock to pay for the construction of tbe road to 
East Moline. 

BUR LI NGTON, IA.- Mason , Lewis & Company, of Chicago and Boston, 
offer , at 101.50 and interest , $500,000 Burlington Railway & Light Company 
fi rst mortgage 5 per ce nt go ld bonds. The bonds dated July 1, 1897, maturing 
Oct. 1, 1917. T heir retirement is optional a fte r July 1, l il0::i, at 105 and 
interest. T he inter est is payable April 1 and Oct. 1. 

M I LFOR D, MASS.- T he Mil fo rd & Uxbridge Street Railway Company is 
a r rangi ng to absorb by consolidation the Milfo rd, H olliston & Framingham 
S treet Railwa y Company. The capital stock of the M ilford & Ux bridge Com­
pany is to be increased from $100,000 to $352,000, the new stock to be ex­
ch anged dolla r for dollar for the sha res of the Milford, H olliston & F raming­
ham Street Ra ilway Company. 

N ORTH ADAMS , M A SS.-A controlling interest in the Hoosac Valley 
E lectric Rail way has been purchased by a syndicate, the members of which are 
stockholders of the P ittsfield Street Railway. It is generally expected that a 
consolidation of the properties will be affected. In that event there will be 
a cont inuous route from P ittsfield to A dams, North Adams and Williamstown. 

MA RSHALL, MICH.-Tbe J ackson & Battle Creek T raction Company, 
bui lding an electric rail way bet ween Jackson and Battle Creek, has given a 
mortgage for $750,000 to the Morton Trust Company, of New York. It runs 
fo r thirty yea r s from July 1, 1902, and bears inter est at 5 per cent, payable 
semi-annually. 

MI NN EA PO LIS, MINN.-The Twin City Rapid Transit Company re• 
ports earnings as follows: 

April 
Gross earnings ...... ..... •................•••..... ....... 
Operating expenses . ... .......................... . .. ....• 

1902 
$263,243 
131,388 

Earnings from operation .......... , . . . . . . . . . . . • . . . . . . . . • $131,855 
Charges and preferred dividends .... . .......... .... .. .... 76,017 

Net earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • $55,838 
F rom Jan. 1 to April 30 

Gross earnings •. , .......... .. .. ................. ....... . . $1,059,565 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512,040 

E arnings from operation ..... ..... .. ..... ..... ... . . .. • ... 
Charges and preferred dividends ....... . ... , .. ......... . 

$547,525 
304,067 

Net earnings •• •. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • $243,458 

1901 
$232,244 
111,741 

$120,503 
74,168 

$46,335 

~926,312 
449,324 

$476,988 
286,461 

$190,527 

ALBANY, N . Y.- It is r eported that plans are being matured for com­
bining into one large system the U nited Traction & Electric Company, of 
A lbany a nd T roy; the Hudson V alley Railway, which has a system connecting 
with Lake George ; the A lbany & Hudson Railway, and the Albany & .Schenec­
tady Railway. Anthony N. Brady and his associates in the l.Jnited Traction 
& E lectric Company are said to be a rranging the deal. 

DOLGEVILLE, N. Y.- The Little Falls & Dolgeville Railroad will be sold 
at public auction on July 24. There are many reports as to the prospective 
purchaser of the property, but the one looked upon as most likely to materialize 
is that the H erkimer County Li ght & Power Company, which now owns the 
Dolgeville electric liihting plant, will buy the property, 
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JERSEY CITY, N. J.- The direc tors of U nited T raction & Eleetrie Com• 
pany of New J e rsey have declared the regular quar terly dividend of 1 per cent , 
payable July 1. 

BROOKLYN, N . Y.-The Brooklyn Rapid Tran sit Co mpa r.y reports earn­
ings as follo ws: 

April 1903 
Gross receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,041,706 
Expenses, including taxes . .. . . . .. . . .. . . . . . . . . . . . . .. . . . . . 705,011 

Net receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $336,695 
Ten months ending April 30 

Gross r eceipts ............................................ $10,468,v72 
Expenses, including taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,489,909 

Net receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,978,162 

1901 
$989,993 

658,28Z 

$331,711 

$9,844,597 
6,522,732 

$3,321 ,866 

ROCHESTE R, N. Y.- N. W. H alsey & Compa ny, of New ): ork, a r e offering 
for subsc ription a limited amount o f the first consolidated 5 per cent bonds 
of the Rochester Rail way Company, maturing in 1930. 

NEW YORK, r Y.- Kuhn , :Loeb & Cqmpany, of N ew Y ork , 
r eceived on June 25 subscnpt10n s a t 97½ for $11,000,000 of Metropolitan 
Street Railway Com pan} 's 4 per cent r efundin g 100-year go ld mortgage 
bonds. These bonds are part o f a recently authorized issu e of $65 ,000,000, 
of which $54,000,000 are reserved to retire outstanding bonds of other issues 
of th e M etropolitan Street Railway Company, and of its subs idiary compani es. 
The refunding mortgage securing this issue is the only obligation of the 
M etropo lita n Street Ra il way Company covering all its lines and leases, and 
ther efore the only lien which embraces the e ntire system as now constituted. 
The issue is limited to $65,000,000. Among the properties mortgage d a re the 
franchises, railroads, equipment; leases , real esta te and other property of the 
company, and a lso 14,000 shares Broadway and Seven th Avenue l<ai lroad 
Company stock, 4,000 shares Forty-Second Street and Grand Stree t Ferry Rai l­
road Company stock, 3000 shares Central Park, North a nd East River Railroad 
Company stock and 9900 shares Thirty-Fourth Stree t and Crosstown Railway 
Company stock. The outstanding capital stock of . the compa ny is $52,000,000, 
and it ha s paid since J anuary, 1S99 , regula r dividends o f 7 per cent upon its 
outstanding share capital. Dividends at the same rate have been guaranteed by 
the Interurban Street Railway Company, t o which the system has bee n leased. 
The subscription lists will be closed a t 3 p. m. on the sa me day that they are 
opened, and payment for the bonds is to be made on July 8, when they will 
be ready for delivery. 

NEvV YORK, N. Y.-The North American Company, which controls the 
Milwaukee Electric Ra il way & Light Company and various electric railway and 
ligh ting properties through the cou ntry, reports earnings as follows for the 
fiscal year ended May 31, 1902: 
Sa laries, legal expenses, net rentals and other expenses .............. . 

T axes .............. . ... • ... • •. • • • • • · • • • · • • · · ·· · · · · · · · · · · · · · · · · · · · · · · · · ·· · 
Reduction of good will ..... ... .. . .. ....... ........ . . .. ......... . ... . .. . 
Dalance to undivided profits .... ...................................... . 

$47,713 
5,773 

1,000,000 
1,049,702 

Total ·expenditures . .................................................... $2,103,188 

Balance unrealized profit account as of May 31, 1901, transferred 
to income account ..... .... .•....... ..... ...... . ...... ....... .... ....... $1,547,446 

Interest received and accrued . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,169 
Dividends . . ..... ... ........ . .............................. ...... ... : . .. . 67,761 
Commissions, profits and compensations for services . . . . . . . . . . . . . . . . 351,812 

Total receipts .. ................... ... ......... .. ............ . .......... . $2,103,188 
On account of the reorganizat ion last year, a compari son of income ac­

counts is not f easible. President vVetmore, of the company, in presenting 
t he report t o the stockholders, sa id in part: " In the last a nnual s tatement a 
balance of $1,547,446 was carried in 'unrealized profit account.' During tb e 
past year a sufficient amount of securities was sold to warr ant th e closing of 
this account and the trans fe r of the ba lance to income account, which, together 
with other profits in the year, makes a credit balance of $2,103,188. Out of 
this sum $1,000,000 has been appropriated in reduction of th e good-will account, 
and the fin al bala nce const itutes a fund available for payments of divid~nds. 
Valuations have been made on a conservative basis. T he company has no 
bonds, notes or money obligations whatever. In the last annual report the 
purchase of the Gas, Elec tric & Water Companies in Covington, Newport, Day­
ton, Ludlow and Dellcvue, and their co nsolidation into the Union Light, H eat 
& Power Company, in whi ch your company has col)trol, was a nnounced. Since 
the n a conso lidat ion has been effec ted with the Cincinnati , Covington & New­
port Light & Traction Railway Company, and the North A merican has r eceived 
preferred and common sh ares in the new company, viz. , Cincinnati , Covington 
& Newport Light & Tract ion Company. The earnings, both gross anu net, 
a rc ra pidly increasing, the property is efficiently managed, the pre ferred shares 
a rc a lready on a dividend basis, and it seems assu red tha t a surplus will be 
earned from the outse t which will warrant dividends on the common. Th e 
North A merica n retains ownership of the Mil waukee Elec tric Railway & !.ight 
Company, a nd the development of its earning capacity du ring th e year has 
been even grea te r than expected. During the past year your company has 
acq uired oth er interes ts and is planning for the ir development, but negotia tions 
a rc _not yet so far advanced to adm it explanati on of at thi s time. T he com­
pany is in possession of cash and quick resou rces which enable it to ava il 
of th e opportu nities now o ffe ring in the elec trica l fie ld which have ucvc r 
seemed more abundant or of greater promise tha n at prese nt." 

CLEVELAN D, OHJO.- T he Clevela nd, P ainesville & Ashtabula Hailway 
Company, which was purchase d from the Everet t-Moore Syndicate by l\less rs. 
Holcomb and Lattimer, has bee n fu lly orga n ized and financed. T he compa ny 
is capitalized at $750,000, a nd will be honded fo r the same amou nt , this being 
on a basis o f $25,000 per mile for the 30 miles between .Pai nesville and Ashta­
bula. The officers of the company arc; Luther All en, president ; W . J. H ayes, 

vice-president ; Joseph R. Kraus, secre tary-treasu rer. The company owns the 
lighting plant and franchi se in Geneva, and a pri vate right of way has been 
secured touching Ge neva, :Madison and Unionville. The road will connect the 
Cleveland, Painesv ille & Easte rn with the system now being built between 
Connea ut a nd Erie, P a., with projected roads to Buffa lo. ·rraffie arrangements 
have been completed with the Cleve land, Painesville & Easte rn whereby cars 
of both compa nies will be operated th rough from the Public Square, Cleveland, 
to Ashtabula. 

CANTON, OHIO.-Direc tors of th e Canton-l\Jassi llon Rai lway Company 
and the Canton-Akron l<ai lway Company have voted favo rably on t he 
proposition to consolidate the properties under the title of the Canton­
Akron Railway Company. Th e capital stock of the company has been increased 
to $1,600,000 to make the merger. Doth prope rties are owned by '1 uekcr, 
Anthony & Company, o f Boston. 

COLU MB US, OHIO.- I t is announced that ,\. E. Appleyard, acting for 
Tucker, A nthony & Company, of Boston , has pu rchased the Newark & Granvi lle 
Street Rail way, which includes the Newark city lines fo rm erly owned hy the 
Newark Consoli dated Street Rail way, and the interurban line to Granvillt:, in 
all, 13 miles o f track. The road will be consolidated with the Columbus, 
Buckeye Lake & Newark Traction Company, oVvned by Tucker, Anthony & 
Compa ny. 

CLEVELA N D, OHIO.-On page 731 o f t he STREET. RAILWAY J OURNAL 
for June 7, under th e head of companies having gross rece ipts for 1901 of 
between $5uv,OOO and $100,000, the Southern Ohio Traction Company's gross 
r eceipt s were g iven as $140,542 fo r 1900, and $154,787 for 1901. Th e figure s thus 
give n are th e net receipts fo r the respective yea rs, the trne statement for 
th ese years showing: 

Gross receipts ............ ...... ........ " . ...... ........ . 
Operating expe nses ............... ..... ...... ... ........ . 

1900 
$294,907 

~;:,4 ,365 

Net earnings . . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $140,542 

l!l0l 
$3:l7,741 
182,954 

$154,781 

OTTAWA, ONT.-The Hull E lectric Rail way, operating between Ottawa 
and Aylmed, has passed into the hands o f th e Ottawa, Northe rn & W estern 
Rai lway, or, more properly, o f the Canadian P acific Railway, which r ecently 
concluded the purc hase of that system. The purchase price is sa id to have been 
between $700,000 and $800,000. 

HUN TI NGTO N, W . VA.-The Pen nsylvania Railroad Company is reported 
to have bought th e Camden Interstate Ra il way fo r the Chesapeake & Ohio 
Rai lroad. 1he reported purchase price is $2,000,000. 

PITTSB U RGH , P A.-The Philadelphia Company r eports earnings as 
foll ows: 

May 1902 
Gross receipts .... ........ .... .......... . ....... ........ .. $1,123,411 
Expenses and t axes . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 613,731 

Ket earnings ......... ...... .... ......... .... .. ........... . 
Gross income ............................................ . 

Gross income .. . ......... ... .... ...... ..... . . ... .......... . 
Deductions .... ............... ... .... . .................... . 

$509,680 
$588,605 

$588,605 
76,941 

Balance ....•.... . .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $511,664 
Charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,163 

Surplus for five months.. . .. . ........ . ..... ... . ... ....... $188,501 
Gross r eceipts . ....... .. ................................... $5,773,616 
Expenses and taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,970,826 

Net earnings .......... . ...................... .. ........... $2,802,790 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 772,663 

Gross income ............................................. $3,575,453 
Deductions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377,599 

Balance ..................... . ......... ......... .... ....... $3,197,854 
Charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . 1,744,275 

Surplus . .................... .... ................... ....... $1,453,579 

1:JOl 
$987,984 

531,180 

$456,854 
$471,3:l3 

$575,323 
C:4,648 

$439,675 
264,007 

$175,668 
$5,104,305 
2,573,453 

$2,530,853 
309,70~ 

$2,8!0,554 
184,w2 

$2,655,90:l 
1,3~0,536 

$1,335,366 

MONTREAL, QUE.- Th e Jl,fontreal Street R ai lway Co mpany reports 
earnings as foll ows ; 

April 
Gross receipts .. .. .... ......... ........ .... ......... .... : . 
Operatin g expen ses ... ........... .. ..................... ; . 

E a rnings frc m operat ion ........ .. ..................... . 
Receipts from oth er sources ............................. . 

Gro ss in co me ........... . .. .. ............................ . 
Fixed charges and in te rest on loans .................... . 

1902 
$152,524 

83,850 

$68,674 
1,SG5 

$70,539 
15,848 

.Net earnin gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $54,691 
O et. 1 to April 

Gro ss receipts ......... ................................... $1,0G7.~0G 
Opera ting expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679,457 

E arnings from operat ion ................................ . 
l,ccc ipts from oth er so urces ... .......................... . 

r.ross incom e ............... . ............................ . 
F ixed charges and int erest on le an s . ... ................ . 

Net Cilrnings . .. , .... .. ..... , ...... ...... .............. ... . 

$387,949 
11,70l 

$3~'. •,G53 
lOli,234 

$293,419 

1901 
$144,131 

93,272 

$50,859 
662 

$51,521 
9,288 

$12,233 

$1,008,23:? 
G52,9:?1 

$355,311 
4,585 

$359 ,8% 
64,363 

$295,533 
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Notlce.-These statistics will be carefully revised from month to month, upon information received from the <.'ompanles direct, or from official sources. 
The table should be u:,,ed In connectic>n with our Financial Supplement ·• American Street Railway Investments,•· which contains the annual operating 
reports to the ends of the various financial years. Similar statistics m regard to roads not reporting are solicited by the editors. • Including taxes. 
t Deficit. 

C OM PAN Y Period 

AKHON, O. 
Northern Ohio Tr. Co. 1 m., 

1 .. 
!\l ay '02 

" '01 
" '02 
" '01 

60.7 47 33,911 
48,5"5 28.301 

26.8::lti l 
20,204 

102,5:33 
71:l,44 1 

26ti,Iti6 
l!J6,2~9 

12,957 13,879 
l],382 8,821 I 

5 
5 .. 
12 ,, 
1.l .. 

D ec. '01 
" '00 

251,30ti 146. 77:J 
210,7,6 J:3;.!,::135 
617,011 * 350,845 
513.72!'. * 317,475 

l3{(i62 130:004 
141,133 55,117 

ALB.\NY, N. Y. · 
United Traction Co. - · 1 m., M a y '00 

1 " " '01 
131,371 90,3!)3 40,9771 23,476 17,501 

It u u '02 
7'i 72h 60,9(13 12,730 19.901 t7. I70 

1,347:142 921:l,15!) 418,!183 239,299 179,684 
1,214,7i9 8::!6,460 3i8,289 219,334 158,955 11 " " '01 

BINGHAMTON, N. Y. 
Binghamton St. R y. ,

02 Co •. ___________ ______ ___ :~;• l\I~y '01 irni i:m t L~~ :::::: 
10" " 'O'i 18i.6~8 103 91:l6 83,672 _ ----
10 .. •• '01 109,756 94:::155 75,401 1 - - --- -

BOSTON, MASS. , 
Boston Elev. Ry. Co. 12 m., Sep t.'01 10,869,496 7,336,597 3,53:!,899 2,896,35\1 

12" • 'OU 10,236,994 6,828,110 3,408,88412,932,839 
636,539 
476,044 

Massachusetts Elec. Cos 
1
1~ !!1·• S';p t. :0

00
1 5,778,133 3,915,486 1,86:!,648 937,206 925,442 

" 5,518,837 3,65!J,337 1,859.500 994 ,294 865,206 

BROOKLYN, N. Y. 
Brooklyn R. T. Co. ____ 

1
1 ~;• Al?.J · '02 1,041,706 * 705.011 336,696 ····--

'01 989,994 * 658,282 331,711 ••• · -. 

BUFF ALO, N. Y. 

IO" " tl2 10,468,07:! *7489!110 :!,9i-S.162 • ____ _ 
tu" " '01 9,844.G!Jl:l *65:!2733 3,:321,865 • ____ _ 
12 '' June 'OJ J;.!,135,559 •'iil6008 4,919,551 4,341,748 
12 " " 'OO n.768,550 *7106373 4,uo2,1n 4,135,405 

577,803 
526,772 

International Tr. Co __ 1
1 

~;• F';?· :0
0

2
1 

Zl0,744 132,920 97,824 
2:-35,021 118,273 116,748 

94,276 3,548 
84,411 32,338 

8 u u '<ri 3,519,491 1 ,664,2t$5 1,855.~06 
8 " " '01 1,9!J8,050 972,dl 9 l,0;.!5,731 

CHICAGO, ILL. 
Chicago & Milwaukee ,

02 Elec. Ry. Co.: ____ -·--}~;• M~y 'Ol 

!j U H '02 
5 " .,. '01 

16,441 
14,167 
61,189 
48. 209 

':',3~3 
5,5!J4 

30,956 
28,20: 

9,088 
8,573 

ao 234 
20:001 

789,124 1,066,081 
641,057 384,674 

COMPANY Period 

------- - -- 1------1---- ---· --- --- ---

UULUTH, MINN. 
Duluth-Superior Tr ___ Im., May '02 

I u u ,01 
5 u ,~ 'O'..? 
5 " " '01 

ELGIN, ILL. 
Elgin, Aurora & 

Southern Tr __________ Im., May '02 
) U h '01 
1~ u u ,02 
13" " 'Ol 

HAMILTON, 0, 
Southern Ohio Tr. Co. I m., 

I " 
12" 
12" 

A~/ · :g: 
.. '02 
" '01 

LONDON, ONT, 
London St. Ry. Co _____ 1 m., May '02 

1 u u 101 
5 U h '02 
5 " u '01 

MILWAUKEE, WIS. 
I Milwaukee El. Ry. & 

Lt. Co. __ _____ _______ __ 1 m. May '02 

MINNEAPOLIS,MINlS. 

l " 'OJ 
) " u ,~ 
5 u u ,01 
12 " Dec., 'OJ 
12'' " '00 

44,475 20 1!88 
37,205 19:628 

196,9101 110,278 
169, 07 l 99,527 

24,187 
17,576 
86,632 
69,547 

9,745 
9,158 

48,lE!J 
45,577 

35,115 20,343 14,773 8,333 
29,616 16,0!J7 13.519 8,33<1 

379,25:! 216,017 163,235 100,00U 
330,578 208,823 121,755 100,000 

27,774 15,245 12,529 
23,5-":lO 14,405 9,125 

353,144 186,365 166,779 
303,704 166,757 136,946 

12,2:'!4 
10,00·3 
51,421 
46,1 95 

7,886 
6,818 

34,609 
31,954 

4,348 
3,185 

16,812 
14,241 

:t18,633 103.835 114,797 
192,667 94 ,503 98,163 

1,052, 179 505,111 547,068 
921,349 492,033 429,316 

2,442,342 1,185,534 1,256,808 
2,220,698 1,129,787 1,090,911 

7,500 
'i,500 

90,000 
90,000 

2,410 
2,07!J 

11,306 
9,886 

65,63£1 
61,380 

323,539 
30"..l,544 
'i65,139 
824,665 

14,442 
8.418 

38,443 
23,9,9 

fi,439 
5.186 

63 235 
21,755 

5,029 
1,625 

76,779 
46,946 

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

49,159 
36,78a 

223,629 
126,772 
501,669 
266,247 

Twin City R. T. Co ____ 1 m., May •o~ 296,991 136,964 160,028 58,733 101,294 
1 " " '01 251,946 114,340 137,605 56.633 811.971 
5 " " 'O~ 1,356,556 649,003 'i'Oi ,553 292,800 414,752 
.j " " '01 1,178,257 563,664 614,593 273,093 341,4~8 

I MONTREAL, CAN. 
Montreal St. Ry. Co. __ 1 m., Ma y ' t:l/ 178,408 86,780 91,628 18,672 72,955 

1 •• " •011 161,283 90,766 70,518 11 633 58,885 
8 " " '02 1,257,518 766,238 491,280 124,907 366,37:i 
Ii ~, u ,01 1,17-:1,099 743,687 430,412 75,995 354 ,417 

NEW YORK CITY. I 
Lake Street Elevated !~ ~:• D~,c- :u 

CLEVELAND, O. 
Cleveland & Chagrin 1 ~;• F ';~· :gf 

Falls - - - - - -- - - -- - - ----· t.i " D ec. '01 

786,462 388,799 397,663 
757 ,!J54 ::178 ,661 3,!J,293 

3,454 2,255 mil 

I Manhattan Ry. Co. ____ :j m., Dec. '01 3,038,4351,404.971 1,633,465 753,135 880,329 

I 
3 •• .. •001· 2,7:!8,598 1,340,696 1,387,902 749.857 638,045 
12 " Sep,t. 01 l0,455,872 5,328,649 5,127,223 2,lits:!,13~ 2 444,091 

I 12 " ' 'O() 9,950,735 5,195,312 4,75J,423 2,688,644 2,066,779 

12" u '00 

Cleveland & Eastern __ 1 m., Feb. '02 
I " ·• '01 
12" D ec. '01 
12 U H '00 

Cleveland El. Ry. Co __ i ~:• 
5 
5 .. 
12 u 

12 " 
Cleveland, Elyria & 

Western. _____________ _ } ~.• 

5 .. 
5 .. 
12 .. 
12" 

Cleveland, Painesville 
& Eastern ____ _______ _ l ~;• 

DENVER, COL. 

5 .. 
5 
12" 
12" 

Denver City Tramway 
Co.--------·----.-·-----} °!:1 

4 .. 
4 .. 
12 .• 

1

12" 

l\lay 'O;t 
h ,0} 

'0;! 
" '01 

D ec. '01 
.• ' 00 

l\1 ay '02 
" '01 
u ,02 
" '01 

D ec. '01 
" '00 

M ay '02 
" '01 
u ,02 
., ,01 

D ec. '01 
u , t.,() 

Apl. '02 
" 'Ol 
,. '0-..! 
" 'OJ 

Dec. '01 
u ,OU 

DETROIT, MICH. 
Detroit United Ry ____ ~ ~;• M,~Y ::fi 

5 u u ,02 
5 u u ,01 
12" Dec. '01 
12" u ,00 

D etroit and Port Hu- 1 m., Apl. '02 
1·00 Shore Line 1 " ·• 01 

( Rapid Hy. System) 

2,435 3,016 
47,976 * 3"J,002 
49,646 * 33,.!72 

4,916 
3,525 

90,390 
62,893 

3,616 
4,037 

52,022 
36,67;.! 

15,974' 
16,3741 

1,3001 
t 512 

38,368 
26,221 

217,56::1 ·- --- · ------
187,049 ------ ---- --
[162,890 ------ ------
854,594 ------ ------

2,296,898 1,265,95::11,0;-J0,945 
2,061,505 1,121,0::17 940,467 

:.l5.045 
20,707 

103,194 
84,721 

249 260 
1rn:608 

17,128 
13,498 
61,810 
49,700 

164,!J71 
141,112 

124.516 
11 6,357 
481,348 
435 2117 

1,507:2931 
1,3u2,29C 

13,311 
11,141 
64,,U'i 
54,5;.!i! 

136,865 
1m,::19:i 

9,03!) 
6 583 

35:u,o 
21:l,193 

* 87,102 
* 89,5!J:l 

66,5~ 
62 8Ui 

261:m 
2::16,915 
818,3;.!l 
722,458 

11,735 
9 566 

38:492 
ao,267 

112,3!14 
77,304 

8,08~ 
ti ,915 

26,6311, 
21,507 
77,869 
7 J, fl2U 

57,983 
53,4!JU 

2';:!U,230 
198,38;.! 
688 965 
579:l:l39 

2!J2,415 161,336 131,079 
24:J,447 ta~,<104 105,14t 

l,307,St2 747,i JO 560,112 
1, 12'Z·3J2 b35,934 4b6,377 
., 919 171 *15!J676E I 3:c.l 1>46 
2:575:m *1439\J5tS 1:rn6:219 

29,611 
28,877 

18,392 11,219 
18,U6~i 10,816 

32,865 
::11,304 

131,259 , 
125,tl:l'i 
383, JbO 
374,2!ll 

67,752 
57,::1611 

327,907 
286,785 
65:!,277 
616,468 

10,568 
9,69~ 

55,371 
~,742 

...... I 

-i(~iiii 
t 980 

26,119 
22,186 
8!:1,972 
72,759 

305,785 
205,54~ 

63,327 
47,782 

232 205 
199:592 
670,12!! 
519,751 

051 

1,1:.!4 r 

Metropolitan St. Ry __ 3 m., Dec. '01 3,887,936 1,723,972 2,148,9641,151,140 992,824 
3 " " '00 3,786,030 1,699,64~ 2,086,3811,138,467 947,914 
12" June '01 14,720,767 6,755,131 i,965,6<16 4,534,068 3,431,567 

, 12 " " '00 14,4117,134 6,631,254 7,805,880 4,445,720 3,360,160 

OLEAN, N_ Y. I 
Olean St. Ry. Co ______ 1 m., Mar. '02 3,994 2,411 1,584 1,146 438 

9 " " '01 3,835 2,043 1,79, 1,187 604 
9 " " '02 41,735 21.611 20,124 12,343 7,781 
9 " " '01 39,270 19,276 l!J,994 11,068 8,925 

PHILADELPHIA, PA. l ni., May '02 
American Railways ___ 1 ·• " '01 

11 " " '02 
1 [ h U ,Ql 

RICHMOND, VA. I 
Richmond Trac. Co. __ 1 m., Sept. 'Ol 

1 h u 'OO 

ROCHESTER, N, Y. 
Rochester Ry _____ -· 

SCHENECTADY,N. Y. 

12 ° u ,01 
1:t" " ·oo 

1 m., May'02 
l " " '01 
5 " " ,02 
5 " u '01 

Schenectady Ry. Co. _ 3 m., Dec. 'OJ 
3 " u ,00 

SYRACUSE, N. Y, 
Syracuse R. T. Co ___ _ 1 m., Apl. '02 

1 " •• '01 
10" " '02 
10" " 'Ol 

TOLEDO, O, 
Toledo Ry. & Lt. Co. __ 1 ~.• M~,r- :gi 

W, NEW BRIGHTON, 
s. I. 

3 ° ,, '02 
.3 u u '01 

rn :: De,~. :u 
Sta.ten !&land Ry __ .___ 3 m., Mar. '02 

3 " " '01 

97,701 
73,406 

908,356 
764,560 

20,!J91 15,669 
20,727 10,770 

218,569 139,542 
203,057 108,198 

5 822 
9:951 

'i9,0~ 
94,859 

3,19€ 
3.843 

88,618 
37,608 

88,164 47,772 40,391 24,749 
81,0i6 47,471 33 545 24 185 

438,506 241,196 197:311 123,854 
409,848 261,259 148,590 120,453 

84,061 46,949 37,112 13,454 
30,876 14,517 16,35!J 6,087 

56,008 31,349 24,659 19.025 
52,41 6 28,47() 23,946 18,683 

574,652 316,908 257,744 190,196 
512,389 280,907 231,482 186,288 

111,174 53,151 
98,749 46,047 

3i5,238 163.442 
288,960 )41,62!, 

1,3! 1,084 * 636,40'i 
1,182,517 * 616,945 

58,024 
52,701 

161,796 
147.333 
674,677 
565,57'..l 

37,833 
24,271 

113,494 
72,l:ll3 

415,168 · 
409,051 

2,126 
6,115 

40,410 
57,250 

15,642 
!J,360 

73,4j7 
28,137 

23,658 
10,272 

5,634 
5,263 

6,,548 
45,194 

20,189 
28,481 
48,302 
74,520 

259 509 
156:521 

38.189 
8.~,897 

46,906 t 8.71'1 
38,288 t 2,891 

8,778 t17,496 
8,2171 tl0,608 




