
· Street R_ailway J ~µrnal 
I .....-~ISJ:f~~ 

-- --- I A;,,,;;..;; 
_ V_o_L_. _x_v_. ___ ____ NEW YORK AND CHICAGO, AUGUST, 1899{ U. AUc, . r.,. 1{o. 8. 

\ ,(;. ::_-; }R'1n \ 
' 1 I';:- E,. ~ 

THE ELECTRIC RAILWAY SYSTEMS OF QUEBEG~ C:ANADA
1 

.......,__....-...,:....,_ -? 

O n July 1, 1899, th e Q uebec District Railway, or, as it 
is now known, the Q., iVI. & C. Railway, meaning the 
Quebec, Montmorency & Charlesvoix Railway, success
fully completed its second year o f operation, notwithstand
ing the many and varied difficulti es, perhaps g reater and 
more serious in their nature than usually confront a street 
railway company. 

The first of these difficuties is the hilly-indeed, one 
might almost say mountainous-nature of the city . To 
those \Vho have not had the pleasure of vie\\'ing this quaint 

successful stand fo r the disputed po~session of Canada . 
T he Lower Town, situated at the water's edge, lying 
around the base of the hill- indeed precipice in many 
p laces-is perfectly level, and is the chief business di strict. 
The Upper Town, on the other hand , possesses many 
grades, the maximum track elevation above the Lower 
To\\'n being 320 ft., which must be reached in one way or 
another. 

To overcom e the difficulti es presented by these hills 
several methods are adopted, it being obviously impossible 

VIEW OF LOWER TOWN, QUEBEC 

battleground where French power made its final and un
old city, rich in olden time reli cs, with its population of 
French Canadians, it s grand citadel and the old wall of 
fortification encircling the U pper Town, extending along 
the very brow of the hill, it wi ll be difficult to full y compre
hend the nature of the exacting conditions under which an 
electric railway is operated in thi s city. 

The Upper Town has grown, expanded and pushed out 
beyond the fortifications, the new portion being principally 
resi<lential. Here are the fam ous P lains of A braham, th e 

to ascend directly even for a horse slig htl y loaded. One 
street, Cote St. Abraham , ascends th e hill obliquely, and 
though very steep is yet feasible, and here is located one 
cross-town route; a profile of th e grades encountered is 
given on page 498. O n thi s hill the heaviest grade is at 
Crown Street, one of 14.15 per cent- the heaviest traversed 
by the cars in Q uebec- with. moreover, a 40-ft. radi us 
curve at the top, half of it being on the g ra<l e. 

I t was necessary, however, to provide another cross
town route at the other end of the city, but h ere it was im-
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possible to ascend the streets. After much thoug ht had 
been devoted to the subj ect, a trestle, a side elevation of 
which is g iven, was fi nally adopt ed-the alternative being 
an elevator to raise or lower the loaded car-and con-
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TYPICAL STREET IN THE OLD QUARTER OF QUEBEC 

structed in a conveni ent location. T hi s trestle ascends the 
fir st portion of the hill obliquely with a g rade of 7 per cent. 
On reaching a certain point , where the trestle m eets one 
of the cross streets, a curve was located on a level 
sec tion on the trestl e, after which the 
g rade is 1 I per cent for 300 ft., then 4 
per cent till the U pper Town is finally 
reached. 

The second hindrance, and a most 
important one in Northern countries, J '" · 
is the handlin g of th e snow, which 
falls very heavily in these r egions. 
Snow of itself is bad enough, but snow 
and hills combined are enough to dis
h earten the most optimistic of man
agers. Nevertheless, the regular runs 
are perform ed with, perhaps, much 
shorter intervals of stoppage than in 
larger citi es further south , wh ere th ey 
are unprepared to cope with such a 
difficulty. For instance, the snow fall 
last winter was 120.6 ins., the largest 
on record, and of this 44 6 ins. fell in 
March alone, yet there was no inter-
ruption in the regular service. This 
record was achieved by the diligent and continued use 
of sweepers, levelling plows and numerous box sleighs. 
T hough there are but 18 miles of track, six snow sweepers 
are ever ready for operation . 

\ \Then a snow storm occurs in the daytime the load upon 
the sweeper motors is very much g reater than during night 
storm s, fo r to prevent interference with the regular service 
it is n ecessary to run the sweepers in the same direction 
as the cars; that is, up hill on one track of a double-track 
road . O n th e other hand, during a night storm it is the 
practice for the sweepers to sweep down one track, return 
the same way, and then clear the remaining track also 
clown grade. Meantime, levellers drawn by horses are 
also at work throwing the snow still farther from the track, 
whence it is removed in box sleighs. 

The total equipment for the disposal o f snow consists 
of six sweepers, each equipped with two standard 12 A 30-

h.p. \ iVestinghouse motors for traction purposes, and an
other m otor of the same type placed in the cab for revolv
ing the brooms, several horse-drawn levellers and numer
ous box sleighs. No 12 B. & S. copper wire is used as a 
fuse on the sweepers' motors, and will not blow before 230 

amps. are drawn by the two traction motors. 

CAR SERVICE 

There are two principal routes, one in the Lower and 
one in the Upper Town; the schedule running time on 
both is at the rate of 8 miles an hour, and the average car 
mileage per <lay 106 miles; the h eadway on th e principal 
streets is five minutes . Besides these two routes, there 
are two cross-town lines on which free transfers are issued 
from the main lines. Open cars are not used on these 
cross- town lin es, on account of the excessive current re
quired by the motors in ascending the heavy grades with 
ordinary loads and the g reater danger of open cars becom
ing overcrowded . In ascending all h eavy g rades the mo
tors are run in parallel, and in most cases momentum is 
secured before entering the grade, to aid the ascent, but 
on one g rade of I I per cent at the summit of the trestle 
previously mentioned power is shut off to pass around 
the curve at the foot of th e g rade. Extreme caution is 
exercised in descending heavy g rades, the speed not being 
permitted to exceed 4 miles an hour, an ordinary walking 
pace. 

In a city such as Q uebec the braking system should be 
of special interest , yet nothing but ordinary brake shoes, 
the average life of which is three months, are used. These 
shoes are made of a specially soft cast iron, with the flang es 
perforat ed to permit the mud to percolate fr eely, and are 

CITY GATE 

supplied with a brake leverage of IO to I. Under these 
conditions it may be not a little surprising to find that skid
ding is very uncommon; in fact, the average number of 
wheels worn flat is only 14 per cent out of the total num-
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her of worn out wh eels, and these are mostl y dti e to a slip
pery tr.1ck in winter. 

The wheels are 33 ins. in diameter, with a 4-in . axle, 
weigh 425 lbs. each, and are manufactured at the Roches
ter Car Wheel Works; th e average life is 24,8;q mil es, in 
cluding those worn flat, thoug h no less than six pair have 
reached as high as 49,720 miles. Of the to tal number of 
wheels removed since Jul y 20, 1897, 56.5 per cent were 
worn out; 15.55 per cent were worn fiat , due to skidding; 
4-44 per cent were replaced, due to chipping flanges, and 
3.33 per cent were loose on the axle. O ne detriment to 
the life of th e wheels on the Lower Town rout e is a cer
tain quality of mud or g rit which coll ects on th e brake 
shoes, and there cakes to such extreme hard ness that it is 

SCALE OF FEET ~ 

~ g ~ ~ 

only possible to remove it with a cold chisel. This not 
only shortens the life of the wheels , but renders braking 
very difficult. 

The summer service consists of forty-four cars per day, 
and the winter service of twenty-five cars per clay. 

ROLLING STOCK AND EQU IPM ENT 

The rolling stock consi sts of thirty-eigh t closed and 
twenty-four open cars and th e six sweepers previously 
mentioned, the closed cars, of course, performing th e 
greater service. These standard closed cars are very solid 
in their construction, and were built by the Ottawa Car 
Company, o( O ttawa, O nt. The ·car body measures 18 ft. 
in length, with closed vestibules at each end and doubl e 
sliding doors. The length over all is 28 ft. Each is cap-

able of seating thirt y passengers, an d weighs full y equip
ped 7} tons. T he interi or is very attractive, being fini shed 
in natural cherry , with bi rd s-eye maple ceilings. and is bril
liantl y lig hted by three clusters of four lamps each, set in 
brass fi xtures. Each car is furni shed with two electric 
refl ector headlights, one at each end. The temperature of 
the interior is maintained uni form at 55 degs. F., or there
about s, even in th e coldes t weat her, by means of fo ur elec
tri c heaters located under the seats, each consuming 1 . I 

kw. per hour. 
The open cars are of the sam e dimensions as the closed 

cars, bu t have a seating capacity of fift y, and weigh 8 tons 
each, full y equipped , th e average weig ht bein g 16.700 lbs. 
from an actual t est. The bodies and side posts are of sea-

v 
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soned oak, with ceilings of birds-eye mapl e, and all handl es 
and fixtures are solid brass. 

Fares are coll ected from each passenger by a Coleman 
far e box. Sterling reg isters are also used. All car bodies 
are mounted on standard Tayl or doubl e side-braced trucks, 
having a 7-ft. wheel base. 

T he motor equipm ent is vVestingh ouse th roughout. and 
was supplied through Ahearn & Soper, of Ottawa. Two 
12 A 30-h.p . motors are used on each car, and are regu
lated by seri es parallel controll ers of the 28 A type. The 
gear ratio is 4 .85. The fus e is No. q B. & S. copper wire, 
which will carry 175 amps. for a short tim e, such as may 
be required in ascendi ng one of those short , steep grades 
so common in Q uebec, or 150 amps. ind efinitel y in the 
winter. 
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D uring th e winter months the open car motors are 
transferred to th e sweepers, which, as stated, r~quire three 
each-two fo r driving the car and the other in the cab for 
operating the brooms, to which it is connected by chain 
gearing. No. 12 B . & S. copper wire is u sed as a fuse in 
all sweepers, being capable of ca rrying 230 amps for a short 
time without blowing, which amount is sometimes re
quired in winter during a big storm. T he total motor 
equipment consists of six ty-two doubl e sets of motors and 
controllers. 

A test was made recently to ascertain the current con
sumption in ascending the heaviest g rade-one of 14.15 
per cent, 90 ft. long, with a 40-ft radius curve at the sum
mit, half of which is on the hill. It is customary to throw 
th e power completely off the moment the car enters the 
curve, and as the car comm ences to lose mom entum the 
power 1s thrown on agam. U nder the most favorable 
summer conditions the maximum current drawn by the 
two m otors during the ascent until th e curve was reached 
was 65 amps. at 520 volts, then after being turned off on 
reaching the curve and again thrown on the maximum 
reading was I 30 amps., st ill at 520 volts. The average 

SECTION OF VIADUCT 

speed of the car was 4.5 miles per hour, and the estimated 
weight 9 tons. Under average winter conditions the cur
rent consumption rises to nearly 100 amps. on the grade, 
and to about 195 amps. on rounding the curve.-

In descending all heavy g rades the motormen are 
obliged to come to a standstill at the top to ascertain if the 
brakes are in good working order, after which the speed 
clown grade must not exceed 4 miles per hour, so that a 
stop may be made, if necessary, on the hill. As all ex
cessively steep grades are short, the time lost in going slow 
is very small. 

T he average power consumed in summer, as obtained 
by the integrating wattmeter in the station, is 8.3 kw. per 
car per hour, the average for the whole year being about 
9.5 kw. per car per hour. T he average mileage per car 
per day is 106. 

The trolley wheel is of soft brass, 4¼ ins. in diameter, and 
as it is carefully g reased every day it seldom leaves the 
trolley. Its average life is 10,000 miles, or about 95 days. 
Commutators run 25,000 miles before being sent to the 
lathe. The greatest wear on the commutator has been a 
decrease of 3-16 ins. in the diameter, the average has been 
{ in. T he brushes used are of the L e Valley V itae manu
facture. 
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lWADUED 

Double tracks arc used in all streets wide enough to 
permit them. The roadbed is of the standard construc
tion, with ti es on well tamped beds 2 ft. between centers. 
During the process of laying asphalt pavements, since the 
inception of the street railway, concrete has been thor
oughly tamped around the ties, and the usual method of 
placing paving blocks iuside and outside th e rails has been 

SWEEPER AND TOWER WAGON 

adopted. English T-rails, weighing 72 lbs per yard 111 32-
ft. lengths, are used almost exclusively. T hey are doubl e 
bonded at each joint with two No. oo copper wires, and 
cross bonded every fifth rail. The ends of th e bond wires 
are tinned and are connected to the rails by Ecl ipse bond
ing caps, supplied by the O hio Brass Company. Four 
g round returns, of 500,000 c.m . each, run on poles from 
the station. Three of these arc connected to the nearest 

STANDARD CLOSED CAR 

heavy traffic rails , a short di stance away; the rcrna111111g 
wi re is connected into the Uppe r Town rails. The obj ect 
of the latter is to reduce the drop in the rail s, as there arc 
only two sing le-track lines connecting the Upper and 
Lower Town lines. 

The following- is a li st of th e longest grades over 8 per 
cent, over which the cars operate. 

Ninety feet of 14.15 per cent, with a 40-ft. radi us curve 
at the top, half on the hill; 

Three hundred fed uf l l per cen t ( 0 11 trcs1 le), with a 
curve of 70 ft. radius at the bottom ; 

Seventy-five feet of 9.7 per cent, with cur ves at top and 
bottom, and 

Three hundred fe et of 8 per cent , on which th ere is a 40-
ft radius curv e, conn ec ting with 400 ft. of 4 per cent grade . • 

In two separate portions of the city reverse curves are 
required . Of th ese one has a 40-ft. radius on th e entrance 

ENTRANCE TO CAR HOUSE 

curve, but the reverse curve has a 34-ft. radius. This was 
necessary to round a shorp corner into a very narrow 
street. 

O VE RH E AD CONSTRllCTlO N 

T ubular poles, 28 ft. long, and weighing 700 lbs ... and 
spaced 90 ft. apart, arc used th roughout. Th e overh ead 
appliances are of the '"Dirigo" type, and the troll ey wire is 
:-Jo . oo. Four fe eders, each of 500,000 c.111. , run from th e 

CURVE AT TOP OF AN IJ PER CENT GRADE 

station, which is approximately in the electri ca l center of 
distribution. Lightning arresters of the \Vurts non-arcing 
rai lway type arc situated on the poles wherever the feeders 
tap the trolley. 

At one point , where th e railway crosses a drawbridg e 
spannin g the St . Charles River, which is navigable for 
small shi ps, it became necessary to place the feeder either 
under the river or at such a height that it would cl ear the 
masts of all passing ships. T he latter course was adopted, 
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and two poles, each I 50 ft. high , were placed on each bank, 
the feeder crossing on top. Each pole is built up of two 
separate pieces spliced together and th e whole well guyed. 
For the ground return here a Ko . 0000 bare copper wire 
crosses the river on th e bottom, and is connected to the 
bridge rail s and to the rails on the opposite side of the 
nver . 

CAR HOUSES, REP,\I RS, ETC. 

There are two car houses. T he main car house, which 
is the one illustrated, is a one-story brick structure 2 10 ft. 
wide x 120 ft. long, contains fourt een tracks, and has a 
capacity of fifty cars. There are seven pits, with the usual 
hydraulic jacks, etc., for motor handling. O pening out 
from the pits is a machine shop where motors may be re
paired, ancl in which all the machin e work in connection 
with the road and equipment repairs is performed. Situ
ated under the car sh ed are the storerooms, blacksmith 
shop and oil room. This latter is a fireproof vault. O n 
the ground floor a re the superintendent's and engineer's 
offic es and the employees' room, where orders are given, 
and where an employee may come and spend a sociabl e 
evemng. 

The remaining car sh ed is also of brick , and is 3 IO ft. 
long x 60 ft. wide. It is used only for storing cars, and 
contai ns three t racks, with a capacity of twenty-five cars. 

Every t;ight each car is overhaul ed , the gears and trol
ley wheels are greased, the commutators are examined, 
the controllers are thoroughly cleaned, the tips are sand
papered and oiled, the brake shoes and nuts are examined, 
and the car is washed. Trifl ing repairs are done on the 
spot by the in spectors. It requires but three or four men 
to ove rhaul all the cars necessary fo r operation, and the 
perfect condition of the equipment more than repays the 
company fo r the expense incurred. Should a car wheel 
be worn fi at, due to skidding, it is at once removed and 
replaced. 

The repair staff consists of : Day staff-O ne fo reman, 
two m echanics, one electrical m echanic, one blacksmith, 
one carpenter, one painter, one laborer. N ight staff-One 

SNOW SCENE 

foreman, three greasers and repair men and two cleaners. 
Some of the results noted by this system might almost 

be known as ''r ecords," fo r during the two years' opera
tion only one armature has been burnt out, and only two 
armatures h2ve been destroyed by worn bearings; no con
troll er has yet been destroyed, and the covers are as good 

as new; no gear or pmton has yet been destroyed or re
placed, and the braking is perfect, one special feature being 
the noticeable ease with which the motormen stop a car on 
a grade. 

Th e patrol wagon makes a complete circuit of the whole 

MONT MORENCY FALLS, SHOWING DAM 

line once a week, attending to any repairs necessary and 
testing th e span wires for insulation . As a result there has 
as yet been only one break in the troll ey line. 

Taking th e eleven months of the last year's operation, 
the las t month's accounts being not 
yet completed, fo r the year ending 
June 30, 1899. the total number of 
car miles was 914,926, and cost of 
maintenance $87, 008, or .095 per car 
mile. O f thi s amount .016 per car 
mil e was chargeable to snow re
moval. This amount may be better 
apprec iated when one understands 
that this sum means that every car 
must eat n $1.70 a clay to pay the ex
penses of th e snow removal alone. 
Payment of all unsalaried employees 
amounted to .064 per car mile, and 
was by far the greatest item. The 
cost of maintenance of electrical 
equipment was .0019 per car mile; 
that of car bodies and trncks, .0050 
per car mile, and that of ways and 
buildings, .0081 per car mile. 

POWER DEVELOPMENT, POWER 

HO USE AND SUBSTATION 

This electric railway, together 
with all electric lights and motors used in Quebec, is oper
ated from water power developed at the celebrated Mont
morency Falls, 7 miles distant from the city. 

The total height of the fall is 267 ft., down which the 
water falls perpendicularly in a beautiful white, foaming 
turmoil of water to the rocky chasm beneath. An im-
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mense concrete darn , 250 ft. wide, has been constructed 
across the river, 100 ft from the brink of the fall s, which, 
though in no manner clespoilecl of their beauty, are yet 
turned to some industrial account. A cribwork wing clam 
has also been erected, containing several large openings in 
the bottom acting as water passages, permitting the water 
to enter the forebay fr ee of all rnbbi sh, which is left float
ing on the surface, and also free of frazil ice, that bugbear 
to Canadian water power development, this Li eing com
pletely swept away and over the falls by th e swift current 
outside the forebay. The entrance to the penstock is in 
the gate house, situated at one end of the clam, whence the 
\Yater flows in the huge enclosed steel pipe, 8 ft. in diam
eter, to the power house, 2560 ft. di stant , following a sinu
ous path under the very brow of the hill. 

The power house, a one-story limestone structure, 150 
ft. long x 50 ft. wide, is located on the side of the hill , 208 
ft. below th e brink of the falls: the actual working head, 
however, is only 195 ft., th e remainder being destroyed by 
frictional loss . The equipment consists of four 52-in. 
water wh eels, ea.ch delivering rooo h .p. at 286 r.p.m., buiit 
by the Stilwell-Bierce & Smith-Vail e Company, of Dayton, 
O hio, the speed being regulated by four Geisler electro
mechanical governors, which raise or lo\v er the cylindrical 
wheel gate, controlling the admission of water to each 
wheel. Each wheel is direct-connected to a 600-kw. t\vo
phase S. K. C. alternator, generating current at a frequency 
of 66 cycles per second, and at a pressure of 5500 volts, at 
which it is transmitted direct, but is reduced by line drop 
to 5000 volts at the substation. Two 30-kw. bi-polar ex
citers, direct-connected each to a I I-in. wheel, rated at 50 
h.p. at 1200 r.p.m., furnish current fo r th e generator field s. 

From the wheels the water passes into a discharge tank, 
whence a certain quantity is delivered to a cotton mill situ
Ued some distance below, the head being suffici ent to op
erate 1000 h.p., the amount contracted for. 

From the power house the current is transmitted to the 
substation by means of two separate pole lines, each carry
ing eight wires-four from each machine. The gene1 a tors 
are not coupled in parallel at the pmver house, but are nm 
separately, this being found necessary on account of the 
violent fluctuations of the street railway load affecting the 
city lights when all were operat ed in parallel. The ma-

electrical installation, testing anrl storerooms. F or light
ing and power purposes in the city the pressure is reduced 
to 2000 volts by step-down tran sfo rm ers of th e Stanl ey 
make. For arc li ghting two 200-kw. two pha:::e S . K . C. 

INTERIOR OF CHURCH OF ST. ANNE DE BEAUPRE 

synchronous motors are each coupled direct to two 125-
light Brush arc machines. 

For the street railway load there are two motor-gen
erators, each consisting of two separat e machines direct
connected by an insulat ing leather coupling. The alter-

c=i 
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CAR FOR HIGH SPEED RAILWAY 

chines, however, not running the railway load arc coupled 
in parallel at the substation for the incandescent lig hting 
and power service. 

The substation, situated in Quebec near the St. Charl es 
River, is a two-story limestone 8tructure, containin g the 
offi ce of the lig hting and power department, bes ides the 

nating current side is a 600-kw. two-phase S. K. C. syn
chronous motor running at 286 r.p.m., and operati ng under 
a pressure of 5000 volt s direct from the line; the direct cur
rent side is a six-pole 450-kw . Canadian General Electric 
generator, delivering current to the street railway at 550 
volt s. Each motor-generator is started and brought up 
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to the speed of synchronism by a 30-h.p. two-phase S . K. 
C. induction motor , after which the synchronous motor 
takes the load. Two 30-kw. BuJiock exciters direct-con
nected to two S. K. C. induction motors are used for ex
citing the fi elds. 

The switchboard is of the standard General Electric 
railway type, consisting of fiv e white marble panels. A 
Thom son integrating wattmeter is placed on this board, 
and the amount of power consumed ''by the street railway 
may thus be accurately determined. Formerly the street 
railway was a distinct and separate company and pur
chased power from thi s station at a certain contracted price 
per kw . hour, thi s leading to the introduction of the watt-
meter. 

SUBURBAN EXTENSIONS 

The Q., l\I. & C. Railway Company, besides running the 
Quebec city system and supplying tl) e street and residential 
lighting and power, operates a steam railroad 21 miles 

Sid e Elevation. 

Slrccl Ry.J uurnal Plan. 

weigh 4 tons, made up as follows: Car bodies, 25,000 lbs.; 
truck, 12,000; motor and equipment , 10,800. 

The ordinary service will be hourly, but during the sum
mer months it is thought that it will be necessary to reduce 
it to half-hourly on account of the rush of pilgrims to the 
shrine at St. A nne de Beaupre. 

For supplying power to this road one 600-kw. \Vesting
house double generator is to be installed at the l\Iontmor
cncy Falls power house . The direct current side of thi s 
will deliver current at 550 volts, fe eding directly into the 
two troll ey lines at the power house , and taking care of the 
first 10 or 12 miles; the alternating current side will gen
erat e a two-phase current at a nominal pressure of 400 
volts, which, by means of two 125-kw. single-phase trans
formers using the "Scott connection," will transform to 
a three-phase at a pressure of 1000 volts, at which it will 
be transmitted to a substation located 10 miles from the 
eastern encl of the line. H ere it will be reduced to a two
phase again , and operate a 200-kw. vVestinghouse rotary 

Longitudinal Section. Transverse Section. 

End Elevation. 

LIGHT RAILWAY CAR USED BY THE SOUTH WALES GOVERNMENT RAILWAYS 

long, from QueLcc to St. A nne de Beaupre, a celebrated 
Roman Catholic shrine , thi s, in fact, being its original 
business. This latter road will shortl y be converted to 
electricity, the main line being extended 9 miles, making a 
30-mile run, and a branch line of 6 miles to be constructed. 
The total length \\"hen completed will be 36 miles, all of 
single track. 

The sam e roadbed will be used, the 56-lb. rail s being 
bonded with t\\"o No. oo copper bonds. The overhead 
construction will be standard , \\"ooclen poles, of course, 
being used. There will be two troll eys side by side, in 
multiple, each with a Ko. 0000 copper wire. No feeders 
are required, as the size of the troll ey wire will keep the 
drop within bounds. 

The road will be equipped with 50-ft. cars, double 
trucked, of a type similar to that used on the Detroit
Ypsilanti road, and are illustrated herewith. Each will 
provide seating capacity for fifty-two passengers, and will 
be operated by four 50-h.p. Westinghouse motors, capable 
of attaining a speed of 50 miles an hour. Two trolley 
poles, arranged tandem on top of the car, will supply all 
the power required for starting or running up a heavy 
g rade, without sparking in the least. Each car will be 
provided with Westinghouse standard air brakes, and will 

converter, thus obtaining current at 550 volts to feed that 
encl of the line. 

The officers of the Q., M & C. Railway Company arc: 
H. J. Beemer, president; E. A. Evans, general manager; 
vV. R. Russell, general superintendent; William Langford, 
hydraulic engineer; D. E. Blair and Lewis Durran. elec
tric_al engineers, in charge of the street railway and the 
lighting and power departments respectively. 

•• 
Light Railway Car 

The accompanying diagram shows plan, side elevation 
and section of the standard car for steam tram or light rail
way service used by the New South Vv ales Government 
upon the steam tramways owned by it. These cars have 
been in service for from fifteen to eighteen years and seem 
admirably suited for the work they have to perform. Their 
seating capacity is seventy passengers, but when heavily 
loaded and the standing room is occupied they frequently 
carry 130 to 140 people. The weight empty is I 1,200 lbs., 
including trucks. The latter are, of course, very light and 
are equipped with cast steel wheels. The drawing is re
produced through the courtesy of W. Thow, chief me
chanical engineer of the New South Wales Government. 
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Some Electrical Features of the Power Station of the Con
solidated Traction Company of Pittsburgh 

An extended description of th e electric railway system of 
th e Consolidated Traction Company o f P ittsburg h was 
published in the STREET R AILWAY J OURNAL fo r March . 
This system, as will be remembered, is a most extensive 
one, and the power station whi ch has recently been com
pleted, includes a number of radical innovations fro m 

COAL CONVEYOR 

GENERATOR SIDE OF UNIT 

standard practi ce. The extent of th e subj ect , and the fact 
that the station at the time of going to press was not en
tirely compl eted, precluded the description o f a number of 
detail s of interest in regard to the stati on equi pment , and 
these will be briefly mentioned herewi th . 

The power station is located at T wenti eth St reet , on the 
Allegheny River, from which water is obtain ed fo r con
densing purposes. T he tracks of th e Baltimore & O hio 
Railroad and the P ennsylvania Rail road arc close to th e 
station . Coal can be secured from either , or from barges 
on the river. T he station it self is built of Pompeian brick , 

wi th Cleveland sandstone trimm ings, and measures 275 ft. 
x I 15 ft. T he coal is received at the river end of th e sta
ti on . T he cars run over a receiving hopper, into which 
they di scharg e their load. T he coal is being carri ed by 
a Meade coal conveyor, with automati c weigh in g bucket, 
to a second hopper, or coal storage bin, located over th e 
boilers. T he conveyor is dri ven by a 16-h .p. electric mo
tor, and has a capacity for handling 40 tons per hour. A 

INTERIOR OF BOILER:ROOM 

LOW PRESSURE SIDE OF UNIT 

view of the receiving end of the conveyor is she wn in one 
of the accompanying eng ravings. 

The boil er room contains six batteri es of sectional water 
tube boilers of a special desig n , made by the Babcock & 
Wilcox Compan y, and each battery is provided with a 
separate unlined iron smokestack . Each stack is 66 ins. 
in diameter, and ri ses L.J-7 ft. above th e grate bars. T he 
furnac e is of the Hawle,· clown-draft type. Tn orcl er to 
economize fl oor space th e boile rs are ma(lc shorter and 
high er than usual. E ach ha iler contains about ~ooo sq . ft. 
of heatin g su rface and is made up of eighteen sections of 
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tubes, each 15 ft. long with three 36-in . drums, 20 ft. long. 
The boilers arc designed to carry a pressure of 200 lbs. to 
the square inch and were tested under hydraulic pressure 
to 300 lbs. 

The interior of the engine room is of l'ompeian brick, 
and is finished with enameled brick wainscoting with slate 
cap. It measures 270 ft. x 55 ft.; and is des igned to con
tain eight units, of which six are at present install ed. Each 
unit consists of a 1560-h.p. cross-compound condensing 
Corliss engine, built by the Pennsylvania f ron vVorks 
Company, and connected to an 800-kw. generator. The en
gines nm at 80 r.p.m., and their cylinders measure 30 in s. 
and 5-+ ins. x .+8 ins. stroke. An automatic oiling system 
is used for all the bearings. The main supply of oil is kept 
in a reservoir placed near the roof of th e building, and from 

VERTICAL ADJUSTING DEVICE FOR GENERATOR 

that point is piped to the different bearings. After pass
ing through the bearings it descends to the basement , from 
which point it is filtered, and is then pumped back to th e 
tank. An automatic arrangement is provided by which 
if there is any lack of oil supply in th e tank a whistle is 
blown in the engine room. 

The generators are of the standard \Ves tinghouse rail-

VIEW OF POWER ST AT ION 

way type, with a nominal capacity of 1460 amps., and ac
tual capacity of considerably more under different condi
tions, as mentioned later. The generators run at 82 r .p.m . 
at no load, and give then 500 volts. A t nominal load, 

which is 1460 amps ., th ey arc designed to run ~t 80 r.p.m., 
and give 550 volts; and at 75 per cent overload they run 
at 77 r.p.m. The generators arc guaranteed to carry 1820 
amps. continuom ly. with a ri se of not more than 40 degs. 
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DATA CURVES OF GENERATOR 

Cent. in any part of the machine; and also to carry 2560 
amps .. which is 75 per cent overload, with not less than 
550 volts for a short period. The commercial effi ciency 
of the machine at one-fourth load is 90 per cent ; one-half 
load, 92 per cent; three-fourths load, 93 per cent, and full 
load, 94 per cent. The output of th e machine at diffrrent 
rates of loading is shown diagramatically in the accom

panying data curves. The ma
chine is also guaranteed to produce 
no sparking within the limits of no 
load and 50 per cent overload, or 
to require any shifting of brushes 
between these limits. It is also 
guaranteed not to buck at the 
opening of the circuit breaker at 
2500 amps. The machine is tested 
before leaving the works to stand 
an alternating e.m.f. of 3500 volts. 
The fram e is mounted on an adjust
able bed plate, which provides for 
both a lateral and vertical move
ment. The former is cared fo r by 
regular guide rails ; the latter is in
tended to provide for the wear in 
the bearings, and is accomplished 
by means of a large wedge-shaped 
casting which supports the gener
ator and can be moved in either 
direction by means of a screw ad
justment . T his device is illustrated 
in one of the accompanyi ng en
gravings. 

The generators arc over com
pounded, so that the potential at 
the terminals increases about 10 
per cent from no load to full load. 

The shunt and series coils are separately wound, and 
are removable at will. The armature spicier is pressed 
and keyed upon the engine shaft, and may be 
drawn off when desired, should that ever be neces:c:ary, 
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without interfering with the permanent arrangement o f 
the commutator and windings. The armature windings 
are made from bars of copper forged in to proper shape, 
on cast iron formers and are insulated with mica and 

A Novelty in Car Construction 

T he accompanying eng raving shows a somewhat novel 
type of open car rec('ntly put in service on the lines of the 

INTERIOR OF ENGINE ROOM-PITTSBURGH 

prepared fill er board. T hey are held in the slot by retain
ing wedges of hard fibre, avoid ing th e use of bands. 

Th e switchboard , as described in the :March issue, is 
built for the three-wire system, and is of an extremely 
novel pattern. Although the road is sti ll operated on the 
two-wire system, the arrangement of the feeders for the 
three-wire system has been decided upon, and the overhead 
system is so arranged that a 
change to the three-wire can be 
effected without any alteration 
of the feeders or overh ead 
structure. T he method to be 
employed is, briefly , to operate 
the down-town secti ons posi
tive and the suburban sections 
negative, and provide certain 
alternate outlaying feeders ad
joining each district fo r trans
position from one side to th e 
other. A change. however , to 
the three-wire system is con
sidered impossibl e until all the 
substations now in operation 
are shut down , and thi s will 
prevent a change for some 
time. 

A diagram of the arrange-
ment of feed ers for three-wire distribution is shown on 
page 504. As will be seen, part of the feeders are ar
ranged to be operated positive, part negative and part to 
connect to either side to balance the system. 

The main object in the painting of cars should be to se
cure a hard, smooth surface_ which will hold the varnish 
with the very smallest amount of material ; the thinner this 
surface is the better. From paper at the Boston Conven
tion, 1898. 

Montreal Street Railway Company. T he cars are run on a 
loop, and the inside of the car is partly closed, the idea be
ing to do away with the wi re screens hith erto used, and 
also to prevent wet seat ends. T he cars are fitt ed with pan
tasote curtain s. which are fou nd very effective in wet 
weather and on cold days. 

The right side of th e car, th e one not shown in th e en-

NOVEL OPEN CAR-MONTREAL 

grav ing, is fini shed similar to an ordinary open car. The 
photograph is reproduced through the kindness of F. L. 
Wanklyn, manager and chief engineer of the Montreal 
Street Railway Company. 

Life consists of motion, and the more we increase the 
facilities on the part of mankind to move its individual 
units from one point of the earth's surface to another point, 
the more we extend civilization in the higher sense of the 
term. From address at the Boston Convention, 1898. 
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Notes From Cincinnati 

The Cincinnati Street Railway Company riow control s 
all the street railway lines operating in the city proper, but 
permits some of the ca rs of a suburban line to pass over it s 
tracks to the business center of the city. The system also 
connects with and receives the passengers at College Hill 
with the high-speed lin e that run s between Cincinnati ancl 
Hamilton. The double trolley still holds its own, and the 
grooved type of rail is the standard. 

Since 1he last description in th e STR EET R\IL\\'.\Y J ouR-

made a ca reful survey of its line and noted th e limits of 
th e water level at both the hig h and low stages , and which 
are printed in thi s connection, and which show the depth 
to which the rail s are submerged and also the ex treme 
rise and fa ll of th e water. Prom thi s it was found that 
about 3-+ miles of th e streeet on which the tracks are laid 
vYere sulJj ect to overflow, and this circumstance, it is 
claimed, would prevent th e operation of th e un ~lerg round 
troll ey . 

In orckr to provide for operating the lines over th e sub
merged scction of the streets th e company has recentl y de-

aJ\~, 
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CAR FOR FLOODED TRACKS 

NAL of th,~ street railway systems of this city the Cincinnati 
Street Railway Company has bought that portion of th e· 
line located between the Zoological Gardens and Fountain 
Square that was formerly controlled by the Cincinnati In
clined .Plane Street Railway Company. Since thi s pur
chase the company has abandoned the operation of th e 
inclined plane on which the cars were formerly lift ed to 
the heights, and the cars now reach the top of the bluff by 
making a detour around it. The company has also ab
sorbed the 1It. Auburn Cable Railway, now known as the 
Sycamore Street line and which is still operated by cable , 
being the only remaining cable line in the city. Some re
cent additions have been made to the power plants, of 
which tl1f;re are six still in operation-five electri c and one 
cable-the grades and other conditions being such that a 
central station is not thought to be practical. Direct 
coupled t.mits have become the standard for new construc
tion, and the later installations are of thi s type. ln thi s 
connection it is interesting to note that thi s company wa s 
among the first to install a direct coupled unit. Its orig
inal unit consisted of a Buckeye t ngine and a Siemens & 
Halske generator, which are still in operation and g iving 
reasonable satisfaction. During the first year of the ser
vice of this unit a great deal was said about th e imprac
ticability of direct connection, but the wisdom of the com
pany in its first choice has been full y demonstrated by the 
results. 

Considerable pressure is being brought by the city au
thorities at Cincinnati against the street railway company 
to require it ~o adopt the underground or conduit electric 
system. To this the company objects for various reasons, 
chiefly because a good many section s of its trackage are 
under water during the periods of high water in the O hio 
River. The company has recently, at it s own expense, 
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signed a train, consisting of a motor and trail car, which 
will be operat ed in the stages of high water. The motor 
car for thi s purpose is illustrated in the accompanying dia
gram frorn which it wi ll be seen that an ordinary open car 
is employed, but it is rai sed above the truck by means of 
beam s. The motors are supported on the tloor of the car 
and tran smit their power to the axles by m eans of sprocket 
ch3.ins and gear. T t is the intention of the management to 
increase Lhe weight of the motor car by having a number 
of rlisca,:dcd motor gears pressed on to the axles. Th e 
trail car consists of a nine-seat open car of th e sam e de
sign as the motor car, but without motor. It will he 
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raised about 12 ins. above the truck in the same manner, 
so that it will readily coupl e to the motor. In conntction 
with this train platforms will be provided on the side of the 
street at certain locations so that peopl e who are required 
to patronize the train will have ready access to the cars. 

The table showing th e portions of the track liabl e to 
floocl is g iven below. 

R OUT E 

East E nd ..... . ... . . . ... . .. . 
Delta avenue . .. . ... .. ...... . 
Third and Fifth streets ....... . 
Chester Park ... . , . . . ...... . 
Sedamsville, to Bohl Face t 

Creek only .. . . . .... ..... 1. 
Colerain avenue..... . ...... . 
Harrison avenue ............. . 
John street .................. . 
Cross Town ................. . 
College Hill ................. . 
Clifton a nd Elm streets ...... . 
Lock street ...... .. ... . ..... . 
vVarsaw ..................... . 
E lberon avenue ............. . 
Fairmount. .................. . 
Seventh street. . . . . . . ....... . 
Clark street ................. . 
Six th street ................. . 

Total Length 
in Feet o f 

Route Under 
\Y a te r \Vhe 11 

S tage of River 
is 71'- 0½" 

25,550 
26, 200 
10,700 

24,300 

ro, IOO 

10,600 
13,400 
7,300 
5,300 
3,400 
3,4co 
1,000 
3,800 
3,800 

18,050 
5,400_ 

12,400 
9,000 

Stage of River 
Necessa ry t o 
Keach l rack 

a t the 
L owest Stree t 

Level 

55.92 
55. 92 
56.2-1 

57.62 

51.84 
58.06 
58.65 
58.65 
58.65 
59.56 
59.56 
62.06 
63.99 
63.99 
64.6:; 
64.65 
64. 65 
64.85 

Stage of River 
Necessary to 
Flood Con
duit at the 

Lowest :::itreet 
Level 

53-9 2 

53-92 
54.24 

55.62 

55.84 
56.06 
56.65 
56.65 
56.65 
57.56 
57.56 
60.06 
61.99 
61.99 
62.65 
62.65 
62.65 
62.85 ---- _____ , ____ _ 

Tota l ............ . 193,700 

A CURTA I N HEPLACING DEVICE 

All the open cars of the Cincinnati Street Railway sys
tem are equipped ,vith a curtain replacing device which ·was 
invented by the president of the company. This consists 
of a brass lug about 4 ins. long, having a curved channel 
of the same width as the curtain channel in the posts, and 
is set into the posts on the inner faces about 2 ft. below the 
top of the post. If fo r any cause when a curtain is pull ed 
down it leaves the g uides, it can be immediately returned 
to its place by let ting it run up outside the posts, when the 
replacer will turn it back into a proper position, and it can 
then be drawn down in the ordinary manner. The re
placer is h eld in position by two screws, and is not of suf
ficient depth to weaken the post. The device is cast in th e 
company's foundry, and fini shed up in the machine shop, 
and is a very inexpensive appliance as compared with its 
advantages. 

ILLU J\IIJ\'ATED SIGNS 

A ll the cars of the Cincinnati Street Railway Company 
are equipped with an illuminated sign which can be read 
in daylight or night time. For their use two stationary 
plain g lass panes are placed in the deck on each side at 
the middle of the car , and also in th e deck lights above the 
hoods . These are fitted on the outside with grooves or 
g uides, into which th e sign proper is slid. The sign con
sists of a sheet of glass of th e same size as the stationary 
panes, but with the groundwork painted black, leaving 
the letters outlined; these letters are about 4 ins. in h eight, 
and there is a narrow white border around each letter. 
T his makes a sig n that is readily read in daylight, and at 
night it is illuminated by the lamps in the car. These 
sig ns can be read for a considerable distance as the car 
approach es, and are much more satisfactory both to the 
patrons and operating company than any signs heretofore 
used. 

MO T ORS, TROLLEY WHEELS AND BEARINGS 

F our types of motors are employed on the cars of this 
system , the type being adapted to the character of the 
g rades and of the cars. These consist of the General 

E lectric 800 type, the General E lectric rooo, the General 
E lectric 1200 and General Electric Ko . 58. Power for 
operating the different departments of the repair shop is 
deriv ed from motors which are mad e over from the old 
D 62 type of generators formerly employed. Q uite a m1111-

ber of these are in use, and have proved very satisfactory. 
T here are besid es twenty small power motors empl oyed 
about the shops and th e different car houses of the system. 

The company manufactures its own troll ey wheels, the 
blanks being cast in its brass foundry. These blanks are 
turned up with automatic tools of special design on a lathe 
which is operated by an unskill ed workman. This man 
receives only $r a clay, and is able to turn up and finish 125 

wheels in that length of time. The wheels are cast from 
a mix ture consisting of eight parts of copper to one of tin. 

The company employs bronze bearings for armature 
journal s in preference to babbitt, as it was found that the 
babbitt would frequ ently squeeze out from the shell and 
allow the armature to come down in contact with the fields, 
and in case of excessive heat would m elt. 

A t one time after the consolidation of the various roads 
th ere were fifty-four different types of car axles in use, to 
suit the various types of motors and trucks. To reduce 
this number the company selected two types of trucks
the Peckham and the McGuire-and these have conse
quentl y been adopted as standard. 

REPAIR SH OPS 

The new repair shops, which are located at Chester Park 
(7 mil es from the center of the city), and which were illus
trated and described in these columns in the issue of 
February, 1898, are still of ample capacity for all repairs, 
and are also turning out considerable new work. Thirty 
new cars have recently been built here, and they are very 
creditabl e in design and fini sh. Some special features in 
m echanical appliances and methods employed in these 
shops were published in the June issue. 

The differ P.nt departments of the repair shop are heated 
by means of the A merican Blower Company's system, 
which consists of enclosed fans 140 ins. in diameter and 
driven by a steam eng ine. These take the cold air in 
through a nest of steam pipes, and deliver it through large 
galvanized pipes to the different parts of the building. 
Two of these fans are provided for heating the paint shop 
proper, which is 200 ft. x 300 ft. and 20 ft. high, and dur
ing the past winter, with the outside temperature 14 <legs. 
below zero, a temperature of 70 degs. F. was easily main
tai ned in the shops. 

In the construction of th e r epair shop the roof trusses 
were constructed of wooden beams in preference to metal 
for the reason, it is claimed, that in case of fire among the 
cars or in the building the timbers would char and hold up 
longer under the heat than would a steel structure, which 
is liabl e to buckie and give way under excessive heat. 

For shifting coal and freight cars about the premises, 
and for handling the street cars in the yard, an old motor 
car, with rather a short body, is employed. This car has 
sufficient power for handling three or four loaded freight 
cars on a level and around curves, and has proved to be 
a very convenient and cheap mode of shifting cars. 

A ll transfer tabl es in the shops and car houses are oper
ated by motors, which take their current from conductors 
placed below the floor level in slots. 

One of the most interesting features of the repair shop 
is the brass foundry , in which is cast all the brass work re
quired in the operation of the system, including car trim
mings, trolley wheels, commutator bars and bearing shells. 
It is generally supposed that pure copper cannot be cast 
into commutator bars without there being defects in the 
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way of blow holes, etc., but in the experience of thi s com 
pany no difficulty is found in making perfect castings, 
using copper wire sc rap . The various parts are cast in 
groups in a single fla sk , are afterward separated and 
trimmed on a band saw, and then smoothed upun an 
emery wheel. 

The twelve forges in the bl ac ksmith department arc all 
constructed on what is known as the down draft system, 
so that th ere is no smokestack or flue above the forges . 
The hood for th e down draft is at one side of th e forge, 
and the air is exhausted by a fan located in one end of the 
shop. This fan is so des ig ned th at part of the gases from 
the furnac e a1-e directed into the blast tube and returned 
to the forge for blowing the fir e. By this arrangem ent the 
combustion is so perfect that no smoke is ever seen to 
emerge from the main stack into which th e fan di scha rges 
its current. 

The blacksmith department is provided with a 1500-lb 
steam hammer, manufactured by the Morgan E ng ineeri ng 
Company, of A lliance, O hio , and the bending tools, sh ears 
and punching machines are driven by a motor made over 
from a D 62 generator, as before described. In thi s de
partment by the means of the steam hammer the company 
makes its own dash rods, etc. 

---•◊-----

Labor Saving Tools and Methods in the Repair Shops 
! of the West Chicago Street Railway Company 

The repair shops of this company, which are located at 
Madison and Fortieth Streets, and whi ch were built in 
October, 1890, are still among the largest , if not the larg
est, of any street railway repair shops of the country. The 
floor space of all the buildings, including that of the wood 
department, iron department , erecting shop, paint shop, 
car storage department , and the various offi ces and auxil
iary buildings, aggregates 1,586,552 sq. ft. Here all the 
repairs of both the cable and electtic lin es of the system are 
macfe. The tool equipment is very complete, and has re
cently been increased by the addition of new lathes and 
planers, and by a rail sawing machine, which is illustrated 
in Fig. 1. 

Electric motors have recently been install ed for driving 
the shafting in the different depa rtments, the current being 
obtained from the troll ey line, and the engine and boiler 
equipments have been abandoned. The rai l saw referred 
to above was recentl y purchased from the Q. & C. Com
pany, of Chicago, and is utilized not onl y fo r sawing rails, 
but for trimming g rip di es and fo r cutting angle iron or 
Lars of any shape. The bars from which g rip shoes are 
made are first cut up to standard length s on this saw, sev
eral bars being clamped together and cut at the sam e time. 
These are then trimmed on the saw by being clamped in 
groups of six or seven, as shown in the illust rati on. For
merly this work was performed in a blacksmith 's shop, 
where it was necessary to heat the bars befo re trimming. 
Now the work goes on by m eans of the saw at a greatl y 
reduced cost. In thi s connection it is interest ing to note 
that the company now manufactures all its own special 
work, provision being m ade for erecting under a tem
porary shed located in the back yard of the m achine shop 
proper. In the construction of cross ings a change has 
been made in the m ethod of abutting the ends of the short 
rails against the sides of the th roug h rail s. Formerly it 
was th e custom to cut off the base o f the rail and part of 
the web, so that the web of the short rail would rest on th e 
base of the main rail. As thi s gave only a narrow support 
to the encl of the rail, and because it was found to cut into 
the base, th e practice has been adopted of preserving th e 

1Jase of th e short rail and causing it to rest upon th e base 
of the main rail. T u accompli sh thi s a wcdgc-s l1aped 
piece is cut out of th e web ne x t th e base . uf suffi cient depth 
and length that when the base is bent up after heating·. it 
just fit s on th e base of th e main rail and brings th e top of 
the ra il to line, but furni shes a solid support fu r th \.., end 
of the short rail. 

A doubl e furnac e has been installed in the blad:smith s' 
shop, ha vi ng doors which are li fte d by halancl'. levers, as 
shown in the engraving Fig. 2. T he spec ial feature of thi s 
furnac e, and one worth y of nute, is the location of a 4-in . 
pipe across th e front , just beneath the doors. This pipe is 
slotted on its upper surface , and conveys a blas t of air , 
which, issuing under pressure throug h the slot, creates a 
strong up draft when the doors are opened , and so di ssi
pates the heat that th e a tt endant can stand ve ry near th L· 
turnace when the duor is open without in conveni ence, and 
wi th his tongs place new blanks in the furnace or remove 
those when suffici entl y heated. 

A b rass foundry has al so been recently install ed, and oc-

FIG. 1,-MET AL SAW 

cupies a portion of what was form erly the iron sto reroom . 
T he io undry is 34 ft. x 32 ft., and is provided with four 
furnaces, as shown in th e illustration , Fig. 3. The mold
ing troughs are located on two sides of th e room, and the 
flasks, when the charge is ready for pouring, are arranged 
as shown in the illustration. A core oven is provided, 
which stands near th e furnac e, as shown in th e illustration. 

Since the installation of th e brass foundry the compan y 
manufactures its own brass and copper work of eve ry de
~cription, including troll ey wheels, troll ey harps, overh ead 
switch es and car trimmings, as it is now th e poli cy of the 
com pany to manufacture all it s own suppli es, and not to 
go out side fo r anything that it is possible to prod uce in its 
own shops . 

ln connection with the machine shop proper a tool room 
has been partitioned off at one end, in which al l th e small 
tools are system ati cally arranged Thi s shop is in charg e 
of an attendant who deals out th e tool s to the wod-:m en on 
their personal checks, so that a carefu l record is kept of all 
tools. In the tool room is located a multiple dri ll . or 
rather, a drill with revolvin g head, which carri es touls o f 
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different descriptions to the number of six. This drill is 
operated by the tool-room keeper, who drill s and fini shes 
many of the brass pieces. Here, also, the principc1l re
pairs on the registers are made. 

Owing to a recent ordinance, requiring that all of the 
cars of the city be equipped with fenders, the \Vest Chi
cago Street Ra ilway Company has equipped its cable and 
electric cars with fenders of its own design and manu
fact ure. 

In the matter of motor repairs it is the practi ce in th e 

FIG. 2.-REHEATING FURNACE WITH PERFORATED BLAST 
PIPE FOR COOLING 

motor repair depa rtment to renew the motor bearings 
every six ty days, without waiting fo r them to be worn 
down, and at the various depots where light repairs arc 
made in the armature brushes of the General E lectri c mo
tors they are changed every clay and are put to soak in 
vascline. Dy chang ing brushes a g loss is fo rmed on com
mutators, and wear is prevented. On one of the electri c 
lines of the \ Yest Chicago, quite a number of the Candl er 
self-oiling troll ey harps are employed . By the use of these 
the life of the trolley wheel is greatl y lengthened, and they 
now last on the average of thirty days. 

In the motor repair department onl y four men are em
ployed fo r making all the armature and fi eld repairs on 
400 motor equipments employed on the lines of the \Vest 
Chicago system proper, and they also take care of th e re
pairs on motors of three or four of the leased lines. Some 
of the commutators that have been in servi ce fo r fo ur years 
have never been turned down. O thers have required turn
ing several times. In the opinion of the fo reman of the 
armature department, the damage to the commutator is 
not from actual wear, but from sparking, due often to the 
variation in the neutral point of the brushes. but more 
often to the improper handling of the car. T he amount 
of resistance in the shunt coil, he also claims, has much 
to do with the fiat spots on the commutator. Where two 
motors are mounted on the same truck with unequal re
sistance in the shunt coils, it is found that the one with th e 
least resis tance receives more current and, consequently, 
tends to run faster and do more work, hence danger to the 

commutator and winding is incurred. A remedy is found 
in mating motors properly. 

In repairing armatures of the Westinghouse No. 12 

motors, it is customary to wind the armature complete 
with triple insulated ,,ire. Better success is had than with 
made up coils. This method gives an opportunity to place 
additional insulating material in the slots, while the ends 
are reinforced with a bit of mica, and this method avoids 
the danger of empl oying an imperfect coil or injuring the 
insulation of the coil in putting it in pl ace. The cost of the 

FIG. 3. __:NEW BRASS FOUNDRY 

winding complete (including labor and materials) is found 
to be only a trifl e more than made up coils alone, while the 
li fe is materially prolonged. 

---♦•------

Kinks From Indianapolis 

In repairing the armatures of the \Vestinghouse No. 3 
motor the chief electrician of the Indianapolis Street Rail
way Company has adopted the plan of placing a threaded 
circular plate outside the commutator. After this plate 
has been attached the space between it and the end of the 
commutator is filled with plaster of paris, and taped on 
the outside to hold it in place. This style of ring is found 
to be g iving better satisfaction than those of mica and 
other material formerly employed, as one ring or plate 
takes the place of the four which were previously used, 
and which were all threaded . The single ring or plate, 
with the single thread, is much cheaper and much more 
readily adjusted than the former. 

AXLE SL EEVE 

The practice has become standard with the Indianapolis 
Street Railway Company to place a sleeve over the axle 
from the wheel to the gear to which the motor bearings are 
'attached. For this purpose the axle is turned off to a per
fect fit for the entire length, when the sleeves, which are 
provided with an oil hole at the middle and at each end, are 
slipped in. This arrangement gives a larger wearing and 
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bearing surface, and prevents heating, and, it is claimed, 
makes the axle run as easily, if not more easily, than the 
short bearing . 

GEA R CUTTING MACH I NE 

It is the practice in the repair shop to cut gears and 
pinions from cast steel blanks, boug ht of manufacturr rs in 
Cleveland . The gear cutting mac hin'es are of the Gould 
& Eberhardt type, and there is also a milling machine fo r 
cutting the slots in the commutator bars, these being 
milled in after the commutator is completed. 

DEVICE FOR TESTING ARMAT UR ES 

The accompanying illustration shows a method of test
ing an armature while it is still in the lathe, either before 
or after the binding wires have been put on. For thi s 
purpose a laminated fi eld is attached to the side of a 
swinging gate, as shown . T his gate consists of a frame 
work hinged to a post , so that it can be swung out of the 
way or brought around so that the fie ld is made to embrace 
the armature while in position in the lathe. A 3500-volt 
alternating current is then passed th ro ugh the fie ld, while 
the armature is slowly revolved in the magnetic fi eld thus 
produced. By this means any short circuit or inferior in
sulation is at once detected ; for , in case of any imperfec-

METHOD OF TESTING ARMATURES 

tion, the wires will give out a buzzing sound and sparks 
will be no.ted between the bars of the commutator. T he 
alternating current for testing this device is obtained from 
a small motor g enerator, which is operated fro m the line 
current. In connection with thi s method of test ing are a 
bank of incandescent lamps and other fea tures fo r regulat
ing the resistance. 

I NSU LATI NG MATERIAL 

Boiled linseed oil is employed for treating the armature 
and field coils. This is appli ed the same as an insulating 
paint, when the armature and coils are baked until they are 
thoroughly dry, one or two days being required in the 
process . The armature oven is heated by means of elec
tric heaters. 

BENDING FORMS 

The accompanying illustration shows a brass fo rm which 
is employed in a lathe for making th e coils for th e General 
Electric 800 motor. These coils are made in a simple 
loop on this form, and then are placed in a wooden clamp, 
shown in the previous illustration next to the armature. 
P assing through each end of th e clamp is a rod of the same 
diameter as the small loop to be fo rmed in the coil. A fte r 
the coil is in position, th e curved blocks are brought firmly 
together by means of a set-screw, when the two parts of the 

coil are bent, one in each direction, and with a mallet are 
made to conform to the curve in the wooden form. in 
this way all the coils come out with similar bends and 
loops, and conform to each other perfectly when placed 
over the core. In th e repair shop three expert armature 
winders are employed, with three helpers, so that the six 
hands do all the repairs for the 135 motor equipments em
ployed on the system . 

BRASS FOUNDRY 

The company manufactures all its own brass parts, in
cluding trolley wheels, overhead appliances and car tr im
mings; it also makes its own babbitt metal. In casting 
the trolley wheels the patterns are arranged in gronps of 
four, so that four complete wheels are fo rmed in each fl ask . 
T hese are afterwards sawn apart , and trimmed and fini shed 
up on a lathe. 

T API NG A l{ MATURE CO I LS 

F or taping armature coils, a machine is used which was 
illustrated and described in these columns in the May 
issue, but not all the coils are taped on this machine. T he 
company has in its employ an expert at hand taping. H e 
is a man who was crippled in the service of the company 
c1 nd 1s now employed in the taping department. He has 
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BENDING FORM S 

designed a wooden fo rm which is placed upon a table and 
which holds the coil in such position that he is dble to pass 
the roll of tape throug h the loop very rapidly. \ Vith rub
ber tape the fo lds stick together slightly so that the roll 
does not unwind readily, but when using canvas strips he 
cuts up the tape into sui table lengths and winds it on in 
sections, making proper splices and knowing from experi
rnce just how long the strips should be. T he objection to 
using the taping machine , as claimed by this operator. is 
that the spli ces in the tape are not detected, and being 
wound on the coils make an uneven surface. 

Iron Rust as an Insulator 

W hile a gang of men were blasting rock on a highway 
near Rockland, Me., recently, a large ½-in. cable chain, 30 
ft. or 40 ft. long, was thrown over a live trolley wire. The 
wire was broken away from the clip and came down to 
within S ft. or 6 ft. of the track. A bight of the chain lay 
on the rail and was left in this position for several m inutes, 
without the slightest sign of a short circuit. The chain 
was taken off the rail by the men, who expected to see 
some pyrotechnics, but , much to their surprise, there was 
not the slightest spark from the breaking of the contact, 
so great was the resistance in the rust on the chain . 
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The Status of the Indianapolis Street Railway Company 

The street railway affairs in Indianapolis, after having 
been in a very unsettled and unsatisfactory condition for 
more than six years, owing to litigation between rival com
panies and between the city and the two street railway 
companies to whom franchises had been granted, have at 
last settled down to a satisfactory condition. By an act 
of Legislature at its last session the way was paved for an 
amicable adjustment of all the inharmonious conditions, 
and on April 6, 1899, a new franchise was granted the In
dianapolis Street Railway Company, and under the pro
visions of this document the company has been organized, 
with the following officers and directors: Hiram P. Was
son, president; Hugh J. McGowan, second vice-president 
and general manager; J. Augustus Lemke, first vice-presi
dent; Joseph S. Neff, third vice-president; W. F. Milhol
land, treasurer and assistant secretary; Henry Jameson, 
secretary; C. E. Morgan, 3d assistant secretary and assist
ant treasurer; directors, Messrs. McGowan, Wasson, 
Lemke and Jameson, George Brown, Harold B. Hibbard 
and Randal Morgan. 

These officers have assumed control of the street railway 
affairs of the city. · 

Under the provision of the act both of the old companies 
have agreed to surrender all their franchises and rights 
owned and controlled by them under previous grants from 
the city and from the County Commissioners and the sub
urban towns which have now been annexed to the city, 
and have fully accepted the terms of a new franchise. This 

before the first day of May of each year thereafter during 
the first twenty-seven years of the existence '2f the fran
chise; but after the expiration of the twenty-seven years 
and for the remaining seven years of the existence of the 
franchise the annual payment is to be $50,000. The above 
payment is to be in lieu of all license and special taxation, 
but not to take the -place of general taxation. In connec
tion with it.s property the company binds itself that it will 
expend, as rapidly as the requirements of the plant and 
road demand, not less than $1,000,000, and as much more 
as shall be needed, for adequate and efficient service in 
buildings, equipment and machinery, and in the purchase 
of new passenger cars and appliances, a.s well as new rails 
and all other necessary materials and labor. The com
pany also binds itself to defend the city and hold the city 
free and harmless from all damage to any person or per
sons on account of injury or damage. Another important 
provision is that the tracks of the company may be used 
by the suburban lines, so that cars on these lines may reach 
the center of the city over the company's tracks, under 
such conditions and at such rental as may be regulated by 
the Board of Public Works. 

Included in the_ conditions are specifications for lighting, 
heating and general equipment of the cars in building, life 
guards, signal buttons, signs and necessary repairs, which 
can be ordered by the board in case the company fails to 
keep the rolling stock in good order. The franchise also 
provides that a sufficient number of cars be operated. An
other requirement is that the company shall pave the space 
between the rails, including the space between the tracks 

SECTION OF STANDARD TRACK CONSTRUCTION-INDIANAPOLIS 

franchise is granted for a period of thirty-four years, with 
the specific statement that the grant is expressly limited to 
a period of thirty-four years, and must terminate at the 
expiration of that time; it also requires that the company 
shall not float any securities to extend beyond the limit of 
the franchise. One of the provisions of the new franchise 
is that first-class service shall at all times be provided, and 
that for the present the overhead electric system shall be 
employed, but the city reserves the right to compel a 
change of motive power under the direction of the Board 
of Public Works and Common Council, provided a super
ior power shall come into use and be generally adopted in 
other cities before the expiration of the franchise. There 
are other stringent measures, which virtually place the 
company under the direction of the Board of Public vVorks 
and the City Engineer. 

The new franchise requires that the rate of fare during 
the period for which the franchise is granted shall be five 
cents for each passenger over the age of five years, with the 
right to have transfer privilege over any of the intersect
ing lines. It also provides that the tickets shall be fur
nished and sold to passengers by the conductors at the 
following rates: Six tickets for 25 cents; twenty-five tick
ets for $1, the transfer privilege going with the tickets as 
with the cash fare. Some of the further requirements of 
the franchise are that the company binds itself to pay into 
the city treasury the sum of $1,100,000 in instalments, 
which are to be expended for park purposes under the di
rection of the Public Park Commissioners of the city. The 
instalments are to be paid as follows: $30,000 on or before 
the first day of May, 1899, and the sum of $30,000 on or 

where there are double tracks, and for a distance of 18 ins. 
on the outside of the outside rails of the track, and shall 
make all necessary repairs in this space as shall be required 
by the Board of Public Works, and in connection with this 
the company is required to keep on deposit to the credit 
of the Board of Public Works the sum of $1,000, to be 
known as an emergency fund, and which the board holds 
che right to use in making immediate and necessary re
pairs should the company in any way fail to keep this con
tract regarding paving. 

There is also a provision that the company shall execute 
a bond in the sum of $25,000 to the city, with sufficient 
securities to insure the faithful performance of the agree
ments. There are many other important features, but they 
are too voluminous to be used in this connection. Those 
interested, however, can get from the city authorities a 
copy of the franchise, which is known as General Ordi
nance No. 16, 1899. 

Under the paving requirements some of the main streets 
of the city are at present paved with a combined brick and 
asphalt surface, and the method of construction is shown 
in the accompanying illustration. The special features of 
this are that brick is employed between the rails and tracks 
for a distance of 18 ins. outside of the outside rail, with a 
granite border or margin, consisting of a single line of 
granite blocks placed lengthwise between the brick and 
the asphalt. This serves to mark a line between the sec
tions for which the city and company are responsible. 
Brick is also employed in the gutter on each side of the 
street for a distance of 4 ft. This is to provide a surface 
that cannot be affected by standing water. The founda-
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tions for paved brick and asphal t are to be six inches in 
depth, as shown in the illustration. The rails shown are 
of the girder type, but it is understood that in all new con
struction the city authorities will require the company to 
use the New York type of grooved rail. 

In recent track construction a 62-ft. rail has been em
ployed, with the joints united by the Atlas rail joint, which 
was the standard with the old company. T he track master 
claims that with this joint he has been able to keep the 
joints up in better shape than with most any other type of 
joint used. In attaching these joints to the old rails the 
old style of fish plates is removed, when the rail is care
fully cleaned and the new plates attach ed. In putting the 
joint in position the rails are turned up very .tight, and the 
plates are hammered thoroughly with a heavy sledge to 
bring them to a close fit with the rail. When the new 
joints are placed, the paving is not finished up until later, 
or on another day, as it was found that where the plates 
are tightened up as thoroughly as possible on one day and 
allowed to remain over night, or for another day or two, 
another turn may be gotten on the threads. In attaching 
the new joints to the old rails the old bonds are left when 
they are found intact, but additional bonds of the horseshoe 
type .are placed in all joints, new holes being drilled in the 
end of the rails for the purpose. 

For riveting the bonds in place a peculiar tool something 
like a cant hook is employed. This is provided with a bar 
that reaches the full length of the bond, and which is placed 
against the head of the bond. This bar is also fitted with 
a hook, which is attached to the head of the rail, and by 
pressing down on the long handle a very rigid anvil is pro
vided, so that the lugs are readily riveted in place. By 
having the heading bar long enough to reach from one lug 
to another the ends of the rail can be brought well into line, 
so as to insure proper adjustment when the joint plates are 
attached. 

Most of the special work on the entire system was manu
factured by the Indianapolis Frog & Switch Company, 
and, according to the reports of the track master, is giving 
excellent satisfaction. 

The first order for cars under the new franchise has been 
given to the American Car Company, and includes twenty
six twelve_-seat open cars, which are mounted on double 
trucks of the Brill maximum traction type. Orders for 
additional equipment will follow as fast as the needs of the 
service demand. 

The power equipment is also being increased by the 
installation of a direct-coupled unit, consisting of an Allis 
engine and a 500-kw. W estinghouse generator. The 
boiler room is also being enlarged, and two additional 
boilers of the Babcock & Wilcox type are being installed. 
In connection with boiler house improvements coal hand
ling devices and conveyors will be installed, and probably 
some type of smokeless furnaces . For a number of years 
natural gas has been employed as fu el, but coal is now 
used. It is interesting to know that some of the Short 
generators which were installed at the early application of 
electric power on these lines, and described in our issue 
of August, 1894, are still running and giving reasonable 
satisfaction. 

---+♦·---
It can be shown that th e only benefit received by the 

companies for carrying the mails on street and interurban 
railways is the compensation allowed by the Government 
for the same; hence the railways should work with the end 
in view to make this compensation enough to justify them 
in looking upon the carrying of mails as a profitable busi
ness, and one which should receive their careful attention. 
From paper at the Boston Convention, 1898. 

Overhead Line Construction, III 

BY ALBERT B. HERRICK 

PROPORTIONING FEEDERS 

After the current for the feeders has been determined, as 
described last month, the next question is the location of 
the feeding sections and the proper disposition of the cop
per in order to get maximum potential delivery. This cop
per may be in one or several feeders. Where it is combined 
into one feeder the cost of copper, per volt drop, is least. 
The cost of supporting this feeder is less, and the strains 
which it imposes on the pole line and the surface it pre
sents to wind pressure, are all in favor of the single feeder. 
The sub-division of the feeders and the connection of these 
separate divisions to different circuit breakers in the station 
is for safety. The sub-division of the feeders may be said 
to have been originally due to the employment of fuses as 
safety devices. The action of the fuse required the divid
ing of the feeding systems up into small independently fed 
sections, but the modern circuit breaker, being much more 
prompt in its action, provides ample safety for the electri
cal machinery. Fuses, if placed between separate feeders 
on the line, will open when any section is grounded, so 
that in rewiring or reconstructing old distribution sys
tems it is desirable to inter-connect the neighboring feede rs 
by fuses, and thus get the most effective use of the copper. 

In determining the size of feeder it is necessary to first 
fix upon the voltage drop, the amount of current required 
and the distance from the station. If the former has been 
selected the product of the other two gives the distance of 
current demand, since the ampere feet with a fixed drop for 
each size conductor has a certain value. The practical ap
plication of this to a railway problem will now be con
sidered. It is usually most convenient to locate the feed
ing points about 500 ft. apart, then the current taken at 
the first point located, multiplied by the distance of its lo
cation to the station, will be the ampere feet at that point. 
Each point along the road can be located, and ordinates 
erected to some scale of ampere feet, until the whole road 
is graphically laid out by these ordinates. The current 
consumed can be found by the use of the table in the July 
number of the JOURNAL. 

The diagram on page 514 shows the application of this 
principle of locating feeders to a road 16,500 ft. long, on 
which the cars are 500 ft. apart with a 12 per cent. drop; or
dinates are drawn every 500 ft. or for each car, and their 
length represents the ampere fe et required at each point. 
To apply this diagram to the case of a road with cars a 
greater or less distance apart the ampere feet required will 
be inversely proportional to the car spacing; thus with 
cars 3000 ft. apart the values in ampere feet will be one
sixth of the values given in the diagram. A column of 
ampere feet is given in column 15 in the table on the inset, 
from which the different conductors can be readily selected 
and applied to find the least feeder cost for this distribution. 

It will be seen from this diagram that the feeding sec
tions grow smaller as the distance increases from the sta
tion, so also this method of laying out feeders gives each 
feeder uniform service. The limiting distances for No. o, 
No. oo and ooo feeders, applied to the problem worked 
out are shown in the diagram. The ordinates below the 
date line show the current consumed by the cars at each 
point. This current, multiplied by the distance from the 
station, gives the ordinates above the date line, which are 
the ampere feet. With a road in which the feeders traverse 
short cuts, the problem would have to be arranged so that 
the distribution takes place from the intersection of the 
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feeder and trolley, and the distance in feet to the station 
from this point, would be the f.eede r length. 

The table on the inset page shows all the dimensions of 
copper wire, and their electrical and mechanical properties, 
from I,000,000 c.m. No. I, B. & S . • 

The first column of this table g ives the diameter of the 
wire in thousandths of an inch and B. & S. gage. 

The second column g ives the area of wire in c.m. 
T he third column gives the outside diameter of the 

~tranded conductors. 
The fourth column gives the outside diameter of the 

triple braided weather proof wire in nearest thirty-seconds 
of an inch . 

The fifth column gives the weight per thousand feet of 
conductor. 

T he sixth column gives the weight of triple braided 
weatherproof per mile of conductor. 

T he seventh column gives the weight of the bare copper. 
T he eighth column gives the usual percentage of weight 

of insulation to total conductor weight. 
The ninth column gives the stranding of conductors, as 

usually employed. 
The tenth column gives the breaking strain of these 

conductors. One-sixth of this should be used for the line 
strains. 

The eleventh column gives the resistance per thousand 
feet in international ohms at 60 <legs. F. 

The twelfth column gives the resistance in international 
ohms per mile 60 degs. F. 

T he thirteenth column gives the number of feet the wire 
will carry its full current carrying capacity with 12 per cent 
drop, 500 volts. 

T he fourteenth column gives the current carrying ca
pacity of this wire as g iven by the Underwriter's rules for 
suspended wire in open air. 

The fifteenth column gives ampere feet capacity of c.on
ductor with 12 per cent drop. 

T he sixteenth column gives the ·weight of wire 
between Ioo-ft. spans. 

The seventeenth column gives the wind area in 
square feet presented by each size wire, triple braid
ed 100-ft span. 

It will be seen from the table of the weigbt of 
wire insulated, that for a dollar in the larger size 
cables we get more conductiv ity, since the ratio of 
the weig-ht of the covering to the weight of the copper 
grows as the diameter of the wire decreases. 

\\'IRING DIAGRAM FOR SIMPLE TRANSMISSION 

Below this table is a diagram from which the correct size 
of wire to use in power transmission can be determined, 
from a distance of rooo ft. to 25,000 ft., and from no drop 
to 200 volts drop. On the lower margin of this table will 
be found current in amperes. On the right vertical edge 
will be found distance in feet. On the left vertical edge 
will be found volts drop. On the top of the sheet will be 
fou nd sizes of wire, with a heavy line vertically through 
the table for for each size of wire. 

Any wiring problem within the values given on the 
diagram can be solved as follows: Suppose we had 200 
amps. to carry three miles with 50 volts drop Start at 
the bottom of the diagram at 200 amps., follow this vertical 
line up until it intersects the horizontal line from 50 volts 
on the left hand vertical scale, pass along the radial line 
from this point until the horizontal line from 3 miles is 
met. The vertical line passing through at this point will 
lead upwards until the scale of wire in circular mils is 
reached, and this will be 67,500 c.m., the value sought . 
Any three terms of railroad feeder being- known the fourth 
can be determined graphically by this table. For instance, 

suppose we had 0000 wire and wished to find out how far 
this would take 100 amps . with 75 volts drop. This prob
lem can be solved by finding the intersection of the 100 

amps. and 75 volts lines and passing along the radial line 
intersecting this point until the vertical line extending 
from the c.m . scale from 0000 wire is reached. Then the 
horizontal line intersecting at this poin_t from the scale of 
feet will give the distance in feet that the current can be 
carried with this wire and with this loss. The problem of 
finding the current, having given distance, size wire, and 

VERTICAL LINES SHOW 
THE LENGTH OF SECTION 
FED BY ANY SIZE OF FEEDER 

ONLY SCHEDULE 
LOAD CONSIDERED 

DIAGRAM FOR LOCATING FEEDERS 

drop, can be solved as follows: F irst, find the intersection 
of the wire with the distance, and then pass along the 
radial line intersecting at this point until the volts drop is 
reached . Then the vertical line also intersecting at this 
point with the radial drop line will lead to a horizontal 
scale in amperes and satisfy the other conditions of this 
equation. The other required problem, to find the volts 
drop when the size of wire, current and distance are given, 
can be worked out in the same way. The conductor length 
is given in feet single distance and the table should not be 
used for a metallic circuit; for in that case it shows only 
half the amount of copper necessary. 

MULTIPLE FEEDING 

Another problem that often arises in railway feeders is 
to find the multiple feeding resistance of several conduc
tors when the current is delivered at one point. The rule 
for this is to multiply together two resistances, and divide 
their product by the sum of their resistances. If another 
conductor is feeding in multiple with these two and the 
correct resistance of these three conductors in multiple is 
sought, the combined resistance of the first two must first 
be determined, and then combined with the third conductor 
in the same way. This soon becomes a very involved 
problem if a number of conductors are considered feeding 
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To find the combined resistance of two conductors, the length a n d size of which are given , foll ow along the curved line branching from the gh·en length in feet, until it intersect$ the vertical line indicating
the proper size. Then follow the horizontal line at this intersection to the resistance scale. Locate, in the same way, the resistance of the other conductor in multiple with this. Then follow the diagonal line from 
the highest resista nce conductor to the deflector line at the extreme right, then pass along thi$ same line towar ds the resista nce scale u n til t he diagonal line from the lower resistance conductor is reached. Opposite 
this point of intersection can then be read the resistance of th e two conductors in multiple. 'I'his multiple resistance can then be used as a sing!<! conductor resistance and the resistance ot another conductor in 
multiple with this can be determined by the same method. As an example suppose we had a No. o trolley, feeding 5000 ft. in multiple with the No. 0000 feeder of the same length. Follow along the o line until 
the curved line from 5000 ft. is reached; the value on the resistance scale will be .5 of an ohm. 'I'hen follow along the 0000 feeder until 5000 ft. is reached, and the reading on the resistance scale will be found to be 
-26 of an ohm. Pass along the diagonal line from the higher of these two resistances, an d continue along this line after it has changed its direction until it has intersected the lower diagonal line from the 0000 

feeder resistance. From the point of intersection follow back the horizontal line to the resistance scale and the reading there will be the combined resistance of these two conductors, viz: .,7 of an ohm. 
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DIAGRAM OF WIRING FOR SIMPLE TRANSMISSION 
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Any wiricg problem within the valuc i. given on tbe a b o ,•c d ingram can be solved a s follows~ Suppose we had 200 nm ps. to carr y three m iles with 
: volts drop o.nd wilib to know the. size o f wire. S tart at t ho bottom of t lic dlogrnm nt 700 a mps., fot1ow t his \'Cr tlcnl tine u p untll it Inter sects the 
orttontat Hne from 5o volts on the left hand v ertical s cale, p ass nlong the r od lnl Hnc fro m th is point u n til the hor izont a l line from three rnlles is met. 

The vertical line p1uslng through at this point will lea d upward s until the scale o f wire in circular mils is rcneh ed, rind th is will be 67,soo c, m., the vnlue 
sought, Acy t hree t erms of railroad feeder being known the f our th can be determ in ed g ra phica lly b y t his t able. For instance, s uppose we hnd 0000 w ire 
0nd wished to fin d out how far this would take 100 amps. with ,s volts d r op, This p roblem can b e sol\'ed b y finding t he intersection or tbe too a m ps-. 
; nd 7S volts lines a nd passing along the radial line intersectin g thii. pofn t until t he ,·ertiea l line e xtend ing Crom t he c m , scnlo fro~ oc.oo wire is reached . 
.~eo lb~ hor ltonta1 lino intersecting a t th is p o int f rom the scale Clf feet will g ive t he d ist a nce in feet that the current enn be ea rned wltb th is wire nod '"t'h this loss. Tho problem of fi nding the curre n t , ha,•in g gi\'en distance, size wire , and d rC'p, con lle sol\'ed ns follows: Pirst, find the intersection 

0
1 

th" wire ,,..Ith the d istance , a nd the n pnss a.long t he r:idfal line intersec ting nt tl1is point u n til t he vo lt~ drop {s rencbct.l. Then the \'erticnt line 
a 50 lottrsec:ting a t th is point with the rndinl line will tend to n l1ori~nlnl scnlo In amperes and sa t i,;fy t he other conditions of th is equntlon. 'l'he 
~lhcr required problem t o fi nd the volts drop when tho oia.e of wire, e11rr cnt nnd distance are given , eau be worked out iu tho same WA)', T he cond ucto r 
enittb is given in feet sing le di~tanee and t he table should not be u sed for a meta llic circuit; for In t ha t ease it shows only halC the amonnt of copper 
necessary. 

Coprris:htcd, 1.89!), by Jhc Street Railway Publi5hing Company. 
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in multiple arc. In order to facilitate the calculation of 
the railway engineer another chart is given at the right of 
that previously described, which g raphically solves these 
problems of the resistance of conductors in multiple. The 
heavy vertical line near the centre of the chart is laid out 
on one side to a scale in feet , and on the other side to resis
tances. In order to find the combined resistance of two 
conductors, the length and size of which are given, fol
low along the curved line branching from the g iven leng th 
in feet, until it intersects the vertical line indicating the 
proper size. Then follow the horizontal line at this inter
section to the resistance scale. L ocate, in the same way, 
the resistance of the other conductor in multiple with this . 
Then follow the diagonal line from the highest resistance 
conductor to the deflector line at the extreme right. then 
pass along this same line towards the resistance scale until 
the diagonal line from the lower resistance conductor is 
reached. Opposite this point of intersection can then be 
read the resistance of the two conductors in multiple. 
This multiple resistance can then be used as a single con
ductor resistance and the resistance of another conductor 
in multiple with this can be determined by the same 
method. · 

As an example, suppose we had a No. o trolley feeding 
5000 ft. in multiple with the No. 0000 feeder of the same 
length. Follow along the o line until the curved line from 
5000 ft . is reached: the value on the resistance scale will be 
.5 of an ohm. Then follow along the 0000 feeder until 
5000 ft. is reached, and the reading on the resistance scale 
will be found to be .26 of an ohm. Pass along the diagonal 
line from the higher of these two resistances. and continue 
along this line after it has changed its direction until it has 
intersected the lower diagonal line from the 0000 feeder 
resistance. From the point of intersection follow back 
the horizontal line to the resistance scale and the reading 
there will be the combined resistance of these two conduc
tors, viz: .17 of an ohm. 

Growth of the Electric Railway Industry in Europe 

According to a recent monthly bulletin of the Com
pagnie Francaise pour }'Exploitation des Procedes Thom
son-Houston, at Paris, the first electric raihvay in Europe 
was built by the Siemens-Halske Company, in 1881, be
tween L ichterfeld, near Berlin, and the Central Military 
Establishment. In 1889, the first electric railway in F rance 
was built with Thury apparatus at Clermont-Ferrand, this 
tramway being still working. In the same year , 1889, at 
the Paris Exposition, the French Thomson-Houston Com
pany first showed electric railway apparatus, of which ex
ploitation had alreadv commenced in America, and thi s ex
hibit was awarded the grand prize, while at the same time 
Prof. Elihu Thomson was made an officer of the National 
Order of the Leg-ion of Honor. The first actual rai lway 
of the Thomson-Houston system was built in December, 
1893, from Bordeaux-Bouscat to Vigean. To-day there 
are 11,000 kilometers operating by the Thomson-Houston 
system in France and 21 ,ooo in the rest of Europe, or 32.-
000 in all. On these 32,000 km. of track about 7800 cars 
are run, of which 5800 are motor cars and 2000 trail cars. 
The current is furnished by 50,000 kilowatts of generator 
capacity. 

After a number of trials of various floor paints and 
paints mixed especially for the purpose, the conclusion has 
been reached that there is nothing equal to pure white lead 
and linseed oil and suitable color for the floors of all cars. 
From paper at the Boston Convention, 1898. 

Comparative Gross Receipts of American Street Railway 
Companies 

In the fo llowing table are presented the comparative 
gross receipts of 222 American street railway companies 
for financial years ending (at various times) in 1897 and 
1898, and the percentage increase or decrease in the two 
years. Classification is made on the basis of gross receipts 
in 1898, as the magnitude of operation is, of course, the 
interesting feature of a comparative presentation of this 
character. The detail s may be summarized as follows: 

Roads having gross Gross Receipts: Percent-
receipts of- ·Number 1897 1898 age Inc. 

$r,ooo,ooo or more . . . . . . . . 26 $90,035,454 $93,740,164 4 . 1 
500,000 to $1,000,000.... . 20 13,685,777 14,407,780 5 .3 
roo,ooo to $500,000..... . 58 r2,634,697 r3,389,776 6 .o 
50,000 to $100,000...... 62 4,237,94r 4,414,039 4.2 
25,000 to $50,000....... 56 2,or9,385 2,130,762 5-5 

The per cent increase in gross is seen to be uniform in 
the different classifications, but with wide variation in indi
vidual cases. In New York City the Metropolitan system 
shows an increase of 7.7 per cent, the Manhattan elevated 
system a decrease of 5-4 per cent, and the Third Avenue 
system a decrease of 9.6 per cent, while the receipts of the 
U nion Railway Company, above the Harlem, increased 13 
per cent. The Brooklyn Rapid Transit Company, both 
surface and elevated systems, made the very surprising in
crease of 17.5 per cent fo r the year ending Dec. 31, 1898, 
over the year ending June 30, 1897, and along with this 
came an increase of 23.8 per cent in the gross receipts of 
the Coney Island & Brooklyn Railroad Company, the only 
company competing ·with the Rapid Transit combination. 

Seattle, Wash., has had apparently an exceptionally 
prosperous year, the gross receipts of the Seattle T raction 
Company having increased 54.9 per cent, while those of the 
West Street & North End E lectric Railway Company, of 
Seattle, have increased 59.4 per cent. 

Many of the suburban roads around Boston show large 
increases, among them the Norfolk Central Railway Com
pany, 120.8 per cent: the Framingham Union, 52.6 per 
cent; the Newton & Boston, 48.7 per cent; the Common
wealth Avenue, 34.9 per cent , and the West Roxbury & 
Roslindal e. 32.3 per cent. Several other interurban 
roads in Eastern Massachusetts. however, show decreases, 
among them being the U nion Street Railway Company, of 
New Bedford, with its associated company, the Dartmouth 
& \ i\Tes tport Street Railway Company, the Haverhill & 
Amesbury, 9.9 per cent : the Taunton. 13-4 per cent: the 
Dighton, Somerset & Swansea. r 2.2 per cent, :rnd others. 

Among other companies which show large percentage 
increases may be mentioned the s vstem of New Castl e Pa 
217.8 per cent; Nashvill e, Ten,n .. 47.4 per cent: 'Ne"~ 
Brunswick. N. J ., 44 and 54 per cent respectively; Warren, 
Brookfi eld & Spencer, 43.2 per cent , and Chicago General 
Railway Company, 50 per cent. 
ROADS HAVING GROSS RECEIPTS FOR 1898 OF $1,000,000 OR OVER 

Name of Company 
Metropolita:1 St. Ry. Co., New 

York City .. ............... . 
U nion Traction Co., P hila ... . 
Brooklyn R apid Transi t Co .. . 
Boston E leva ted Ry. Co . ... . . 
Manhattan Ry. Co., N.Y. City. 
Chicago City Ry. Co ........ . 
U nited Rys. & E lec tric Co., 

Baltimore, Md .. .. ......... . 
W est Chicago St. R. R. Co .. 
Market St. Ry. Co., San Fran-

cisco, Cal ..... .. .. .. .. . . . . . 

Gross Gross 
R eceip ts, Receipts, Per Cent 

r897 1898 Increase 

$rr, r6o, 167 $12,020,999 7.7 
rr,014,991 11,226,998 1.9 
*9,214,592 tro,832,642 17.5 
8,719,032 9,257,254 6. I 
9,477,052 8,965,85r d. 5.4 
4,8r6,5r6 4,832,806 0.3 

4,062,358 
3,899,918 4,031,904 3.4 

:qo6,6o6 3,483,445 2.5 

*Y ea r en din g Jun e 30, 1Sa7. tYear ending December 31, 1sas. 
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Name of Company 
North J ersey St. Ry. Co. , 

Jersey City, N. J ......... .. . 
North Chicago St. R. R. Co .. 
Third Av. RR. Co., N.Y. City. 
Consolidate1 Traction Co., 

Pittsburgh ................ . 
Twin City Rapid Transit Co., 

Minneapolis, Minn ........ .. 
Buffalo Ry. Co ... .. ......... . 
U nited Traction & Electric 

Co., Providence, R . I ..... . 
Cleveland E lectric Ry. Co ... . 
Lynn & Boston R. R. Co ... . 
Montreal (Quebec) St. Ry. Co. 
United Trac. Co., Pittsburgh. 
New Orleans (La.) Trac. Co .. 
Louisville (Ky.) Ry. Co .... . 
Toronto (Ont.) Ry. Co ...... . 
Detroit (Mich.) Citizens' St. 

Ry. Co ................... .. 
Coney I sland & Brooklyn (N. 

Y.) R.R. Co .............. . 
Chicago Consolidated Trac-

tion Co .. . ................ . 

Gross 
Receipts, 

1897 

3,303,624 
2,911 ,552 
2,653,261 

2,009,121 
1,871,840 

1,685,775 
I,632,024 
1,431,936 
1,342,368 
1,437,427 
1,239,256 
1,238,042 
1,077,612 

1,102,250 

927,245 

Total s ................. $90,035,454 

Gross 
R eceipts, Per Cent 

1898 Increase 

3,472,3o8 5 · I 
3,015,323 3. 5 
2,397,484 d. 9. 6 

2, 172,278 d. I I. 8 

2,170,716 8.o 
1,813,18o d. 3. I 

1,732,424 2.7 
1,718,515 5.3 
I,490,31 I 4 . I 
1,471,940 9 .7 
1,469,907 2.3 
1,311,365 5.8 
1,297,394 4.8 
I,2I0,618 12.3 

1, 196,487 8.6 

1,148,015 23.8 

1,026,781 

$93,740,164 4. I 

ROADS HAVING GR OSS RECEIPTS FOR 1898 OF $500,000 TO $1,000,000 

Capital Traction Co., Wash-
ington, D. C .............. . 

South Side E levated R. R. Co., 
Chicago (eleven mos. only) . 

North Hudson County Ry. 
Co., J ersey City, N. J ...... 

Toledo (Ohio) Traction Co .. 
Metropolitan R . R. Co., Wash-

908,839 

923, IOo 
875,692 

ington, D. C............... 1,rn1,937 
Rochester (N. Y.) Ry. Co.... 8m,391 
Los Angeles (Cal.) Ry. Co.. 681,325 
Denver (Col.) Consolidated 

Tramway Co .............. . 
Forty-Second St. & St. Nicho

las Ave. Ry. Co., N. Y. City. 
Columbus (Ohio) St. Ry. Co. 
Cincinnati. Newport & Cov-

ington Ry. Co ............ . 
Dry Dock, East Broadway & 

Battery R. R. Co .......... . 
The Albany Ry .............. . 
Lake St. Elevated R. R. Co., 

Chicago .................. . 
U nion Ry. Co., N. Y. City ... . 
Central Crosstown R. R. Co., 

New York City .......... .. 
Springfield (Mass.) St. Ry. Co. 
Worcester d \1ass.) Trac. Co . . 
Troy (N. Y.) City Ry. Co .... 
Wilkes barre (Pa.) & Wyoming 

Valley Traction Co ........ . 

726,I06 

724,496 
6II,3 18 

638,477 

698,502 
596,766 

579,961 
542,855 

576,911 
554,312 
508,856 
506,298 

491,289 

993,177 

978,330 

966,280 
921,168 

9.3 

4 .7 
5.2 

836,81 9 d. 24. I 
824,735 2.9 
746,491 9.6 

735,588 1.3 

704,809 d. 2. 7 
689,033 12. 7 

681,672 6.8 

675,467 d. 3.3 
648,746 8.7 

633,404 
613,499 

600,082 
583,050 
537,873 
530,8IO 

5o6,747 

9.2 
13.0 

4.0 
5.2 
5.7 
4 .8 

3. I 

Totals ................. $13,685,777 $14,407,780 5-3 

ROADS HAVING GROSS RECEIPTS FOR 1898 OF $100,000 TO $500,000 

Nashvill e (Tenn.) St. Ry ..... 350,426 493,185 47.4 
Richmond tVa.) Ry. & Elec-

tric Co .................... . 
Syracuse (N. Y.) R apid Transit 

Ry. Co .... . ............... . 
Lowell, Lawrence (Mass.) & 

Haverhill St. Ry. Co ...... . 
New York & Queens Co. , 

Long I sland City, N. Y ..... 
Pitt sburgh (Pa .) & Birming-

ham Traction Co ......... .. 
U nited Traction Co., Reading, 

Pa ........................ . 
Detroit (Mich.) Electric Ry .. 
New Orleans (La.) & Carrol-

ton R. R. Co .............. . 
Lowell (Mass.) & Suburban 

St. Ry. Co ............. .. .. 
Scranton (Pa.) Ry. Co ..... . 

475,851 

472,472 

457,622 

419,927 
394,213 

382,I06 

477,541 0.4 

3. I 

455,545 6.7 

437,757 d. 7 .3 

436,203 d. 4. 7 

430,956 
401,179 

396,313 

389,949 
383,727 

2.9 
1.8 

3.7 

2.I 
4.8 

Gross Gross 
R eceipts, Receipts, Per Cent 

Name of Company 1897 1898 Increase 
Paterson (N. J.) Ry. Co .. ........... ... .... ETAOINNRDLUI 
Brockton (Mass.) St. Ry. Co . 332,256 337,6o4 r.6 
Globe St. Ry. Co., Fall River, 

l\fass. . ................... . 
Thirty-fourth St. Crosstown 

Ry. Co., New Y~rk City .. . 
Portland (Me.) R. R. Co .... . 
Harrisburg (Pa.) Traction Co. 
Camden (N. ].) & Suburban 

Ry. Co .................... . 
Des Moines (Ia.) City Ry. Co. 
Trenton (N. J.) St. Ry. Co ... 
Ottawa (Ont.) Electric Ry. Co. 
Atlantic Coast Electric R. R. 

Co., Asbury Park, N. J ..... 
Holyoke (Mass.) St. Ry. Co .. 
A llentown (Pa.) & L ehigh Val-

ley Traction Co ........... . 
Galveston (Tex.) City R.R. Co. 
Chester (Pd.) Traction Co .... 
Union St. Ry. Co., New Bed-

ford, Mass ................ . 
Duluth (Minn.) St. Ry. Co ... 
Halifax (N. S.) Electric Tram-

way Co .................... . 
Pennsylvania Traction Co., 

339,120 
276,858 
228,534 

269,525 
233,080 
225,075 
223,802 

214,845 
215,299 
2rn,916 

220,626 
202,031 

Lancaster, Pa. . . . . . . . . . . . . . . * 198,770 
Utica (N. Y.) Belt Line St. 

R.R. Co .................. . 166,793 
Columbia Ry. Co., Washing-

ton, D. C ................. . 162,497 
Central R ~r. & Electric Co., 

New Britain, Conn . ........ :j:154,017 
Binghamton (N. Y.) R.R. Co. 
Manchester (N. H.) St. Ry .. 
Buffalo & Niagara Falls Elec-

tric Ry. Co ............... . 
Worcester (Mass.) & Subur-

ban St. Ry. Co ............ . 
Richmond (Va.) Traction Co. 
Seattl e (Wash.) Traction Co .. 
Erie (Pa.) Electric Motor Co. 
Quincy (Mass. ) & Boston St. 

Ry. Co .................... . 
Interstate Consolidated St. Ry. 

Co., N. Attleborough, Mass. 
Fitchburg (Mass.) & Leomin-

ster St. Ry. Co ........... . 
Easton (Pa.) Transit Co ..... . 
W estchester Electric R.R. Co., 

New York City ........... .. 
Springfield (Ill.) Consolidated 

Ry. Co .................... . 
Chicago General R y. Co ..... . 
Camden (N. J.), Gloucester & 

W oodbury Ry. Co ... .... . . 
.Yonkers (N. Y.) R. R. Co .. . 
Southwest Missouri Electric 

Ry. Co., W ebb City, Mo ... . 
London (Ont.) St. Ry. Co ... . 
Lincoln (Neb.) Traction Co .. 
J ohnstown (Pa.) Passenger 

Ry. Co ...... ... .. ... ...... . 
Schuylkill E lectrir Ry. Co .. 

Pottsville, Pa ............. .. 
Roxborough. Chestnut Hill & 

Norristown Ry. Co., Phi la. 
Meriden (Conn ) Electric R. 

R. Co ..... ... ..... ........ . 
Cleveland, Painesville & East-

ern R.R. Co .. . .......... .. 
Lehigh Ave. Ry. Co., Phila .. . 

. I5t,I05 
146,326 

136,756 

144,758 
132,697 
91,453 

143,2o8 

I18,395 

127,315 

133,770 
123,812 

rn5,123 
79,821 

123,424 
I04,671 

117,128 
101 ,366 
95,901 

rn6,350 

93,993 

85,231 

III,437 

87,533 
102,8o3 

0.4 

311,805 d. 8.8 
302,126 9. I 
301 ,467 3r.9 

294,246 
254,820 
247,050 
231,8o2 

230,766 
229,098 

227,669 
220,820 
216,215 

12.8 
9.3 
9.8 
3. I 

9.6 
5.7 

6.o 
2.6 
2.5 

206,138 d. 6.6 
201,840 d. 0.I 

197,829 o.8 

t 194,167 d. 2.3 

193,258 

171,397 

:j: 164,443 
161,704 
158,885 

155,497 

154,367 
147,655 
142,738 
141,947 

135,728 

134,315 
131,758 

15.7 

5.5 

6.8 
7.0 
8.6 

13.7 

6.6 
II.3 
54.9 

d. 0.9 

14.6 

6.5 

0.4 
6.4 

127,234 d. I. 7 

121,432 
II9,739 

15.5 
50.0 

II7,404 d. 4.9 
II6,267 II. I 

n5,050 d. 1.8 
I 13,812 12. 3 
113,3o6 18.2 

Il3,03I 6.3 

I09,638 16.6 

109,596 28.6 

106,556 d. 4.4 

105,360 
105,164 

20.4 
2.3 

Totals .... ; ............ $12,634,697 $13,389,776 6.o 

ROADS HAVI NG GRUSS RECEIPTS FOR 189S OF $50,000 TO $100,000 

Norfolk Suburban St. Ry. Co., 
Hyde Park, Mass ......... . 

Spririgfield (Ohio) Ry. Co .. . 
$98,159 

79,286 
$99,390 

97,137 
I.3 

22.5 

*Year ending December 31 , 1897, tYear ending June 30, 1898. !Including 
electric light plant. 
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Name of Company 
L ehigh Traction Co., Hazle-

ton, Pa .................... . 
Dartmouth (Mass.) & West

port St. Ry. Co., New Bed-
ford, Mass ................. . 

Niagara F:ills & Suspension 
Bridge Ry. Co ............ . 

Akron, Bedford & Cleveland 
R.R. Co .................. . 

Newton (Mass.) St. Ry. Co .. 
Holmesburg, Tacony & Frank

ford Electric Ry. Co., Phila. 
Northampton (Mass.) St. Ry. 

Co ........................ . 
Jamestown (N. Y.) St. Ry. Co. 
Schuylkill Traction Co., Gi-

rardville, Pa ............... . 
Haverhill tMass.) & Ames-

bury St. Ry. Co ........... . 
Niagara Falls (N. Y.) & L ewis-

ton R. R. Co .. . ........... . 
Poughkeepsie (N. Y.) City & 

Wappinger's Falls Electric 
Ry. Co .................. . 

Milford (Mass.), Holliston & 
Framingham St. Ry. Co .... 

Ne~ Castle (Pa.) Traction Co. 
Hoo sac Valley St. Ry. Co., 

North Adams, Mass ....... . 
Macon ( Ga.) Consolidated St. 

Ry. Co .................... . 
Newton (Mass.) & Boston St. 

Ry. Co .................... . 
Altoona (Pa.) & Logan Valley 

Electric Ry. Co ........... .. 
Rockland & Abington St. Ry. 

Co., North Abington, Mass. 
Alton (Ill.) Ry. & Illuminating 

Co ........................ . 
Norwich (Conn.) St. Ry. Co .. _ 
Ithaca (N. Y.) St. Ry. Co .... 
Commonwealth Ave. St. Ry. 

Co., Newton, Mass ... . .... . 
Taunton (Mass.) St. Ry. Co .. 
Gloucester (Mass.) St. Ry. Co. 
Beaver Valley Traction Co., 

Beaver Falls, Pa .......... . 
Williamsport (Pa.) Passenger 

Ry. Co .................... . 
Delaware Co. & Philadelphia 

Electric Ry. Co., Phila .. ... . 
Rockland (Maine), Thomaston 

& Camden St. Ry. Co ...... . 
City Passenger Ry. Co. of 

Altoona, Pa ............... . 
West Roxbury (Mass.) & R os-

lindale St Ry. Co ......... .. 
Pittsfield (Mass.) Electric St. 

Ry. Co ......... . ··· ~·· .... . 
Bangor (Maine) St. Ry. Co .. . 
Glens Falls (N.Y.), Sandy Hill 

& Ft. Edward St. Ry. Co ... 
Schuylkill Valley Traction Co., 

Norristown, Pa ........... .. 
Bangor (Maine), Orono & 

Oldtown Ry. Co .......... .. 
Geneva (N. Y.), Waterloo, 

Seneca FaHs & Cayuga Lake 
Traction Co ............... . 

Auburn (N. Y.) City Ry. Co .. 
Elmira (N. Y.) & Horseheads 

Ry. Co ..................... . 
Wakefield (Mass.) & Stone-

ham St. Ry. Co ............ . 
Dighton (Mass.), Somerset & 

& Swansea St. Ry. Co ..... . 
The Carbondale (Pa.) Traction 

Co ............ ... .... ... .... . 
Kingston (N.Y.) City R.R. Co. 
Nashua (N. H.) St. Ry ...... . 
Newburyport (Mass.) & Ames-

bury Horse Ry. Co .... . .. . . 

Gross 
Receipts, 

1897 

109,618 

102,925 

Sg,320 

101,321 
94,072 

105,574 

95,o86 
86,7o8 

93,444 

87,322 

85,3000 

61 ,408 
26,257 

81,328 

74,722 

83,051 

73,195 
79,502 
70,935 

54,552 
81,632 
66,398 

68,555 

68,146 

63,258 

66,782 

58,275 

50,940 

61,168 
6g,493 

57,692 

62,963 

62,618 
59,849 

68,810 

58,225 

69,096 

60,o83 
55,412 
61,104 

60,897 

STREET RAILWAY JOURNAL. 

Gross 
Receipts, Per Cent 

1898 Increase 

97,025 d. II. 5 

96,914 d. 6.2 

96,399 7.9 

96,054 d. 5. 2 

95,820 1.9 

94,6g6 d. 10. 4 

92,326 d. 2. 9 
90,902 4.8 

90,279 d. 3. 4 

89,665 d. 9. 9 

85,613 d. 1.9 

84,998 d. 0.4 

83,472 35.9 
83,429 217 .8 

79,242 d. 2. 6 

78,764 5.4 

78,309 48.7 

78,176 d. 5.8 

77,889 4• I 

77,587 6.o 
76,107 d. 4.2 
75,141 5.9 

73,630 34.9 
72,o83 d. 13. 4 
70,571 6.3 

69,937 2.0 

69, 192 1.5 

68,477 8.5 

68,223 2 . I 

67,813 16 .3 

67,438 32.3 

66,302 8.3 
65,291 d. 6. o 

64,420 II .5 

63,867 I .4 

63,676 d. 3. 1 

62,802 0.3 
62,772 4.8 

62,16g d. 9.6 

62,063 6.5 

61,56g d. 12.2 

61 ,186 r.8 
6o,745 9.6 
6o,26o d. 1.4 

59,892 d. 1 . 7 

Name of Company 
Fulton St. R. R. Co., New 

York City ................ . 
Gloucester (Mass.), E ssex & 

Beverly S. Ry. Co . . . . ..... . 
Schenectady (N. Y.) Ry. Co .. 
South Middlesex St. Ry. Co., 

Natick, Mass .............. . 
York (Pa.) St. Ry. Co ...... . 
Portland (Maine) & Cape 

E lizabeth Ry. Co .......... . 
Brightwood Ry. Co. , Wash- _ 

ington, D. C ............... . 
New London (Conn.) St. Ry. 

Co ........................ . 
Woonsocket (R. I.) St. Ry.Co. 
Natick (Mass.) & Cochituate 

St. Ry. Co ................. . 
City E lectric Ry. Co., Port 

Huron, Mich .............. . 
Plainfield (N. J.) St. Ry. Co .. 
Concord (N. H.) St. Ry. Co .. 
West Side St. R. R. Co., El-

mira, N. Y ..... . .......... . 
Brunswick Traction Co., New 

Brunswick, N. J .......... .. 

Gross 
Receipts, 

18g7 

59,015 

51,oSo 

53,822 
51,305 

45,739 

52,565 
50,604 
49,779 

56,421 

33,656 

Totals . . . . . . . . . . . . . . . . . $4,237,941 

Gross 
Receipts, Per Cent 

1898 Increase. 

59,743 d. 3.4 

59,036 0.7 
:j: 57,632 IO. 9 

57,II9 9.7 
56,637 8.o 

55,948 d. 5.2 

55,935 9.5 

55,8o2 3.7 
55,547 8.3 

55,490 21.3 

55,252 5. I 
53,974 6.7 
52,440 5.3 

51,930 d. 8.o 

51,842 54.0 

$4,414,039 

ROADS HAVING GROSS RECEIPTS FOR 1898 OF $25,000 TO $50,000 

9.9 Salem (On~.) Light &Trac. Co. $45,028 $49,500 
Burlington ( Vt.) Traction Co. 53,327 49,36g 
Rochester (N. Y.) & Ironde-

quoit R. R. Co ............ . 
Hingham (Mass.) St. Ry. Co. 
Stamford (Conn.) St. R.R. Co. 
Braintree (Mass.) & Wey-

mouth St. Ry. Co ......... . 
Warren (Mass.) Brookfield & 

Spencer St. Ry. Co ........ . 
Newport (R. I.) St. Ry. Co .. . 
Shamokin (Pa.) & Mt. Carmel 

Electric Ry. Co ............ . 
Middletown (N. Y.) - Goshen 

Traction Co .............. .. 
Marshalltown (Iowa) Light, 

Power & Ry. Co .. ........ .. 
Greensburg (Pa.), J eannette & 

Pittsburgh St. Ry. Co .. ... .. 
Suburban Rapid Tran sit St. 

Ry. Co., Pittsburgh ........ . 
Amsterdam (N. Y.) St. R. R. 

Co ........................ . 
Wilmington (N. C.) St. Ry.Co. 
West St. & N. E. Elec. Ry. 

Co., Seattle, Wash . . ...... .. 
Braintree (Mass.) St. Ry. Co .. 
Leominster (Mass.) & Clinton 

St. Ry. Co ................. . 
Hamilton tOnt.), Grimsby & 

Beamsville Electric Ry. Co. 
Bergen Co. Traction Co., Un-

dercliff, N. J .. : . .......... . 
Washington (D. C.) & Gt. 

Falls Electric Ry. Co ....... . 
North Woburn (Mass.) St. R. 

R. Co ..................... . 
Augusta (Maine) , Hallowell & 

Gardiner R. R. Co ......... . 
Bridgeton (N. J.) & Millvi lle 

Traction Co ............... . 
Lebanon (Pa.) & Annville St. 

Ry. Co .................... . 
Marlborough (Mass.) St. Ry. 

Co ........................ . 
Manistee (Mich.), Filer City & 

Eastlake Ry. Co ........... . 
Herkimer, Mohawk (N. Y.), 

Ilion & Frankfort Electric 
Ry. Co .................... . 

Scranton (Pa.) & Carbondale 
Traction Co ............... . 

47,76o 
49,322 
40,426 

33,687 
37,375 

57,747 

47,910 

41,075 

42,192 

39,4o8 
42,76g 

40,588 

43,002 

39,288 

49,734 

35,055 

34,766 

36,159 

41,435 

d. 7.4 

49,046 2.7 
48,98o d. .7 
48,561 20. I 

4.0 

43. 2 
28.5 

47,173 d. 18.3 

45,581 

45,445 

45,422 
45,253 

45,225 
45,II4 

43,626 

9.6 

7.7 

15.3 
5.8 

59 .4 
18.3 

7.5 

42,736 d. .6 

41,583 5.9 

40,903 d. 17. 7 

12.5 

40,620 d . . 5 

39,180 11.8 

39,015 2.2 

38,855 II .8 

38,635 6.8 

38,631 d. 6. 5 

38,443 d. 7 . 2 
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Name of Company. 
Buffalo, Bellevue & Lancaster 

Ry. Co ............... .. ... . 
Norfolk Central St. Ry. Co., 

Dedham, Mass ............ . 
Atlantic Highlands, Red Bank 

(N.J.) & Long Branch Elec-
tric Ry. Co ................ . 

Plymouth (Mass.) & Kingston 
St. Ry. Co ................ .. 

O lean (N. Y.) St. Ry. Co ... .. 
Greenfield (Mass.) & Turner's 

Falls St. Ry. Co ........... . 
New Brunswick City Ry. Co., 

New Brunswick, N. J ...... . 
Cort land (N. Y.) & Homer 

Traction Co ............... . 
Citizens' St. Ry. Co., Fishkill , 

N. Y .................... .. . 
Reading (Pa.) & Southwestern 

St. Ry. Co ................ . 
Anacosta & Potomac River 

Ry. Co., vVashington, D. C. 
Van Brunt St. & E rie Basin 

R. R. Co., Brooklyn, N. Y .. 
Framingham (Mass.) Union 

St. Ry. Co ................ .. 
Syracuse (N. Y.) & East Side 

St. Ry. Co ................ .. 
Oil City (Pa.) St. Ry. Co .... . 
Athol (Mas:;.) &. Orange St. 

Ry. Co .................... . 
Phillipsburg (N. J .) Horse Car 

R.R. Co .................. . 
Southbridge (Mass.) & Stur-

bridge St. Ry. Co ......... . 
Rockport (Mass.) St. Ry. Co. 
Cohoes (N. Y.) City Ry. Co .. 
Bradford (Pa.) Electric St. Ry. 

Co .. ...................... . 
Washington ( Pa.) E lectric St. 

Ry. Co .................... . 
Charlotte (N. C.) E lectric Ry., 

Light & Power Co ......... . 
Troy (N. Y .) & New England 

R . R. Co .................. . 
Gt. Falls (Mont.) St. Ry. Co .. 
Utica (N. Y.) & Mohawk R. 

R. Co ..................... . 
Dunkirk & Fredonia (Mass.) 

R.R. Co .................. . 

Gross 
Receipts, 

1897. 

39,749 

16,876 

41,160 

37,888 
26,180 

33,252 

23,993 

36,885 

34,616 

29,302 

31,390 

19,936 

34,810 
28,315 

32,550 

29,614 

25,149 
28,539 
23,322 

28,268 

25,099 

§ 27,338 

31,278 
24,050 

27,359 

26,123 

Totals . . . . . . . . . . . .. . . . . $2,019,385 

§Railway plant only. d Decrease. 

---.. ♦+---

Gross 
Receipts, P er Cent 

1898. Increase. 

38,365 d. 3. 5 

38,263 120. 8 

38,238 <l. 7. l 

36,834 d. 2 . 8 
34,977 33.6 

34,585 4.0 

34,561 44.1 

34,406 d. 6. 7 

33,934 d. 2.0 

32,831 12.0 

32,743 d. 30. l 

32,101 2.3 

30,424 52.6 

30,291 d. 13.0 
30,237 6.8 

29,459 d. 9. 5 

28,979 <l. 2. l 

28,531 13 .5 
28,433 d. .4 
28,321 21 .4 

27,701 10.4 

§ 27,631 I. l 

27,438 d. 12.3 
26,479 IO. l 

26,422 d. 3. 4 

26,068 .2 

5.5 

Convenient Rheostat for Testing 

For carrying large currents while testing in a power 
station or repair shop, a water rheostat made out of an old 
barrel is a common form of resistance employed. There 
are some disadvantages in connection with its use, how
ever, especially the difficulty of keeping the ohmic resist
ance of the rheostat any way constant. 

A different form of cheap rheostat is employed by the en
gineers of the Consolidated Traction Company of Pitts
burgh, in the new power station at Twentieth Street and 
the Allegheny River. It consists of about 300 ft. of No. 12 
bare copper wire, wound upon a wooden frame, and then 
immersed in an ordinary oil barrel filled with water. This 
wire will carry about 225 amps. (at 550 volts) if cold water 
is kept running continuously through the barrel. A ½-in. 
hose will usually supply enough water to keep the rheostat 
cool. At the Consolidated station there are ten of these 
rheostats, and they have been found very satisfactory. 

Plows for Underground Conduit Electric Cars 

Although a considerable item of expense was abolished 
when the overhead trolley went out of use, the trouble and 
outlay has probably been at least equalled, if not increased, 
by the care and expense incident to the use of the under
ground current. 

The plow,although the result of a great deal of engineer
ing talent outlay, is still far from being practically perfect. 
Even though suspended in a very elastic manner from the 
truck of a car, it is knocked and battered to pieces fre
quently. The present method of elastic suspension is from 
two 2½-in. round iron or steel bars, which in turn are car
ri ed by a light, yet stiff angle-steel frame attached to the 
end of a (double) truck by means of steel plates, which 
are bolted to both frame and truck. The plow is attached 
to a pivoted bar, which in turn is swiveled to shoes that 
slide easily over the round bars the entire width of a car. 
The shoes slide very easily, so easily in fact that it seems 
almost impossible that the plow can fail to respond to de
mands from the slot, yet it often does fail, and the plow 
which has been in use for several weeks bears many marks 
of extra hard usage. 

The plows used with cable cars of the New York com
panies take the slot wear on the steel plates or bars which 
form the vertical supports of the grip and its mechanism. 
The life of these frame bars or plates averages about six 
weeks, when they are removed, being found worn nearly 
half in two, and are replaced by new bars. In the electric 
plows, the wear does not come directly upon the bars 
which support the plows. Instead, four soft malleable iron 
shoes are attached in pairs to opposite sides of the shoe 
support or frame. These "chafing plates" are held on by 
slight recesses in either side of the shoe, and by two 
countersunk units through the frame and each pair of 
plates which are located at the line of the slot. In practice, 
a set of these plates is found to last about three days. 
Then, the rivets must be chipped out by a round-nosed 
cold chisel, forged round and tapering, and ground on one 
side only, at an angle of about 60 degs. 

At the lower ends the plows have loose spring contacts 
which are arranged on a wooden support, which in turn is 
dovetailed to the lower end of the iron portion of the plow. 
A piece of thin rainbow packing is cemented to each piece 
of wood, and the pair when fitted together over the plow 
frame is firmly fastened together by common wood screws. 

The leads which run down through the plows are made 
of a number of wires, about No. 20 or 22, and braided into 
a flat tape about .g. in. wide. Frequently the wooden por
tion of a plow gets caught in the conduit and is torn off, 
the leads being broken just below their exit from the iron 
portion of the plow. The splicing of these leads is done 
by sandpapering the broken end until clean and bright. 
The wire ends of another piece of braided lead are then 
straightened for about 2 ins., and in alternate bunches of 
half a dozen, are bent back and forth to form a sort of Y 
into which the broken lead end is placed. The wires of the 
new piece are then bent down upon the old piece, bound 
with a narrow strip (¾ in. wide) of thin tinned copper and 
hammered flat. The joint is then soldered, alcohol and 
resin being used as a flux, after which the thin copper is 
stripped off and the splice filed a little and taped. 

Testing, for continuity of leads and for grounds in the 
plows, is done by a couple of contacts rigged on long 
flexible wires in the usual manner and connected with a 
500-volt current through five lamps in series. Wqile it is 
usual to throw such GOntacts carelessly aside when not in 
use, it is the practice by at least one man in the Metropoli
tan shops to use his bank of test lamps for light. The test 
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points were thmst under the free ends of a strip of copper, 
which in turn was fa stened by two screws throtH?.·h its mid
dle portion, to a piece of slat e. \ Vhen it is necessary to 
test, the wires are pulled out from under the copper and 
applied to the work. There is no clanger fr om fire from 
these testing points. 

----+-♦+ ---

A Quick Piece of Electrical Equipment 

The State Street lin e of the Chicago City Railway is now 
being operated by electric power, and th e change was made 
from cable to electricity in three weeks. Th e ordinan ce 
allowing the temporary change was passed on June 19; 
permit to work on the streets was secured on the evening 
of the 23d, when work was immediately begun , and the 
first car was mn on the evening of July r 5, between 4 
and S o'clock. The change embraced 7 miles of street on 
which poles had to be erected, the trolley ai1d feed wi res 
strung, _additional power provided and a large number of 
extra cars to be electrically equipped. The 600 h.p. motor 
that was formerly employed at Fifty-second Street for driv
ing the cable drums was moved to the Twentieth Street 
station, where it is operated as a generator during th e 
hours of heavy traffic. Two feed wires were brought o,ver 
from the Clark Street line ancl connected wi th the swi tch
board of the Twenti eth Street station . Th e ordinance 
granting the privilege of operati ng for the present by 
electric power is for ninety days onl y, and does not allow 
the cars to be electricall y operated north of Van Buren 
Street, but between Van Buren and l\Iadison Streets 
horse cars are run every two and one-half minutes. 

The grant was secured for th e purpose of making repairs 
to the Twenti eth Street power stati on , as some of the 
engines, and especially foundations, were so weakeneJ by 
long service that a break-down was imminent. T he No. r 
and No. 2 Wheelock engines of this station have been in 
continuous operation, driving the cable plant since 1882, 
and of late years hav e been greatly overloaded. T he new 
equipment has not been full y decided upon, but will prob
ably include new engines for those ,,·orn out , and new 
cylinders for the other four engines. The gripmen are 
operating the electric cars, having been broken in pre
paratory to the change. It should he noted in connection 
with the change that all the material had been secured and 
was on hand ready for immediate use. Th e change from 
cable to electric power is very acceptable to the patrons, as 
the time for making the entire trip is very much reduced. 

---•♦----

A New Power Plant for Atlanta 

The Atlanta Railway & Power Company has prepared 
plans for the construction of a modern power and lighting 
plant, to cost about $750,000. This plant will furnish all 
the power for the consolidated street r.:iilway lines and for 
general commercial purposes throughout the city, c1 ncl a 
lighting service will also be given in competition with the 
existing company. Steam heat in winter and cold air in 
summer will be furni shed to the large buildings in the 
business district. The plant is to he centrally located and 
will he built on a railroad, so that coal can be brought by 
cars direct to th e storage bins. After the new station is 
completed th e present plant in the out skirts of the city will 
be used for manufacturing street cars fo r the company and 
for other street railway companies in the South . 

----♦♦+ ·---

The Piroacl Ripple Traction Company, of Indianapoli s, 
has been in corporated, with a capital of $100,000, as suc
cessor to th e Indianapoli s & nroad Ripple Rapid Transit 
Company. 

German Track Specifications 

A promin ent German track eng inee r has sent us the fol
lowing specifi cat ions fo r a t ramway track, as used in Ger
many. As will he seen, th ey differ somewhat from what 
would he considered standard A merican practice. 

A.-GENERAL REMAllKS 

The roadbed of an electric railway should be so substantial that 
it wi ll carry the heaviest traffic. The cost of preparin g rail joints 
and renewin g track s and · rails in the city streets is so expensive 
that no reaso nabl e precauti ons should be spared in making the 
weight of rail, quality of material or joint const ruction as goo d as 
possible. In thi s particular the maxi m will be found true as much 
or more than in any oth er branch of tramway work, that it "pays 
to use th e best." Th e track sh ould be so laid as not to hinder the 
street traffic o r interfere with the proper drainage of the street, and 
the h ead and Ra nge of the rail ,c hould be so designed that uneven 
wear from street or vehicl e traffic will be avoided. The style nf 
pavement in which th e track is laid has a con siderable influence 
upon the m ost d esirabl e h eight of the rail and the width of the 
base. O nl y in asp ha lt can considerabl e liberty be exercised in 
select ing th ~ rail sect ion s, as wi th th is pavement there is com
paratively littl e objection to projecting bolts, wide base, etc. The 
length of rail should be as g r eat as possible. At present th ere is 
no difficulty in ro lling rails 12 111. lon g, even in the heaviest sec
tions. T h e sec tion should be designed so as to bring the center 
of support as nea rly as po ssible under the center of pressure. 
\ Vi th th e composite rail thi s co nditi on is obtained in an almost 
ideal way. T h e single web rail can never be constructed so as to 
absolutely accom pli sh this result, as the veh icul a r traffic will keep 
o n th e flange, although th e ca r wheels may be directly over th e 
web. 

The heaviest an gle plates should be used, and all shock at the 
joints should be reduc ed by layi n g th e ends of the rails close t o
gether, and, in gen eral,by nsing the mitered joint. I n asphalt paving 
the rails can be butted, as th e rail s are held ri gid ly by th e pave
ment: but in block paving a space should be left for expansion 
and contraction, though thi s space sh ould be less than that on ex
posed track. The ti e rods also need not be so numerous in 
asphalt construction, and, as a usual thing, only about half as 
many shouid be used as when the rails are laid in block pave
m ent s. 

B. - DETAILS OF RAIL SECTION. 

I. Rail Head.-The width of th e rail must correspond to that of 
the wheel tread , and should therefore be at least 50 mm. wide. 
The shape of it s surface must correspond to that of th e wheels. 
\Vhere th e mitered joint is used the angle plates mu st be bolted np 
tight to get sa ti sfac tory r esult s. 

2 . The Crom·e.-\ Vit h single web rails the lip of the rail is in 
tegral with the rest of the rail. while composite rai ls are com
posed oi two girders. Th e depth of the groo\"e with si ngle web 
rai ls is limi ted by roll ing m ill considerations, but rail maker s can 
now provide, wit hout any trouble, a groove 40 111111. in depth : with 
composite rai ls the groO\·e can be m ade any depth. It is to the 
int erest of th e public to ha\"e th e groove as narrow as possibl e, 
and 30 111111 . m ay be considered standard width. 

For heayy traffic (ninety cars per hour) th e wear of a 50 mm. 
wide steel rail head, made of th e best material. is supposed to be 
r.5 mm. per annum . so that for a ten years' life of rai ls the depth 
of the throat should equal 15 mm. plus th e depth of the wheel 
fla nge, or 13 mm. to I 5 111111.; total. 28 mm. to 30 111111. 

3. T he Sha f'e of the Groo'i'e.-Thi s shoul d be angular and con
siderably wide r than the wheel fla n ge, to pre\'ent th e crowding of 
dirt and snow into the g rolwe. T he wheel flange should be able 
to press th e dirt upward oYer the lip. The width of the tram (or 
flat sur face of th e lip ), th e part on whi ch street yehicles will run. 
should am ount to at most one-thi rd of th e width of the h ead of 
the ra il , and generally 15 111111 . is su fficient if the rail is elevated 
slightly aboYe the g rade of the street. Here un fortunately track 
engin eers are not given much choice, for the authorities frequently 
demand a much wider tram: for instance. at Berlin, 25 mm. 

-I- T hickness of th<' 1/'eb.-\Vhile with the co mposite rail 8 mm. 
is usually a suffici ent width of rail welJ, with a si ngle web rail th e 
web should have the thi ckness of JO 111111. \ ;\/ith an eccentri c web 
ra il th e thi ckn e,s of the weh shonlcl he 16 111111 . 

5. Bas<' of Rails.-This should not be less than 100 111111. fnr 
horse-ca r rai ls and 130 111111. fo r el ectric rai ls. Th e base sho uld 
have a thi ckn ess at th e web of at least 20 111111, Thi s thickn ess 
may taper down at the encl.~ tQ ro 111111 , 



520 STREET R1\I LW:\Y JUUR~AL. [VoL. XV. No. 8. 

HVGVST, 1899. 

PUBLISIIF.D MONTHLY BY 

THE STREET RAILWAY PUBLISHING COMPANY 

MAIN OFFICE : 
NEW YORK, BEARD BUILDING, 120 LIBERTY STR EET. 

BRANCH OFFICES : 
CHICAGO ........ ....... ..... . ............. Monadnock Block. 
PHILADELPHIA ........................... 929 Chestnut S treet. 
LONDON ...................... 39 Victoria Street, Westminster. 
PARIS ............................... 50 Boulevard Haussman. 
COPEN HAGEN ............ V . Faber-Madsen, 9 Val by Langga<le. 
BERNE ........................ Chas. Rochat, 15 A Falkenburg. 
MILAN. . . . . . . . . . . . . . . . .... G uido Semenza, Via Paleocapa, 4. 
VIENNA ........ . ............ . .. E. A. Ziffer, I Giselastrasse, 9. 
ST. PETERSBURG . ......... Alexander L . Lineff, Ligovka, 67-22. 

Long Distauce Telephone, "~ew York, 4044 Cortlandt.'' 
Cable Address, "Stryjourn, New York ." 

TE RMS OF SUBSCRIPTION. 
iu the Uuited States and Canada .... .. ..................................... . . $4.00 p er annum. 
I 11 F . . f $6,oo 

u a ore1gn Countries, per an num .... .................................... ...... ......... / ;tfr 
Subscriptions payable always in advance, by check (preferred), mon ey 01der 

or postal note, to order of C. E. WHITTLESEY, Treasurer. 

NOTICE. 

> Papers and correspondence on all subjects of practical interest to 
our readers me cordially invited. Our columns are always op enfor 
the discussion lf problems of opera/ion, construction, enginee_ring, 
accounting, finance and invention. 

:,peciat effort wilt be 11wde lo answer promptly, and without 
charge, any reasonable request fur information wliicli maybe received 
from our readers and advertisers, answers being gi, 1cn tlzrough the 
columns of the Juu RNAT, wizen of general inft'rest , uthcrwise bylettf'I·. 

Street railway news and all infunnation rega rding cha nges of 
officers , new equipment, extensions, financial clia 11ges, etc., will be 
greatly appreciated for use in our Dircct01y, our Financial Supple
ment, or our news columns. 

Alt matters intended for publication in the current issues must 
be -·e, ci z,cd at our office not later tlzan tlze twenty-second of each mrmtk. 

Address all communications to 
Tlze Street Railway Publisldng Co. , 

Beard Building-, I20 Liberty Street, New York. 

\Ve are pl eased to note the incorporation in Great 
l\ritain of the Tramways and L ight Rail ways Association. 
an organi zation similar in scope and purpose to th e A meri
can St reet Rai lway Association, and with a function qnit e 
as valuabl e. no donbt , as that which the g reat Am erican 
Association has fo r so many years fulfill ed. T h e new asso
ciation is fathered by excell ent m en wid ely known in the 
industry, both at home and abroad. the six first members 
of the council being George Richardson, George F. Frv, 
E mil e Garcke, J. Barber Glenn , \V. ::\I. :;\Inrphy ancl Ste
phen Sellon. Th e honorary secretary is A . l\I. \i\Tillcox. 
editor of the "Railway \Vorld." V/ e sincerely wish our 
friends across the wat er th e hig)1 ~st m (_' asnre nf snccrss in 
th eir nrganizatinn. · 

Graphical methods of solving engineering problems ar~ 
zJ ways convenient ancl usually a time saver to the enginee r 
or worker in the electrical fi eld . For this reason we call 
at tention to th e application o f "graphics" to the propor
tioning of feeders, as contained in an article with inset 
sheet, published elsewhere in this number, and think that 
the ingenious methods adopted, based, as they are, upon 
correct geom etri cal principles, will commend their nse to 
onr readers. 

A careful study insti tuted to cletermine the canse of flat 
wheels on the 1\ orth Jersey St reet Railway recently has 
broug ht to lig ht the interesting fact that the rear wheels, 
particularly of double truck cars, are more subj ect to flat
ten ing than th e fo rward wheels. The argument adduced 
tn explain this is that when the brake shoes are applied, 
the tendency of the truck is to rock fo rward, bringing 
g reater weight on th e fo rward wheels and less on the rear 
wheels. As the brake rigging is arranged to produce an 
eqnal tension on both wheels, the rear wheel develops a 
tendency to slide before the fo rward wheel, 2.nd thi s is 
thought to produce th e fl att ening. A n effort is being made. 
to reduce this by so chang ing the brake leverage that a 
difference in pressure is exert ed by the two sets of brake 
shoes, corresponding to the difference in weig ht carried by 

each pair of wheels. T he outcome of this test will be 
watch ed with interest. 

The striking difference between E uropean and A merican 
track constrnction is shown in a set of track specifications 
by a prominent German eng in eer , which is published else
where in thi$ issne. It seems somewhat amusing to A meri
can readers to be told that the rolling mills hav~ now no 
difficulty in producing rails 39 ft. long, and that in asphalt 
paving the rail s can be butted , but that in block paving a 
space should be left for expansion and contraction. It is 
also contrary to the best A meri can practice to lay rails in 
asphalt without a stone setting, whil e th e frequent refer
ence to composite rails , and rail s with eccentric web and 
mitred joints. seem s strange to A meri can readers. Un
cloubteclly several of the differences in practice, such as the 
eccentric web rail and. the composite rail. are cine to dif
fe rences in conditions. \ Vhile the former rail undoubtedly 
possesses certain advantages from a structural standpoint, 
th e cost of milling the rail ends will undoubtedly preclncle 
it s general nse in this country, with present prices of labor, 
bnt this expense may not be as g reat in E urope. The 
composite rail has been tri ed to a limited extent only in 
this country, and perhaps under snch unfavorable condi
tions that its trne valne has not been determined by Ameri
can managers, but the sentiment in this country at present 
is practically unanimous in favor of a single web rail. Cer
tain other conditions must undoubtedly be attributed to 
differences in the weight of cars, the E uropean cars being, 
as a rul e, much lig hter and small er. T he tendency will 
grow, we think.however, in E uropean countries towards the 
employm ent of longe r and heavier car s. although the labor 
charge being lower . th ere is not the same incentive to- the 
use of long car s in E urope as in A merica. In other re
spects we look fo r a modification of the European practice 
in track lrnilcling. t ending towards the American grooved 
rail constrnction: and while municipal councils abroad 
seem unalterably opposed to any section of head similar tQ 
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the ,\mcrican standard girder rail, we should think that 
the Metropolitan or Crimmins' rail would admirably suit 
the conditions existing in European cities. 

There is grave danger that th e strong hold upon the ex
port trade in a hundred different industries which Ameri
can manufacturers have obtained during the past fiv e 
years will be loosened, if not destroyed, thi s year and next , 
by lack of foresight or sheer carelessness, either or both. 
The home demand for manufactured product has sud
denly become so almost overwhelming, and profit s im
mediately in sight seem to be so great, that the foreign de
mand is being in many cases neglected. and foreign agen
cies, which have been doing such magnificent work, and 
which are worthy of all support, are being "starved out" 
through refusal of home manufacturers to fill o rders ex
cept at practically prohibitive prices. T he wi sest of our 
manufacturers arc not, it is trne, falling into thi s mi stake , 
but mindful of the possibly temporary charac_ter of the 
home trade, are continuing to help out the foreign agencies 
in their endeavor to secure the wide and varied world 
market, which ought to be far m ore permanent in charac
ter than that of any one country, however rich and pros
perous. But too many of the small er manufacturers arc 
''spasmodic" in their effort to enter th e foreign fi eld , and 
will find it extremely hard to take up the lines again and 
renew old friendships when the necessity fo r foreign out
lets again comes upon them. 

The foreign customer in almost all branches of trade is a 
very different being from the American. The British 
people, home and colonial, are attracted by age and per
sistence in business dealings, and despise weak ancl ill-su s
tained effort. They are not constantly seeking lo\\' er 
prices, but will often deal for a score of years with long es
tablished houses with which they have a habit of dealing. 
With them confidence once lost is never regained. Con
tinental Europe buys in America, not because it wishes to 
do so-only because it has to. Any excuse which a cus
tomer can find for failure to place orders in America will 
he availed of. The South American trade has always be
longed chiefly to Great Britain, though partly to Germany 
and France. Latterly, pro-American fe eling has been 
largely developed in many of the South American 
countries, and it needs only a littl e cultivation to build up 
an important and constantly increasing market tor Ameri
can goods. Elsewhere in the purchasing countries of the 
world American goods have come to he highly reg;udecl 
for their intrinsic value and a new trade is partly worked 
up. This ought not now to be lost through carelessness 
or neglect. even when home profits arc more tempting. 

---- - ---
There is every reason in the wo··ld why America should 

become the great manufacturing nation of the world. \Vith 
limitless natural resources in coal ancl o res ; with unequaled 
internal and external transportation facilities, natural and 
created; with unsurpassed organizing ability for the crea
tion of vast industries ancl th e handling of labor; ancl with 
labor itself skilful, intelligent. well fed and well treatC' d for 
a hundred years past, our manufacturers may safely ex
pand their facilities to meet the present home demand. and 
a future foreign <km~md enornrnq sly greater than which 
exists to-day. 

1 n a lengthy argument in favor of the municipal control 
of st reet railways, which appeared in one of the New York 
dailys recently, great stress was laid upon the economic 
value of the fact that municipalities can borrow money at 
very low interest, and that consequently they could a fford 
to operate street railways at much lower rates than could 
a private corporation. This is an old and favorite argu
ment which seem s, from a superficial view, to be sound , 
but a littl e furth er consideration will show that it is not 
such a good argument in favo r of nmnicipal control as 
would first appear. The people who lend money to muni 
cipaiiti es do not accept low rates in interest from senti
mental grounds , but because the security is better than 
that which a private corporation can g ive. T he municipal
ity is practically an unlimited corporati on , made up by the 
different taxpayers. and the security given or pledged to 
make good the loan is their propert y. Now if, with private 
ownership , a railway should be uneconomicall y admini s
tered, o r if. even with excellent managem ent and the best 
human for<::sight, the line should prove unprofitable and 
the company fail, the loss does not com e upon the resident s 
of the citv. On th e other hand , however, if under munici
pal oper;tion a similar t rouble should be encountered, the 
citizens have to make up the defici ency. T hat is, the real 
property of all kinds belonging to the taxpayers is pledged 
as security for th e wisdom and ability of municipal offic ers 
as railway managers. T he tax payers pay the bill if any
thing goes wrong. lVlo reover, any possible saving in in 
terest account -will be far more than counterbalanced by 
the large increase in cost of labor sure to come with mu
nicipal ownership, since one thing which the advocates of 
nmnicipal o\\·nership always promise to do is to increase 
the wages of labor or reduce the hours of work , which 
amounts to the same thing. In fact, one of the laughable 
features of nmnicipal ownership arguments as usually ad
vanced is that "yon can eat your cake, and have it. too," 
i. e., you can reduce fares, increase wages of labor and 
make more money for the city's treasury-all at the same 
time. 

\Ve believe that :i\lr. Duffy and :i\fr. Ham were, on the 
whole, justifi ed in yielding to th e unanimous wish of the 
committees representing the Associations of Railroad 
Commissioners and of Railroad Accountants that "taxes" 
should be included in "deductions from income," instead 
of made a part of "operating expenses. ' ' though the latter 
classification was decided upon b_v the committee on 
standardization of accounts of the Street Railway Account
ants' Association of A m erica . It is best that railroad ac
counting practice should fir st be made uniform, and then 
should be corrected "from the inside." as it ,vere, where
ever corrections arc right and necessary. \Ye beli eve that 
taxes belong in operating expenses. in spite of the almost 
11niversal accounting practice to the contrary, and we have 
no cl oubt that in the course of time the reasons in favor of 
this will appeal to the different associations with sufficient 
force to cause a change to be made. The original argu
ment in fav or of the present ruling. \Yhich is a reversal of 
early practice, is that taxes arc nut within the control of 
the manager. and that hi s administration, th erefore, should 
not be held responsible for a non-tl cxible item of this kind. 
The real truth o f the matter is, however, that taxes arc 
affected as nmch as any other item in operating expenses 
by the wisdom or unwisdom of the manager in his dealings 
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with the publi c. If he is popular, fa ir minded and meets 
the public half way in any propositions fo r the public good, 
his company is not nearly so likely to be " struck"' by cru el 
and tmusual tax burdens. If, on the contrary, he is too 
generous, too yielding , too ready to establish dang erous 
precedents, a load may be fastened upon the company 
which it can never shake off .. Taking either point of view, 
it can be held as an absolute certainty that management 
ha s an influ ence on taxation as important as that on 
' 'wages of conductors and motormen," or any other pnre 
' 'operat ing expense, " where all that a manager can do is to 
increase or dimini sh an average volume of expenditure, 
which cannot be aboli shed in its entirety. If, therefo re, 
the test of managerial abili ty is to be expressed in the per
centage of operating expenses to gross receipts, taxes 
should be logically included, as the Street Railway Ac
countants ' Assoc iation decided . T he most important 
thing, however , is unifo rmity, and , as before stated, we be
li eve that th e Street R ailway Accountants' Associat ion 
should accept for the present the practice of the Interstate 
Commerce Associat ion and other ra il road accounting 
practi ce. 

Should Strikes be Permitted 

" If I should allow my men to strike, I should not be 
worthy of the position which T hold." . 

T hese pregnant vvords uttered by P resident Vreeland of 
th e Metropolitan Street Railway Compan y contain a tru th 
well worthy of interpretation, and a secret of successful 
management. 

T he employees of a modern electric railway-part icu
larly those in the transportation department-are not un
reasoning or unreasonable beings, eager to g ive ear to the 
counsel of demagogues or the ravings of the disaffec ted. 
O n th e contrary, th ey are usually intellig ent , frequently 
ambitious, and always apprec iative of the g enuine efforts 
of their employers to improve th eir condition . It would 
probably be impossible to-clay to induce th e employees of 
the Metropoli tan Street Rail way Company of New York , 
fo r example. to leave its service in a body, because they see 
in President Vreeland and hi s department heads chiefs 
who are sincere and honest in their fri endship fo r the men 
whom they employ, who are fair and just at all times in 
dealing with them, ancl who are ready to aid their em
ployees in the lower ranks of the service to rise to the 
higher in every practi cable way, recognizing merit and arn
-bition wherever it occurs. As M r . Vreeland fr equentl y 
says to hi s men : "There is just as mnch reason fo r any one 
of yon to hope th at he may become president of thi s com
pany as there was fo r me to expect a position of high re
sponsibil ity twenty years ago, when I was a flagman on 
the Long Island R ailroad ." T he secret of the hold which 
a manager can thu s obtain npon his men is found in hi s 
treatment of them as reasonabl e fellow citizens, recogniz
ing that each is doing a work as dig nifi ed in its way as is 
that of the department chief or the company's president 

"\\Then, therefo re, a strike of any magnitude occurs 11pon 
a street rai lway system, it is not safe to assume that the 
fanlt 1s wholly with the men, however unreasonable their 
demands may seem at fi rst sight to be. There is rarely 
heavy smoke without some fi re, and it is more than prob• 

able that men who claim to have gri evances are not wholl y 
without the elements of them, parti cularly as no body of 
men can afford to ask public sympathy on too flimsy pre
tex ts. If, now, the manager arbitraril y refu ses to di scuss 
such g ri evances frankl y and freely, or even if he lets the 
di saffection grow to serious proportions without quieting 
it by prompt investigation and correction of abuses, he 
runs a g rave ri sk of being found unworthy of the respon
sibilities placed upon him as a ' 'master of industry." His 
most important business is to make sure that hi s men have 
no excuse fo r striking- nothing which they ca11 urge as a 
sufficient reason. 

It does not fo llow by any means, however, that strikes 
can always be avoided. It is often the case that the in
coming of a new manager or superintendent , whose inten
tions, however good, are wholly unknown, is made the oc
casion of a strike, or of strike talk, which is reali y an effort 
to " find the master." U nder such circumstances the mis
chief may have gone too far for correction and the gage of 
battl e must be accepted. Again , a body of employees may 
be taken into a larger body through railway consolidations, 
as in Brooklyn, and before it can become assimilated and 
get used to the new management, di saffection may creep in 
and be fom ented by unworthy labor leaders to the point 
of ru pture. How much bl ame can attach to a manage
ment under these circumstances is not self evident, but de
pends upon the underl ying facts in the case. Other ex
ceptional causes may also lead to strikes without the possi
bili ty of putting blame upon the managers. Broadly 
speaking, however, it is true that the ablest street railway 
·managers of to-day are men who are not troubled by 
stri kes nor the fea r of them ; they do not hold themselves 
aloof from their employees , but mingle with them con
stantly, though without loss of dignity, commanding re
spect fo r the position rather than for the man. And they 
are lioncst in th eir fri endship fo r the workers in every 
branch of the service, not simply superficially desirous of 
being regarded as fri endly. 

But when a strike is actually declared, it must be fought 
to a fi nish , assuming, of course, that the company has de
liberately decided beforehand that it can go so far and no 
further , even if a strike be the consequence . The results 
of yielding to fo rce what is denied to reason are so utterly 
di sastrous to di scipline and success in management, and 
involve such dangers of renewed attempts to obtain further 
concessions that almost any loss of money or property is 
preferable to allowing strikers to succeed in their strike. 
A rbitration even is usually unwise or impossible in con
tests of thi s kind , partl y because the results of arbitration , 
parti cularl y where the matter of wages is to be considered, 
may mean bankruptcy to a company, and partly because if 
the decision of arbi trators is unsati sfactory to strikers 
th ey rarely. or never, consider themselves bound by it , but 
oft en decide to continu e th e strike until some sati sfactory 
conclusion is reached. 

T he best guarantee that the public can have that a street 
railway company will treat its employees with fairness, and 
that, in th e case of strikes actually declared, the burden of 
proof as to its justifi cation rests upon the strikers and not 
upon the company, is that "labor troubles" are so costly 
in thei r continuance and so di sastrous in their effects, that 
a management will never permit them to be brought about 
if it is possible to satisfy th e demands of the men . 
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High Speed Electric Railway Between Dusseldorf and 
Krefeld 

The electric railway between Diisseldorf and Krefeld , 
Germany, which was put in operation a few months ago, is 
of special interest, as it is the first installation in Europe of 
a high-speed electric railway. For this reason new 
methods and apparatus of a kind untri ed in European 
countries, had to be install ed. An interesting paper on this 
road was read at a recent meeting of the Verband Deut
scher Electrotechniker, in Hamburg, by Gustav Braun, 
from which the facts given below have been largely 
taken. 

The necessity for a direct connection between the two 
cities, Diisseldorf and Krefeld, was discussed as earl v as 

, 1830, and it may be said that the plan has been agit~ted 
ever since. Diisseldorf, which is situated on the right 
bank of the Rhine, and is famous for it s enormous indus-

portion consists of two large spans of 183 meters (600 ft.) 

each, framed by immense sandstone portals. At either 
side are a number of smaller spans . For the railroad two 
tracks have been laid , and two vehicles can pass outside 
of them at one time with ease. At each side of this road
way are two conveniently wide passenger walks. 

As th e electric road parallels a steam railway for the 
g reater part of its length it was necessary to adopt a speed 
of 40 km. (25 miles) per hour on open stretches, and here 
the highway was avoided as much as possible. For this 
r eason also the road does not pass through the intervening 
towns, but onl y touches them on the outskirts. 

T he route is shown in the map on page 527. The total 
length of the road from the Haroldstrasse in Diisseldorf 
to th e Rheinstrasse in Krefeld, is 22 km. (13.6 miles). The 
leng th of the open stretch between the stopping places, 
O berkassel and the Krefeld depot, is 16.7 km. (rn.4 miles). 
The steepest g rade is that of the bridge approaches, and is 
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MOTOR CAR AND TWO TRAIL CARS ON S CURVE IN KREFELD 

tries and as an important railway center and river harbor, 
has long felt the lack of opportunity to extend more than 
in one direction on account of the broad river; while 
Krefeld, situated 6 km. to the left of the Rhine, and the 
center of the German silk and velvet industry, has felt the 
necessity of being connected with the neighboring city on 
account of railroad facilities. 

In 1891 the State Minister of Railroads announced that 
the Government was not willing to grant the subsidy neces
sary for the building of the bridge across the Rhine required 
for the projected line, but if the city ofDiisseldorf,or a stock 
company, would build the bridge at its own expense, it 
could obtain permission for the collection of a reasonable 
bridge toll. Finally all difficulties were overcome, and 
the Rheinische Bahngesellchaft was formed in March, 
1896, for the purpose of constructing the required bridge 
at Diisseldorf and an electric railroad from that city to 
Krefeld. 

The bridge itself is a handsome structure. The main 

2½ per cent. Between the starting point in the city of 
Diisseldorf and the stopping place, Oberkassel, which may 
be considered the end of the Diisseldorf local traffic, doubl e 
tracks have been laid, while there is but a single track 
along the open stretch up to K refeld, excepting at the 
stopping places, where double tracks serve as turnouts. 

In K refeld onl y a small port ion is provided with two 
tracks. The entire road bed, however, has been laid out 

· with sufficient width so that two tracks, on a road bed 9.2 
m. wide, can be laid at any time without any difficulty. 

As it is the intention to eventually run State railway 
cars over the open stretch between Oberkassel and Krefeld 
for private use as well as the needs of the company, the 
gage and distance between tracks had to be chosen to con
form to the needs of these larger cars, which are consider
ably g reater than that required by street cars. On the 
stretches intended for the latter the distance between tracks 
is only 2.75 111. (9 ft. ) from center to center. 

For the portion between the bridge and Krefeld tie con-
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struction with Vignol T-rai l sections, 1 1 A of th e P russian 
rai lways, were chosen. T he rail s have a weig ht of 27.5 kg. 
per meter (54 lbs. per yard), which is sufficient fo r the sup
port of the large railway cars, as the lines are not to be used 
by the locomotives. The rails are laid in 12 m . (39 ft. 4 
ins.) lengths, and in this distance fifteen tie rods are used. 

The switches are of the tongue type, with a rad ius of 

TRAI N ON HIGH SPEED SECTION BETWEEN OBER-KASSEL 
AND HEERDT-LORRICK 

curvature of I 50 111 . (492 ft ), which permits the use of the 
railway cars. F or the fla nge rails in the city streets, 
P hoenix, type 25 A, with a weig ht of 42 kg. per meter (84 
lbs. per yard) were selected. 

T he construction of the road was started in the be
g inning of J uly, 1897. T he ground and stone work fo r the 
completion of the roadbed was beg un first and pushed so 
quickly that before winter set in the roadbed on the entire 
open portion, consisting of several cuts, road and railway 
cros ings at O sterath, ,vere fin ished, and the g reater part 
of the rails laid. In the fa ll of the same year the building 
of the central station was started, 
and roofed before winter, so that 
during the winter months the ma-
chine and boiler foundatio ns could 
be built. As soon as the warmer 
weather in year 1898 commenced, 
the outside work was resumed, and 
the several depots, which are very 
handsome, the car barns and work-
shops, as well as six dwelling 
houses fo r officers and workmen, 
were erected . In A pril the tracks 
were laid, in May the poles were 
placed in position and soon aft er 
the t rolley line was strung . 

and car equipment, while the well-known fi rm, E lek
tricitats-A ktien-Gesell schaft, fo rmerly \V. Lahmeyer & 
Co ., received the contract for the furni shing of the electri
cal machinery in the generating station, which had to con
form, however, to the plans of the Siemens & H alske 
Company. 

In view of an expected large demand for power by fac
tories, the power house was located at Oberkassel, near one 
end of the line. In order, however, profitably to feed the 
other end at K refeld, an accumulator plant was install ed at 
F ischeln, and housed in the beautiful depot at that place. 

The power house is a large, single-story building, con
taining the boiler, engine and generator rooms, as well as a 
repair workshop fo r cars . In the engine room are two 
horizontal tandem compound condensing steam engines of 
2 7 0 normal effective h.p. each, and 330 h.p. effective maxi
mum, at a speed of 90 r.p.m . T he engines were built by 
the H ohenzoll ern Machine Company of D iisseldorf. Di
rectly coupled to them are two shunt-wound continuous 
current generators, of 330 am ps. capacity at 6oo volts. 
O nly one of these units is in use at any one time, the other 
being held in reserve. Besides the above, for the charging 
of the batteri es, at F ischeln two sets of rotary converters 
have been installed, one for service and one fo r reserve, 
which furni sh an additional 45 volts. 

F or the lighting of the station there is another continu
ous current rotary converter which runs at a speed of 
goo rev. 4 amps. at 6oo volts, and delivers current at 1 IO 

volts pressure. All the electrical machines were furni shed 
hy the E lektricitats-Aktien-Gesellshaft , formerly W . Lah
meyer & Co., of Frankfo rt-on-JVIain. All machines in the 
engine and dynamo room can be reached by a 1 2,500 kg. 
(27,500 lb.) crane. T hree arc lights illuminate the room. 

In the boiler room are two water-tube boilers of 220 sq. 
m. (2370 sq. ft.) heating surface each, and a pressure of IO 

atm . They were also built by the Hohenzollern company. 
A voltage of 600 volts was chosen as being best suited in 
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Bids fo r supplying the electrical 
equipment fo r the line were re
quested by the R heinische Bahnge
sell schaft in 18g6 of a limited num
ber of well-known electrical fi rms, 
the results of which gave the com
pany plenty of material fo r com
parison. T hough the proposition 
of the fi rm Siemens & Halske was 
found to be the most acceptable, 
another competition with definit e 

CURVE CONSTRUCTION IN LUEG-ALLEE IN OBER-KASSEL 

instructions was opened, and again the Siemens & Halske 
proposition proved the best . O n account of the excellent 
general and special apparatus which this firm proposed to 
furn ish, as well as the splendid operation of all electric lines 
executed by it , it received the contract for the electrical 
equipment of th e road , that is the construction of the line 

this instance, so as to reduce the cost of the line to a mini
mum. A higher pressure was not advisable, as this would 
exclude any possibility of connecting the road with the 
electric roads of Diisseldorf and K refeld in the future. 

The overhead line, carried by iron poles, consists of two 
hard-drawn copper wires 9 mm. in diamefer (No. oo), 
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which are strung 15 cm. (6 ins.) apart, along th e single 
track portions, but are strung on both sides o f the roads 
along the two-track portions and at the turnouts, and 
doubly insulated from the ground. 

In order to prevent interruption of se rvice in case of a 
break in the trolley wire , a special power wire, 100 sq . mm. 
in section (No. 0000) is stretched along the entire route, 
and is connected to the troll ey wire at definit e distances so 
that in case th e latter should break the current can be in 
terrupted for a length only corresponding to the di stance 
between two successive poles. 

The distance between any two points of support is about 
30 m. (96 ft.) on the straight open sections and 35 m. (103 
ft.) within the city limits. A t curves and turnouts the dis
tance is considerably less. The advantage of supporting 
the trolley wire when the bow-sliding troll ey is used over 
that required by the wheel troll ey is especially evidenced 
by the sharp curves in Krefeld, particularly in th e S curves 
shown in one of the illustrations. The number of points 
of support of the trolley at this curve is remarkably small. 

All wires are arranged so that they can be tightened if 
they stretch, and every 300 m. (984 ft. ) the poles are made 
specially strong, so that a break in th e trolley wire does not 
cripple the entire line. 

Along the open stretch, from Oberkassel to Dissem, 
bracket poles are used; at the turnouts and on double track 
span construction is employed. At the land pillars of the 
new Rhine bridge the trolley poles also support the arc 
lamps. 

Three feeders lead from the power and accumulator sta-

The feed ers are supported by g lass insul ators on wooden 
crossarms, fa stened to th e upper part of the poles . In 
order to be able to report the cars along th e open stretch 
the several stations are connected by telephone. 

The car equipments, which we re al so furni shed by the 
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CAR FOR LOCAL TRAFFIC 

Siemens & Halske A. G., and conform to the requirements 
of this road, possess some departures from usual methods. 
The motors are mounted direct on the axles without 

STATION AT FORSTHAUS-ALEER AND TRAIN OF CARS 

tions to the feeding points at the stopping places The en
tire system is therefore divided into six independent sec
tions, which can be separately controlled, and are again 
subdivided into I km. (o.62-mile) lengths. Each one of 
these is separated from the adjoining one by a line insulator 
with switch and is protected by a lightning arrester. 

springs. Double trucks are used, and each truck carries 
on its inner axle a 35-40 h.p. motor. A pair of wheels with 
armature and mag net frame weighs about 2.9 tons. The 
fi eld consists of four poles, of which two are consequent. 
The diameter of th e wheels is 800 mm. (3 r.5 ins .). the wheel 
base is 1600 mm. ( 5ft . 2 ins.), and the distance between 
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axles 5.9 m . (19 ft..4 ins.). T he over-all length between 
buffers is 12-4 m. (43 ft.). 

The passenger cars have a seating capacity of thirty
four, and standing room for sixteen, and are divided into 
II. class ( 12 seats) and III. class (22 seats), wh ile the trail
ers in the III. class have cross seats, and those in the II. 
class have parlor car arrangement. T he platforms are pro-

DOUBLE TRUCK FOR 8-WH EEL CARS 

DOUBLE TRUCK CLOSED FREIGHT CAR 

INTERIOR OF OPEN TRAIL CAR 

vided with g lass storm doors; the illumination consists of 
eighteen 16 c.p. incandescent lamps. There are t~o lamps 
in the headlight, of wh ich only one burns, while the other 
one is held in reserve in case something should happen to 
the first. The cars are heated with briquettes, by means 
of a stove under the car frame, to which pipes are attached, 
running along under the seats. The interior and exterior 
finish of the cars is extremely elegant compared with 

other German roads, and care has been taken to make them 
as comfortable as possible. 

The cars can be braked in three different. ways, i.e., usu
ally by an air or hand brake, and in case of necessity by an 
electrical short-circu it brake. The air brake is of the 
Standard A ir Brake Company's type. Its compression 
pump is coupl ed direct to a small electric motor, which is 

TRUCK FOR 4-WHEEL CARS 

SINGLE TRUCK TRAIL CAR 

~-
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DOUBLE TRUCK .MOTOR CAR 

wound for 600 volts and uses 3-4 amps. in orde to com- • 
press the air to 3-6 atmospheres. The two-cylinder, single
acting compressor of 76 mm. (3 in.) piston diameter, and a 
stroke of 51 mm. (2 ins.) delivers 140 to 200 liters (5 to 7 cu. 
ft.) of free air per minute, at an average speed of 600 r.p.m. 
The weight of a four-axle motor car is 18,750 kg. (41,250 
lbs.). 

To insure the certainty of the current collection the 
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motor cars are supplied with two trolley poles of the well
known Siemens & Halske sliding contact type. T his has 
proved satisfactory with the high speed of 60 km . per hour . 

T he passenger trailers , open and closed freight cars are 
also supplied with air and hand brakes. The four-axle 
passenger trailers weigh, empty, 12,100 kg. (26,620 lbs.). 
For the local service in Diisseldorf and K refeld two-axle 
open and closed small cars are used. These closed two
axle passenger cars have a seating capacity of sixteen, and 
standing room for fourt een, and are elegantly furni shed . 
Tlie open trailers have a seating capacity of twenty-four , 
and standing room for twelve. Each axle of the motor 
car is driven by a 20 h.p . electric motor. T he current is 
collected by only one sliding trolley. T he local cars are 
equipped with a hand brake, but here also the electrical 
brake can be used. The freight cars. also have four axles, 
a wheel base of 1.4 m . (4 ft. 7 ins.), distance between axles 
5.2 m. (17 ft. ), weigh, empty, 7750 kg. (1 7,050 lbs.), and 
can carry a load of 6300 kg. (13 ,860 lbs.). T rial trips were 
made at the close of 1898, and speeds of 60 km . (37.2 miles) 
per hour were obtained, showing that the elect rical equip
ment was suited for even this speed, far in excess of the 
prescribed speed of 40 km. per hour. 
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At an early date the building of a 1.2 km. extension of 
the Di.isseldorf portion of the road will be begun, .8 km. 
of which will be of the underground conduit system of 
Budapest. 

•• 
Electric Transportation Systems at the Paris Exposition 

A rrangements are being made for the extensive intro
duction of transportation systems at the forthcoming ex
position in Paris in order to accommodate the large num
ber of strangers which, it is expected, will attend. With
out counting the Metropolitan road, the Orleans Railroad 
Company and the Compagnie des Chemins de Fer de 
l'Ouest will extend their tracks to the entrance of the ex
position . Both of these lines will be operated by power
ful electric locomotives, so that while the city of Paris will 
not be able to show any extensive application of electricity 
to tramway service, visitors will be able to see electric 
transportation on a large scale, with the employment of 
heavy electric locomotives. 

The plans adopted by the Orleans Railroad Company for 
the use of 45-ton electric locomotives, with a capacity 
of 700 h .p ., have already been described in the STREET 
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MAP AND PROFILE OF HIGH SPEED RAILWAY BETWEEN DUSSELDORF AND KREFELD 

The road was opened to the public on Dec. 15, 1898, and 
the service was under the control of the Siemens & Halske 
A. G., by contract for three months, and it was found that 
all requirements were met. 

For passenger service a through train le.aves each 
terminal station every half hour ; for local service between 
Diisseldorf and Oberkassel the small two-axle cars are 
used, which have a headway of from 6 to 8 minutes, while 
the small cars for the local service of Krefeld have a head
way of IO minutes. 

The freight and farm service is regular, and the trains 
have but a small headway. The results of service are as 
follows: 

___________ ,_ J_a_n_ua_•Y- 1 _F_e_br-ua_r_y _ M_ar-ch_ l April 

Kilometers traveled by 
4 axle motor cars .......... 43577.8 38242.9 

" t railers. . . . . . . . . . . . . . 7298.0 I 9223.6 
" freight cars . . . . . . . . . . . . . . . . 4144.3 

2 axle motor cars. . . . . . . . . . 15992. 1 14994. I 
" trailers ..... ........ . 

Number of long distance t 
passengers carried .. .. . ..• l 

N~:~::/:. ~~~~~ -~~~s·e-~~~~~} I 
50,763 44,673 

43,036 25,643 

43864.2 
rn253 o 
4843.3 

12869.1 
36.8 

45,726 

27,886 

44354.0 
13141.1 
5202.7 

12777.7 
453.4 

53,576 

3o,974 

RAILWAY JouRNAL. These locomotives, mounted on four 
ax les, each carrying one 25-h.p. motor, are able to draw 
a train of 250 tons at a speed of 50 km. per hour. The 
power station will have a capacity of 2000 kw., and will 
distribute current on the three-phase system at 5500 volts, 
with two substations, at which this current will be trans
formed to 550 volts for traction and 450 volts for lighting 
the trains. 

The Compagnie de l'Ouest has already commenced the 
construction of a power station, from which it will gen
erate current for, (1) electric traction on its Invalides-Ex
position-Versailles line; (2) for the compression of air for 
its compressed air locomotives; (3) for pumping purposes 
in its Invalides station; (4) for the electric lighting of its 
Invalides station; (5) for the electric lighting of its Champs 
de Mars station; (6) for the operation of elevators . 

T his power station will contain a number of groups of 
1200-h .p. engines, operating 800-kw. three-phase alter
nators, running at 5500 volts, at which the power will be 
distributed. There will be three substations at 2.4 km., 
6.7 km ., and 3.4 km. distance. 

The company will also install a number of electric loco
motives capable of drawing trains of 120 tons at a speed of 
50 km . per hour on a maximum grade of I per cent. 
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Financial and Operating Reports in Diagrammatic Form 
for Use of General Managers 

During the past two or three years the STREET RAILWAY 
J OURNAL has several times called attention to the value to 
the street railway manager of diagrams, or "curves," in 
interpreting the financial results and details of operation of 
his system. In no other way can five and ten year reports 
be so well examined and compared. T he usual system 
of comparing "this year" with " last year" by figures is 
oft entimes unsatisfactory, in that one or lJoth of the two 
years may be exceptional in certain respects, and it is .often, 
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with J an uary, and is traced through the following year in 
another color. Five colors, red, black, purple, gree11 and 
blue are provided for in the general scheme, and the result 
is, perhaps, more distinct than appears in the accompany
ing illustrations, where black lines only are used. Every 
detail of gross receipts and operating expenses, in both 
railway and lamp departments, is represented by these dia
grams in Mr. Beggs' pocketbook, and from the index in 
front the desired page can be quickly found. 
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FIGS. I AND 2.- MILWAUKEE NOTE BOOK 

if not always, desirable to have before one on the same 
sheet th e result s of several years' operation. 

In Figs. r and 2 * may be seen one form in which th e gen
eral results from the operation of a street railway fo r many 
years can be compared. A diagram in thi s same fo rm 
can be made for months, as well as years, so that nineteen 
di:1grams would reflect comparative monthly, quarterly, 
semi-annual and annual reports covering any desired 
period-ten, fifteen, or twenty years. 

Mr, H. C. Mackay, auditor of the l\Iilwaukee E lectric 
Railway & Light Company, about a year ago presented to 
General Manager John I. Beggs a pocketbook, in which 
appeared in diagrammatic form, but on a system some
what different from that just illustrated, practically all the 
details of operation , information concerning which would 
be desired. Illustrations of two or three of the typical 
pages of this book are given herewith. Each year·is traced 
through the different months by a line of a given color of 
ink. On completing the year another line commences 

*F rom STREET RAit.WAY Jou RNAt., July, 1897, pp. 410-11. 

The general manager of the Maple Leaf line, a large 
steam railroad of the \Vest, employs a clerk whose sole 
business it is to translate into diagrams of this form all the 
fig ures submitted by the auditing department. In this 
way Mr. Stickney can rapidly go over the reports of each 
month , seeing at a g lance whether or not pay roll s are be
ing increased or diminished, and to what extent, and 
where leakages occur, and can get a much better compara
tive bird's eye view of the entire system in its operating 
and financial phases than could possibly be obtained in 
any other way except by the expenditure of far greater 
time. 

---♦•----

Electric R ailways at Florence,~Italy 

One of the first of the modern electric railways i11 Eu
rope was built in Florence, in 1891, and connected that 
city with Fiesole, a mountain suburb of the city . During 
the last year, however, the principal tramway company of 
the city, la Societe des Florentins, has completed the 
equipment of its lines, comprising about 60 km. of track, 
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cJ. nd the famous city of Savanarola, Dante and Galileo now 
11ossesses an electric rai lway complete in modern equip
ment . The installation was made by the French T hom
son-Houston Company, and was put in operation Dec . 5, 
1898. 

The track construction within the city is made up of the 
standard Broca rail s, weighing 34 kg. per 111., and mounted 
on metal ties weighing 18.75 kg. each, and spaced seven 
to every ten meters. In the suburbs the V ignole rail is 
used, weighing 24 kg . per 111. , laid on oak ties. T hese rail s 
have a length of 9 meters and each rests on ten ties . The 
rails are bonded with the Chicago rail bond, 9 mm . in di
ameter, and are cross connected every 50 meters. The re
turn fe eders are made up of old rails weighing 30 kg. per 
m., connected electrically ,md buried a distance of 700 mm. 

0 T . M . E . R . & L . Co. 0 

Comparison of Earnin,rs. 
S erirs Arc L a mji_s Citt,. 

1897 Rerl, 1898 Black, 1899 ~~E_l~ 1~00 Green, 1~01 Blue. -----
AMOUNT. JAN. FEB. MAR , APL, MAY JUN. JUL. AUG , SEP, OCT, NOV, DEC. AVEh.AGE. 

/2()00 

1/.'"J.'.O 
IJ !JOO 
IJS,;o 
ff8rJO 

117/i(J 

fliOO 
IIG,r;o 

I !GOO 
ll5ii0 
I l50U 
lt i tiO 
f/ 4()() 

f/350 
___ .,.. __________ 

11::mo I ---
f / 2/iO 

11200 
:..,_J ,_ 

- ~ - ---
flf.'iO I ----
fl JOO 
f/0,";0 
IIOOn I 
IO!J.'iO ~ ---
/09(!(} 

f O,f.';.'W 
~ 

108(!0 - --
/0 7."W --
fOi(JO 

·-
f(Jfj,"j() -f{)(j(j() 

- -
IO.'i,;O -tmoo --
IOJ.,'iO -
104()0 

,03,.-,0 
( 0300 

IO~.'iU 
IOWO 
l0/.'iO 
I0/0 () '··1 --=== f(JO.'i () 

l0000 I - ' ===] _i ___ 
9 !1.',() :- 1,--9900 
98.'j() .. J- i=--9S00 
97.'iO :I·----- - !---:-9700 ------- -9fi,'j() .. -~-
9fi00 

9.,.,o ·---9,iOO 
94[,0 

:.,400 

93.IO 
9300 
92.$0 

9200 
9 /,r;0 

9/00 
90.'W 
9()()0 

surface o f 155 m 2
• and capable of furni shing 2500 to 3000 

kg . of dry steam per hour under a pressure of 9 atmos
pheres. Green economizers are used, and the chimney is 
55 meters in heig ht. The eng ine room com:ains three 
E scher \Vyss & Company's tandem , compound condens
ing eng in es, two of 700 i.h .p . each and th e third of 350 h.p ., 
all running at 120 r.p.m . T he air pumps are operated di
rectly from th e engine shaft , !mt the condenser pumps are 
driven by a 25-h .p . electric motor. A travelin g crane of 15 
tons capacity completes th e mechanical equipment o f th e 
engine room . 

T he g enerators are of lhe T hom son-H ouston M . P . 
type. Two are of 425 kw. capacity, and one of 225 kw. 
capacity. Th e switchboard is made up of eig h '. panels, of 
which three a r l.'. fo r the generators, two fo r the feeders, one 
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FIGS. 3 AND 4. - PAGES FROM MILWAUKEE HAND BOOK 

in the ground. The outgoing feeders are also carried un
derground in the center of the city, and are of 250 mm 2

• 

and 500 m1112
• section. The suburban feeders are entirely 

overhead and are composed of bare copper wires of 250 
mm2

• and 125 mm 2
• section . 

The overhead system 1s standard , with a trolley wire 
8.25 mm. diameter and is divided into sections of about 
50 meters in length, each equipped with a lightning ar
rester. 

The power station is a handsome building, the front of 
which is finish ed in the characteristic Italian style with 
alternating horizontal stripes of dark and light material , 
and is located about the center of the system. The boiler 
room contains four 'vVeinlig boilers, each with a heating 

a totali zer pan el, one for the distribution of electric power 
and on e a lighting panel for station and car house use. 

There are seventy-five car s, of which sixty are closed 
cars, each equipped with two G. E . 800 motors; ten are 
open ca rs with the same equipment ancl fi ve are closed ca rs 
equipped with two G. E. 57 motors. T he latter cars are in-
1ended to act as locomotives in driving ordinary fr eight 
cars within th e city, where steam locomotives are not per
mitted . Th e cars carry thirty-eight passengers each , and 
;,re equipped with electric brakes and are mounted on Brill 
trucks. The company al so possesses a number of trail cars 
which are used on days of special traffic, but are not em
ployed under ordinary operating conditions. T hese cars 
are also equipped with electric brakes. 
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Electric Railroading in Corea 

Some of the difficulties of operating electric railroads in 
oriental countries are almost as g reat as those experienced 
in this country, and occasionally a mob wiq take offense 
at the management of the railroad. and destroy nearly as 
much property in the same length of time as a more civil
ized mob provided with improved instruments of destruc-

..,,..:..---:.,...~ !"'..,;- ,~ .-. , ,,:,, • .t.. ... ,.. 
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RUINS OF CAR IN COREA 

tion can accomplish in the same length of time in this part 
of the g lobe. 

An incident of this kind occurred on May 26 at Seoul, 
Corea, where an electric railway has been in operation 
for a few months. It was the first road of its kind in the 
country, and at the start the natives took kindly to it, the 
opening celebration continuing practically for a week. 
Unfortunately for the railway company, however, soon 
after the opening of the line a drought occurred, which 
threatened the failure of the rice crop. As the most likely 
cause, the natives imagined that rain was cut off by the 
electric wires, and to them the most obvious way to obtain 
the needed showers was to remove the objectionable cause. 
T his they proceeded to do by tea ring down the trolley 
wires and burning the cars. The result of a few hours of 
this pastime is shown in the accompanying engraving, 
where the only thing left of the cars was the J . G. Brill 
trucks on which they were mounted, and which do not 
seem to have been injured by the conflagration above 
them. It is interesting to note that order was very quickly 
restored after this example of the mob 's violence, as the 
method adopted by the government was a simple one, and 
consisted in cutting off the heads of some of the rioters. 

CLEANING AWAY THE DEBRIS 

The simple minds of the natives soon comprehended that 
droughts and trolley cars are less serious calamities than 
the loss of one's head, and are likely to leave the cars 
alone in the future. 

According to the press dispatches of the riot the disturb-

ance was largely quelled by two officers of the company, 
H. R . Bostwick, formerly of San Francisco, manager of 
the Seoul Electric Railway Company, and H. Raymond 
Krumm of Columbus, Ohio, chief of the Imperial En
gineering Department, who, alone and unarmed, by their 
coolness and nerve dispersed a howling mob of from 3000 
to 4000 Orientials and saved their own lives, the power 
house and electric plant. 

• •• 
New Road in Massachusetts 

Westminster and Gardner, Mass., are two towns re
spectively 7 and 12 miles west of Fitchburg, Mass., on the 
line of the Fitchburg Railroad. The village of West
minster is about a mile and a half distant from the railroad 
station of that name, and between it and Fitchburg no ade
quate accommodation for local traffic can be obtained 
through the steam road. The Gardner, Westminster & 
Fitchburg Street Railway is an electric line, of which all 
but three miles have been completed, connecting the three 
places named. Frederick S. Coolidge, of Fitchburg, is 
president, and the general management of the road is to 
be in the hands of M . A. Coolidge, who has the contract 
for construction, and will do all buying for the work. 

A power house and car barn are now being erected at 
Westminster. H. G. Howard, of Ashburnham, has the 
contract for the former, which is of brick, 82 ft. x 85 ft. 
The car barn is being built by M. C. Ryan, of Gardner, and 
is of wood, with brick underpinning. It will be heated by 
steam from the power station. 

The boilers are three in number, of the horizontal tubu
lar type, 72 ins. in diameter by 21 ft. 6 ins. long, built by D. 
M. Dillon, of Fitchburg. They are to rest on ordinary 
brick settings with rough stone foundations and are to 
have firebrick linings throughout. The engines are two 
Slater cross compounds, 14 ins . x 28 ins. x 36 ins., of 300 
h.p. each . They will be erected on brick foundations over 
a concrete bed 2 ft . deep, the outside dimensions of the 
foundations being 25 ft. 4 ins. x 20 ft. I I ins. The stack 
is of brick, IO ft. 8 ins. square outside, with a circular core 
5 ft. in diameter and 85 ft. high. The piping contract, in
cluding the heaters, pumps, etc., has been placed with the 
Walworth Construction & Supply Company, of Boston. 
Warren pumps and condensers, Cochrane separators, 
Wheeler heaters, Crane valves, Metropolitan injectors and 
Johns' asbestos fire felt covering will be used throughout. 
The generators are two 225 kw. General Electric 550-volt 
machines. The car equipments, also furnished by the Gen
eral Electric Company, include motors for eight double 
truck cars. Hodges & Harrington, of Boston, are the en
gineers for the power plant. 

The individuals controlling the road form also a ma
jority interest in the Gardner Street Railway, a road cover
ing some 5 miles of streets in the town of Gardner. This 
road is at present supplied with power by the Gardner 
Electric Light Company, but will be operated from the 
Westminster plant when the latter is completed. 

I realize that it is a hard matter for the Government to 
make a flat rate to cover all roads and the local condition 
pertaining to each road; but as they have attempted to do 
this, I claim that they should have made the rate flattering 
enough to the electric railroads to make them at least in
terested in the subject, and that three cents per mile for 
pouch service and sixteen cents per mile for 16-ft. cars, 
which are fast becoming obsolete and replaced by cars 
from one-third to twice as large, is not enough. From pa
per at the Boston Convention, 1898. 
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The Recent Street Railway Strikes 

The Brooklyn strike of July was clue to dissatisfa cti on 
among the men of the Nassau E lectric Railway system, 
which has recently been taken into the great combination 
which now controls nearly all th e surface and elevated 
railways of Br.ooklyn. T he N assau men are said to be 
made up largely of former strikers who were "locked out" 
in the last great Brookl yn strike, and wh o remained out 
of work until the Nassau system was built by the J ohnsons, 
by whom they were largely re-engaged. Rightly or 
wrongly, th ese Nassau men seem to have felt that their 
past record was being brought against th em by the man
agement of the Brooklyn Rapid Transit system, and that 
sooner or later practically all would be discharged upon 
one pretext or another. It was also claimed by them that 
the provi sions of the ten-hour law were being evaded and 
that the men, particularly in the N assau system, were 
obliged to run their cars at high speeds under serious 
nervous strain for more than the legal limit of a clay. All 
other grievances than these two were merely perfunctory 
or non-existent. 

There appears to be littl e doubt that strike fee ling was 
secretly fostered by \Vall Street speculators fo r the fall , 
and at a critical moment Albert L. Johnson, form erly 
president of the Nassau system, came out in open cham
pionship of the cause of his old employees, and as a con
tributor to their funds. Almost immediately aft er this the 
strike was declared. 

There ,vas never from the first the slightest hope of suc
cess. The disaffection was not general, but highl y local
ized, and in spite of th e most urgent effort on the part of 
the strikers, but few of the employees of the Rapid Transit 
system, outside of the Nassau lines , could be induced to 
"go out." The strike was short lived, and ended in a 
lock-out of most of the Nassau men and a few of the re
mainder. There was some violence, including one serious 
case where dynamite was used to blow up a portion of the 
elevated structure, but the prompt and stern determination 
of the police to preserve order at all costs was laraelv ef-
fective in preventing serious riots or bloodshed. 

0 

• 

The strike on the Metropolitan Street Railway svstem 
was a roaring farce. The absurd Parsons, Grand :i\[aster 
\Vorkman of the Knights of Labor, pretended at first to 
represent a powerful organization among the J\Ietropolitan 
employees, although nearly 90 per cent of the latter had 
signed a statement which they sent to President Vreeland 
to the effect that they were entirely satisfied with their 
tr e_atment, and had appointed no representatives to present 
grievances. Later on, certain over-enthusiastic follow ers 
of Parsons, who were chiefly ex-employees of th e :Metro
politan Company, demanded that he declare a strike and 
although he used his best efforts to J)revent this fe;rin a 

' b' 

no doubt , that the weakness of hi s alleged organization 
woul~ thereby become known, he was carried away and 
practically forced to declare the strike. As a result hardly 
one hundred men out of the 3500 Metropolitan emplovees 
responded to his call. The cars ran almost as u"snal 
thr?ughout the city, and the g reat body of employees re
mamed loyal to the management which has clone so much 
to improve th eir condition during the past six or eiaht 
years. Statement after statement was issued by Pars~ns 
to the effect that the tie-t1p was complete, and the re
mainder of the men would go out immediately, but the em
ployees themselves laughed him to scorn and went about 
their business. There was practically no violence on anv 
line except the Second Avenue, where, in fact, the di saf
fection was chiefly localized, this having been one of th e 
last properties to be brought into the Metropolitan system. 

T he Cl eveland strike in its revived fo rm belongs to a 
wholl y different and far more dangerous class th an the 
,'\ cw York strike. As Mayor F arl ey of Cleveland says, 
'' ( )ur people seem to have gone crazy." T he strikers have 
~1ctu~,l ly come out witli a public statement justi fy in g \' io
lence as necessary-a very rare thing in strike annals, 
,,vhere th e labor leaders generall y di sclaim all at tem pts at 
vi ri lencc, and fr equently all ege that it is practiced by the 
friend s of the railway company in order that th e men may 
lose ;:.yrnpr1lh y i11 their struggle. Ncvn before have hig1

1 

explosive:; been .·) freely used e1S in t it,' Cleveland st· ike 
to date . Cars have been blown up, :--,ombs have l.ice11 
thro,vn into car houses, shots have been fired at car~:. pas-
5eng(: rs and non-union motormen, and the latter have been 
ma! treated at every opportunity. T o quell the insnrrec
tion, for it is little less than that, the local t roops have all 
been ordered out, and the State t roops call ed fo r , and 
l\f ayor Farley states that no effort ~vill be spared to stop 
the reign of terror which now exists in Cleveland. It is 
much to be feared that a large part of the tro uble has been 
clue to lack of firmn ess of the city g overnm ent in dealing 
with the strikers at the beginning of the difficulty, but the 
authorities now seem full y aroused to th e occasion, and 
the result cannot be in question . 

---•♦+---

New Railway in Ohio 

The new line being built at Galion, Ohio, by the Ohio 
Central Traction Company is nearly completed, and the 
company will commence operations soon. The company 
owns 12 mil es of track, laid with 60-lb. T rail s, and about 
eight cars. F our of these cars will be 36-ft. doubl e-truck 
combination cars, and four ten-bench open cars. The cars 
will be mounted on the Brill maximum traction and N o. 
21 trucks, and the cars will be built by th e American Car 
Company. The power station will contain two 250-h.p. 
Slater Engines , two 150-kw. General Electric generators, 
and two 250 water tube boilers built by the Turner En
gineering Company, of Bucyrus, Ohio. Located on the 
route of the road will be a park, known as Secaium Park. 
It comprises 58 acres, and is being fitt ed up with a summer 
th eater, which will seat from 800 to 1000 persons, also with 
a large pavilion, seats, tables, etc. The president of the 
company is I. A . K elsey, of \Vest H aven, Conn., and the 
g eneral manager, \V. E. Haycox. ., 

Chartered Car Rates in Rochester 

The R ochester Railway Company, of Rochester, N . Y. , 
publish es the following as the rates for chartered cars 
during the coming season: 

CITY LINES 

One m otor car to any point. .. . .. . ........................ $..J.. OO 
One motor car and return. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.oo 
One motor car and trailer to any point.. . . . . . . . . . . . . . . . . . . . 5.00 
One motor car and trailer and return. . . . . . . . . . . . . . . . . . . . . . . 9.00 

CH ARLOTT E AN D WI NDSOR BE,\ CII 

One motor car one way .................................... $6.oo 
One motor car one way and return ....................... . . 10.00 
One motor car one way with trail er ........ . . . . . . . . . . . . . . . . 9.00 
One motor car one way with trailer and return . . . . . . . . . . . . . 14 . oo 

CH ARTE R ED CA RS (BY THE HOUR) 

F irst hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $..J. .OO 
E ach hour after . .................... . .................... -. 2.00 

PRIVATE CAR 

First hour ........ ... . ..... .. ............................. $5.00 
Each hour 2.fter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 

One motor ca r and trailer wi ll carry 100 passengers comfortably 
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LEGAL NOTES AND COMMENTS* 
EDITED BY J. A sPINWALL HoDGE, JR., OF THE 

NEw YoRK BAR 

The Constitutionality of the Ford Amendment to the 
New York Tax Law 

In the June number of the J ouRN,\L we commented 
upon the taxation of franchi ses, and especially upon the 
tax proposed by what was known as the Ford F ranchise 
bill, which has since become an act of the New York 
L egislature, after having been amended in two important 
particulars. · 

T he constitutionality of that act, owing chiefly, if not 
wholly, to the amendments which were made to it at the 
in stance of the Governor in the extra session of the L egis
lature, is being seriously questioned and upon two 
g rounds . 

Fi rst, it is contended that the act is unconstitu tional in 
that it provides for the appointment by the Governor of 
officers who shall make local assessments fo r the purpose 
of taxation; while the constituti on provides, in section 2, 

of article 10, that all State, town and village offi cers whose 
election or appointment is not othenvise provided fo r by 
th e constitution, shall be elected by the elec tors of suci1 
city, town or village or appointed by such authoriti es 
thereof as the Legislature shall designate for that purpose. 

Th e supporters of thi s contention cite the case of the 
P eople vs. Raymond, 37 N. Y., 428. Chapter 410 of the 
Laws of 1867, provided for the appointment , by the Gov
ernor, of an offi cer to be known as th e Commissioner of 
Taxes and Assessment of the City and County of New 
York, and the constitutionality of the act was attac ked in 
that case. 

In answer to the arg ument made by the counsel of the 
opponents of the act that additional powers and duties 
were conferred upon the offic e created by the act and that 
t l~ e- ~ffi ce was a new one, and so was n~t withi1~ the pro
h1b1t1on of the constitution, the court observed: 

" If offi ces can thus be made new, the section of th e con
stitution above quoted may readil y be made a nullity. I 
am far from conceding that it would be competent for th e 
Legislature to take from the city all control over the as
sessment of the property of th e ci ty for purposes of taxa
tion_, and vest this power in the central authority, by con
ferring powers upon the officers or boards, upon which 
they conferred it over other subjects, and imposing duties 
upon th em entirely fo reig n to those of making the assess-
1nent. " 

But it is to be noted that the powers and duties of the 
commissioner under that act were limited to the territory 
of the city and county of New York. 

\ A/ e are not able to subscribe to the proposition that this 
case establishes th e proposition for which those who cite 
it contend, especiall y in view of other decisions of the 
Court of A ppeals, beginning with the case of the People 
vs. Draper, 15 N. Y., 532., the doctrine of which was re
affirmed in th e People vs. Shepard , 36 N. Y., 28 s. 

The Draper case involved the constitutionalit ; of the act 
creating the Metropolitan Police District. T here the 
Court of Appeals h eld that an act was constitutional which 
cr: ated the offi ce of Police Commissioners (who were ad
mit~edly lo~al offi cers when ap pointed for a sing le city) to 
~ct 111 ~ territory to be known as the Metropolitan District, 
mcludmg the city of New York and some conti a uous ter
ritory. And this, notwithstanding that it was° admitted 
t~a~ _had they been. ap~ointed fo r a single cit v, the pro
l11b1t10n of the const1tut10n would apply and notwithstancl-

E 
.* Communication s_ n,lating t o this department m ay b e addr essed to the 

d1tors, Johnston Bmldmg, 30 Broad Street, New y ork. 

ing that it was contended wi th reason that the act created 
a new politi cal division of the State. 

It will be noticed that the Ford bill appoints officers who 
would be local were they appointed for any particular city, 
but g ives to them powers and duties over the entire State. 
T he act, therefore, is not as open to constitutional ob
jec tions as the ac t passed upon in the Draper case, for no 
n ew political divi sion of the State is created by the L egis
lature fiat, and the State offi cers who are appointed have 
duties in every city alike. 

It is quite true that the Draper case was very severely 
criti cised in the Court of A ppeals in the case of the People 
vs. Albertson, 55 N. Y., pp. 50, 64, but the criticism there 
made by Judge A ll en, writing for the Court, is rather di
rected to the creation of the Metropolitan District than to 
the proposition which is involved in the appointment of a 
general State offic er to perform duties throughout the 
State, and di st ing ui shes between an office created for a 
particular locality and one which covers a larger legitimate 
political division . 

The principle of the Draper case that the officer who 
performs duti es beyond, as well as within, the limits of a 
particular locality is not a local officer of that locality, 
whatever his duties may be in it , has never been overruled 
by the Court of Appeals. 

The second, and it seems to us m ore serious objection, 
to the constitutionality of the act, is that the tax levied is 
unequal. 

By the am endment to the bill, it is provided that if it 
shall appear that the person or corporation owning a fran
chi se has paid during the preceding year to the city, town 
or village any sum of money on account of the franchise, 
all such amounts, except such as is paid for pavina or re-

. b 
pavmg the streets, shall be deducted from the tax levied 
and the remainder shall be th e tax that is payable by the 
holder of the fran chi se. 

\A/ e have in a preceding article referred to the inequality 
which disting ui shes between a payment on account of pav
ing and payments made for other purposes. But the ob
jection on the ground of inequality is broader add goes 
deeper. 

It would readily be admitted that a system of taxation 
is unconstitutional , because unequal if it provides that a 
real estate owner who could show that he paid a larger 
sum fo r hi s property, which h e had purchased from the 
State, than hi s next door neighbor, should have a deduc
tion made from the tax levied upon him. Yet this is what 
the amended Ford act does. 

A n individual or a corporation · (for the act applies to 
both) who owns a franchi se is to be granted a deduction 
if he is, by som e previous agreement, paying a part or the 
whole o f the purchase price in instalments. As between 
a corporation which has paid a lump sum for a franchise 
and one which has bargained for an annual payment, how
ever computed, the discrimination is seemingly unjust and 
the tax unequal. 

The only an; wer to this serious objection is that the 
State might have remitted the annual payment; in other 
words, forgiven its debtor, and then levied a tax on all 
alike. Thus in tvrn acts, neither of which would have been 
unconstitutional, the Legislature would have accomplished 
the sam e result as has been attempted in the Ford act. The 
supporters of the constitutiona:Iity of the act are entitled 
to any comfort they may derive from that consideration. 

H. 

CHARTERS, ORDINANCES, FRANCHISES, ETC. 

CONNECTICUT.-Franchise-Location-Terminus-Descrip
tion. 

A street railroad charter described the location and terminus 
of the road as "over and through Main street in the town of S. to 
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a convenient point in sa id town , where co nn ec ti o ns can be made 
with the 'S. & P.' Electric R ailroad," and authori zed it to connect 
with any other str eet railroad. H eld, tha t the terminus was suf
ficiently desc ribed, and the ri ght to build th e road was not affected 
by the fa ct that the ''S . & P." road was abandoned, and conn ec
tion could not be made with it.-(Central Ry . & E lec. Co. vs. N. 
Y ., N. H. & I-I. R. R. Co., 43 At!. R ep. , 490.) 

NEW YORK.-Nuisance-I mplied Powers- Injunction-Ap
peal. 

I. Where the tri a l co urt docs not fully state th e fact s found, 
but dec id es th at defendant' s condu ct amounts to a nuisance, th e 
Court of A ppeal s, after an affi1 mance by the Appellate Divi sion, 
must assume the existenc e of th e nui sance. 

2. Where a statute authori zes a company to co nstruct and oper
ate a railroad, the implied autho rity to operate a turntable in con
nection therewith does not justify its operation , so as to constitute 
a private nui sance. 

3. Where a continuing trespass is shown, which must n eces
sa rily result in substantial dam ages to plaintiff' s property, which 
are in no way offset by benefit s, a permanent inju nctio n may be 
issued, although th e amount of the damages is not fixed.-(Garvey 
vs. Long Island R. R. Co., 54 N. E. Rep., 58.) 

LI AB ILITY FOR NEG LI GENCE. 

ALABAMA.-Injuries to Passen ger A li ghting-Argument of 
Counsel-Instructions-Negligence-Discharge of Passenger
Sudden Starting-Contributory N egligcnce. 

r. In an ac tio n fo r death o f a passenger, caused by a sudden 
jerk of a street car while he was at tempting to alig ht th erefrom , 
the evidence tended to sho w that , through negligence of the con
ductor, the car was carri ed beyond the passenger' s desti nat ion. 
The conductor testified that th e passenger was drunk, use d pro
fane language, and made faces at some women on th e car. T here 
was evidence to contradict th ese statements. Held, that a state
ment of plaintiff' s counse l, in a rgument , that, not satisfied with 
taking the passenger' s life, the conducto r attempted to rob him of 
his good name, was not improper. 

2. In an action for death of a passe n ger, claimed to ha,·e been 
caused by a sudden jerk o f a street ca r while he was alighting, a 
passenger t estified for th e company that. to the best of hi s reco l
lection, the car stopped at the crossing. A ll of the company' s 
te stimony was not introduced to show that the ca r so stopped. 
Held, that a charge that some of the testimony offered by the 
company tended to show that the car stopped a t the crossing was 
not erroneous. 

3. In an action for dea th of a passen ger, claim ed to ha,·e been 
caused by a sudden jerk of th e car while he wa s al ig htin g there
from, a witness testifi ed that th e ca r slowed up almost to a stand
still, it being hard to tell wheth er it was going o r standin g still. 
The court charged tha t some witn ess tes tified that the car so nea r
ly stopped that its m otion wa s a lmost imperceptible, but subse
quently withdrew th e statem ent , saying m ere ly th at some of the 
testimony tended to sh ow that the car slowed up. H eld. not 
error. 

4. Where a street car. havin g fa il ed to stop at a crossing in 
compliance with a passe nger's request, slows up beyond such cr oss
ing to such an extent as to imply an invitation to him to alight . it 
is th e duty of the operatives n ot to cau se the car to jerk suddenly 
so as to endanger hi s sa fety . 

5. Where a street ca r slows up to a ll ow a passenge r to alight . 
and he is injured by a sudden jerk thereof, hi s at tempting to aligh t 
before the car ac tually stops cannot be held contributory · negl i
gence, as matter of law. but it is for th e jury to de termine, 
though the passenger ci rri ed a small bundl e und er o ne arm 
(which, however, was not shown to have incumbered him) , 
whether he was negli gent o r not. 

6. In an ac ti on for injuries to a passenger, so me witnesses testi
fied that, when the stree t ca r had slowed up nearly to a standstill, 
the pa ssenger attempted to a li ght , and by a sudden jerk of the car 
was thrown down. Other witnesses tes tified tha t the passenger 
was thrown fro m the platform after the ca r had started, and whi le 
it was going six or eight mil es an hour. It wa s admitted that the 
pa sse nge r was n egli gently riding on th e steps o r platform in 
violation of the rul es. H eld, that a charge that such negligence 
alone woull not defea t a r ecovery, unless it proximately con
tributed to the injury, was proper. 

7. In an action for injuri es to a passenger, claimed to have 
been caused by a sudden jerk of the car , throwing him off, a 
charge that , if the injury r esulted from the passenger's riding on 
the platform, h e could not r ecover, was properly refu sed, a s it 
did not hypothesize such ridin g as the proximate cause. 

8. Ordinarily it is not, as a matt er o f law, contributory negli 
gence for a passenger , when the stree t ca r is slowing up to allow 
him to alight, to go upon the platform or steps before the car has 

actually stopped.-(Birmin g ham R y. & E k e. Co. vs. J ames, 25 
So. Rep., 847.) 

CON NECT l CUT.-Crossing Track-N egligence- F.vidence
Default-Appeal- R eview. 

I. In a negligence case, in which the question of legal li ability 
is purely that of prudent co ndu ct under circumstances peculi ar to 
the ca se, and no violatio n of law by the trial court is apparent 
from th e r eco rd , it s conclu sion as to negligence or legal li ability, 
in cludin g the measure of duty and the ex tent of its performance, 
is final. 

,, Deceased passed a street ca r stan din g at its termius ready 
to start in th e direc ti on in which he was traveling with a wagon. 
After traveling a lo ngside of th e track for so me time he turned to 
cross the track , and was struck by the ca r and killed. H e did not 
stop befor e turnin g across the track, and it did not ap pea r whether 
he looke<l b2ck or li stener! befo re attempting to cross. H e was 
sli ghtly deaf. \Vh en he started to cross the car was a t least 70 ft. 
from him, and he had tim e, at th e speed at which h e was driving, 
to have cro ssed th e track ahead of the car had it b een goin g at it s 

ordinary and pro per rate of speed. H eld, in an ac tion to recover 
for decea sed 's death , that he was not g uilty of co ntributo ry negli 
genc e as a m att er of law. 

3. On th e hea rin g in damages after a default in an action 
aga inst a street rai lway company to recoYer fo r death of a person 
run over by its cars, it appeared that deceased was driving along
side of th e track, and turnc-d to dri ve across the track, when he 
was struck Ly a car from behin d and killed. The car was coast
ing down a heavy grade at a speed g reater than its ordinary, proper 
rate, and after seei ng deceased o n the track not less than 70 ft. 
ahead of h im, th e motorman was un able t o stop th e ca r until after 
it had gone 200 ft. further , th ough it could be stopped within 70 

ft. when going at it s usual ra te o f speed. In tryin g to stop the 
car the m otorman failed to sand the track, which was slippery in 
places. H eld , that a finding that th e stree t railway company had 
not shown it s fr eedom from negligence was warranted, as after 
the default th e burden of proof was on it.-(Lawler vs. H artford 
St. Ry. Co., 43 A t!. R ep. , 545.) 

lLLI NO IS.-Injury to P ersons Near Track-Questi o ns for 
Jury- In strnct io ns-:i\Iot io n in Arrest of Judgment. 

r. Plaintiff was on a crossing n ear a sidewa lk, beside a police
man, waitin g to cross a stree t crowded with vehicl es, when de 
fendant' s cars came around a cune at a speed of about six mile s 
an hour, and the g ripman. not seeing or not h eedin g th e police
man's sig nal to stop, ran again st a vehicl e, throwing it aga inst 
pla intiff, causing her injury. H eld , that whether plaintiff wa s ex
ercising ordinary ca re fo r her own sa fety. and wheth er defendant 
was negli gent, were questions fo r th e jury. 

0 The refu sal of an instruction limiting the damages alleged 
to hav e been sustained by plaintiff to a just compensation for the 
injury is not erroneou s, wh ere the court had in structed that no 
exe mplary da mages were allowable. 

3. A motion in arrest of judgment, because o f a defect in the 
record. in that the declaration was not filed ten clays before the 
second term of th e court at which the suit was begun, is properly 
oyerrnled, where the decla rat io n was fil ed before the date on 
which defendant was se rved with summons.-( Chicago City Ry. 
Co. vs. R oach, 54 N. E. Rep. , 212.) 

ILLI NOIS.-Personal Injuries-EYidence-In struction s. 
r. \Vhere, in an action for personal injurie s caused by plaintiff's 

wagon being struck by defendant 's car, there was evidence that 
after the wagon was struck it was carried 70 to So ft. before the 
car could be stopped. and th ere was conflicting evidence as to the 
rate of spe ed a t which th e car was moving, th e question whether 
th e car was m ovin g at a negligent rate of speed was properly left 
to the jury. 

0 \Vhere there is no ev idence that defendant was negligent in 
any m anner other than that charged in the declaration. and the 
jury were charged that the evidence must show that defendant wa s 
negligent as charged in the declaration, a charge to find for 
plaintiff if they found defendant negligent is not error, although it 
does not limit the negligence t o that allege<l in the declaration.
(West Chicago St. Ry. Co. vs. :Mu sa, 54 N. E. Rep. , 168.) 

INDIANA.- Recei ver s of United States Courts-Action for 
Death of Husband- D amages-In structions-In sta ntaneou s 
Death-Survival o f Cause of Action . 

I. Under 25 Stat. , 436, providing tha t every receiver o f any 
property, appointed by any United States court , may be sued in 
respect to a1;y act o r t ran sactic n of hi s in carryi ng on the busi
ness connected with such property, without previous leave of the 
court in which he was appointed, but such suit sha ll be subject to 
the general equity juri sdi ction of the court in which he was ap
pointed so far as necessary to th e end s o f justice , an action ca n be 
maintained in the State court s against a r eceiver operating a rail 
road for negligence, without fir st obtai n ing leaye from the United 
States Court appointing him. 
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2. Five thousand dollars is not an excessive verdict in favor of 
a widow fo'."' the wrongful death of h er husband where he was in 
good health ; fifty years of age ; was at at the time of hi s death 
earning $1,150 per annum as U nited States po stal clerk, whi ch· 
position he had held fo r seventeen years; left a wife and two 
children dependent upon him, nineteen and fourteen years old, 
and his expec tancy of li fe was about twenty-one years. 

3. In an action fo r wrongful death, it is not necessa ry to show 
that decea sed would have been abl e to continue to earn what he 
was receiving at the time of hi s dea th, o r wh at part of hi s earnings 
he expended fo r the benefit of hi s fa mily, o r what part of h is time 
he spent with his fami ly, or what part h e took in raising and edu
cating hi s sons, in o rder to entitle his widow to more than nomi
nal damages. 

4. In an act ion by a wife fo r the wrongful death of h er hus
ba nd, an instruction that she is entitled to recover for the pecu
niary loss sustained by h er is not erroneous, as bein g vague, in de
fining the damages to which she was entitl ed, in the absence of a 
request fo r m ore explicit instructions. 

5. In an act ion under the statute , which provides that when
ever the death of a person shall be ca used by the wrongful act of 
anoth er , and it is such as would , if death had not ensued, entitled 
the party injured to maintain an action and recover damages 
therefor, then the person wh o would h ave been liable if death had 
not ensued shall be liable to an action by th e personal representa
tive of dece,:sed fo r the exclusive benefit of the widow and the 
next of kin , an in struction that plaintiff cannot recover if her in
testa te's death wa s in stantaneous is erroneous, as the statute does 
not contemplate the survival of a cause of action which would 
oth erwi se abate with death, but crea tes a cause of action.-(Malott 
vs. Shimer , 54 N. E. R ep., ror.) 

I ND I ANA.-Actions for D eath of Child- W ho May Sue. 
Under Homer' s R ev. St. , 1897, Sec. 266, providing that a fat her 

(or , in case of his death, th e mother) may sue fo r damages for in
jury or death of a child, a woman wh o is n eith er the moth er of a 

• child nor has legally adopted it cannot m aintain an action for 
damages for its death, alt hough sh e ha s rai sed it from in fa ncy, and 
maintained and supported it as h er child.-(Citi zen s' St. Ry. Co. 
vs. Cooper, 53 N. E. R ep., 1092.) 

K ANSAS.-D egree of Care-Injury to P asseng er-Acts of In
termeddler-Negli genc e of Employee-Obj ections to Evidence. 

r. A street r ailway company is bound to the highest possibl e 
caution and prudence in ldtin g off its passengers at its stopping 
olaces, and its employees must not m erely wait a reasonable ti1ne 
to enable the passen gers to ali ght, without looking to see whether 
such has been don e, but they must see and know that th e pas
sengers are safely off befo re starting the car in motion again. 

2. \ \Then a street railway car is negli gently started in m oti on 
before a passenger endeavoring to leave it ha s safely alighted 
from it, and while it is so in motion the passen ger is seized with 
an attack of di zziness. which prevents hi m from holdin g on, and, 
in co nsequence, he fall s off and is injured, the company is liabl e. 

3. A stree t railway company is not r esponsible for injuries re
sulting from the act of an intermeddler in the running of its ca rs, 
whi ch its employees could n ot fo resee and guard against; but 
wh en such act of intermecldlin g consists in g iving the sig nal t o 
start th e car in motion, and th e conducto r in charge, without see
ing and knowing that a passenger has safely ali ght ed before the 
car started, does not stop. it as soon as ca n be, but allows it t o 
continue in motion in obedi ence to the unauth ori zed signal, he 
will be h eld to have ratified and adopted th e act of th e intermed
dler, and th e company will be liable for the consequent injury as 
caused by an act of it s employee's negli gence. 

4. If, by custom among street railway empl oyees, known and 
assented to by the company, those wh o are on duty are in the 
habit of calling fo r and receiving assi sta nce from those who 
are not at the time on duty , and an employee off duty, thus called 
upon, undertakes to render the assis tance ask ed, he wi ll be re
garded as in th e employ of the company for such service ; and, if 
h e negligently abandons the work before completing it, whereby 
injuries to a passen ger occur, the company will be liable. 

5. If, however, such custom does not exist , or, existing, is not 
known and assented to by the company, but an employee on duty 
deputes the one off duty to assis t him, and h e undertakes to do 
so, but negligently fa ils to fully perform it, whereby injury to a 
passenger occurs, the company is likewise liable, because of the 
negligent abandonment of duty by the employee directly charge
able with its performance. 

6. When additional bodily injuries and damages resulting 
therefrom were n ot alleged in the plaintiff's petition, but evidence 
of them was received upon the trial without objection by the de
fe ndant, and upon which evidence the defendant cross-examined 
the witnesses giving it, an objection to it cannot be made for the 
first time by a request to in struct the jury to disregard it in mak-

ing up their verdict.-(Leavenworth Elec. Ry. Co. vs. Cusick, 57 
Pac. Rep., 519.) 

11ICHIGAN.-Crossing Street Car Tracks-Duty to Look
Contributory Negligence. 

A woman, twenty-s ix years old, who has crossed street car 
tracks at th e place where sh e is injured fo r about a year, and is 
fa miliar with the running of cars thereon, will be guilty of con
tributory negligenc e when she stands about six feet from the 
track to permit a ca r to pass h er-, and then passes behind the car 
an d in front of a car on the other track, going in the opposite 
direction, by whi ch sh e is injured, and there is a space of S ft. be
tween the track s, and no physical obstacl e t o prevent her seeing 
the approachin g car if she looks after the first ca r passes.-(Mc
Carthy vs. Detroit Citizens' St. Ry. Co., 79 N. W. Rep., 63r.) 

MINNESOTA.-Injury to Passenger-Evidence-New Trial. 
r. On the evidenc e, held, that the St. P aul City Railway Com

pany and the Minneapoli s Street R ailway Company were jointly 
operating the Interurban Line, partly owned by each, and con
nect in g the two cities, and each one is liable for the acts and 
omissions of the other in operating the same. 

2 . H eld, the un corr oborated evidence of the plaintiff on the 
vi tal and essential point in the case is so inherently unreasonable 
and improbabl e that the trial court abused its di sc retion in failing 
to grant a new tri al.- (Messen ger vs. St. Paul City Ry. Co., 79 
N. W. R ep. , 583.) 

M ISSOURI.- Harmless Error- Speed of Car-Ringing Bell
N egligence of Parent's-Instructions. 

r. Fai lu re of a stree t ca r company to equip its car with a 
fender, which would h ave prevented the injury complained of, 
is not, in th e absence of an ordinance o r statute requiring it, negli
gence. 

2 . Where, on cross-examination , a witness for defendant says 
that he testified in a certain way before the coroner, and his testi
m ony on the trial is substantially the same, it is harml ess error to 
allow coun sel fo r defendant to read his testimony before the cor
oner ( R ev. St. 1889, Sec. 2303), providin g that the Supreme or 
Appellate Court shall not r evise a judgment unless it believes that 
the all eged error materially affec ted the m erits. 

3. In an action to recover for injuries alleged to have been 
caused by the negligence of defendant's motorman and conductor, 
it is competent fo r the motorman (who has been shown to be ex
perienced) , after testifying to what was done, t o testify that there 
was nothin g else that he could have done, under the circum
stances, to prevent tlrn injury, as such test im ony does not preclude 
th e jury from finding from the other testimony that h e could 
have done so mething which h e fa il ed to do. 

4. In an action to recover for person al injuries, plaintiff alleged 
that defendant was negli gent in running its cars at a greater rate 
of speed than was permitted by an ordinance. The evidence dis
proved thi s allegation. Held, that the court properly took the 
question of negli gence on account of the speed of the car from 
the jury, as plaintiff was not entitl ed to r ely on common-law negli
gence as to its speed. 

5. A complaint alleged that defendant was guilty of negligence 
in failing to rin g the bell on its g ripcar as it approached the 
crossin g wh ere the injury occurred. Plaintiffs witnesses testified 
that they did not hear the bell , but admitted they were not paying 
attention, while defendant' s witnesses testified that the bell was 
run g twice, which was the usual signal at a crossing. H eld, that 
an instructi on, at defendant' s request (plaintiff m aking none), 
that, if the jury found from th e evidence that the gripman rang 
the bell as the train approached the crossing, it must find for de
fe ndant on that issue, is not erroneous. 

6. I t is not error to refuse to g ive an in st ruction, though it 
states the law correctly, where there is no evidence in the case on . 
which to predicate it. 

7. An instruction that defendant is liable, even though the 
parents of the child kill ed were negli gent in permitting it to be on 
the street unattended, if the person operating defendant's car 
which killed it was negligent , and his ·negligence was the imme
diate cause of the injury, and by the exerci se of ordinary care and 
precaution the injury might have been avoided, is properly refused 
because it excludes the principle that defendant would be liable if, 
after the discovery of the danger in which the child was, the ex
erci se of ordinary care would have averted the injury, and it fail ed 
to exerci se such care, o r if it failed to di scover the danger through 
its own recklessness, when by the exercise of ordinary care it 
could have discovered the danger and averted it, and because it 
makes defendant liable, if negligent, tlaough th e negligence of 
plaintiff contributed to the injm y.-(Hogan et al. vs. Citizens' Ry. 
Co., 51 S. W. R ep. , 473.) 

MISSOURI.-Injuries to P assengers-N egligence~Riding on 
Footboard-Contributory Negligence- Instructions- Trial-Wit
n esses-Con tra die ti on. 
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r. In an action again sl a street rai lway company for the death 
of a passenger, eaused by collision between the ear on which h e 
was riding and a broken-down wagon on the track, there was evi
dence that the gripma n was engaged in conve rsation with a pas
senger, and was not looking at the track ah ead of him. Passengers 
on the train testified that they saw the wagon on the traek wh en 
within 50 to 125 ft. from it, and the driver o f the wagon and an
other testified that the driver had gone up the traek about 60 ft. 
to warn the approachin g ear, but that th e gripman paid no atten
tion to him ; the evidenee bein g confli cting whether the car could 
have been stopped within 40 ft. or in not le ss th an 75 ft. Held, 
that the question of the g ripman's negligence was for the jury. 

2. A passenger o n a cable car notifi ed th e g ripman of his inten
tion to get off at a erossing, and preparatory to doing so stepped 
on a footboard running alongsid e the car on which persons get
ting off the car were obliged to step. T he motorman failed to 
stop at the cro ss in g, and stated h e would let the passenger off a t 
the next erossing, and th ereupon the passenger remained stand
ing on the footboard, tho ugh there were empty seats in the ca r, 
and, before r eaching the next street he was kill ed by the car eo l
liding with a wagon on the track. Held, that the passenger was 
not guilty of eo ntributory n egli genee in remaining on the foot
board while the ear was going to the n ext crossin g, the position 
not having been vo luntarily assumed by h im. 

3. Nor was he guilty o f co ntributory negligenee in that he saw 
the obstruction whi ch caused the injury on the track ah ead of the 
car in time to have stepped back into hi s seat, and failed to do so, 
as he had a right to assume that he would be carri ed safely, and 
that the gripman would see the obstruetion in time to prevent a 
collision. 

4. A passenger con fronted with sudden danger while on a ca r 
is not guilty of contributory i:egli gence mere ly beeause he fails 
to exercise what mi ght have see med to oth er s the best judgment 
in trying to avo id the danger. 

5. In an action against a st reet railway company for the death 
of a passenger from injuries received while riding on a running 
board used to step on in getting on and off the car, an instruction 
that if the passenger voluntarily left hi s seat in the car to ride on 
the running boa rd, and that he would not have been injured had 
he not been standing ther eo n, and if the position o n the running 
board was an unsafe one for passen gers, no recovery can be had, 
is properly r efus ed, since it prohibits a recovery notwithstanding 
the carrier's fa ilure to exerci se the greatest care to carry h im safe
ly, though he had voluntarily assumed an unsafe position. 

6. In an action fo r th e death of a passenger from injuries re
ceived while riding on a carr an instruction that if the passenger 
voluntarily left hi s seat, and took up th e position in which he was 
injured, and that he wotild not have bee n inj ured had h e remained 
in his seat, no r ecovery can be had unless the person in ch arge of 
the car saw him in hi s position of danger in ti me to have pre
vented the injury, is properly r efu sed, as it assumes that the posi
tion which the passenger took was dangerous as a matter of law, 
and that no recovery could be had, though the injury was caused 
by the negligent m anagement o f the train. 

7- A witness cannot be contradicted by proof that on a prior 
occasion he expresse d an opinion at variance with the facts testi
fied to by him. 

8. In an action fo r the death of a stree t car passenger from in
juries caused by the car in whi ch he was riding colliding with an 
obstruction on the track whi le the pass~nger was rid in g on the 
footboard of the car preparatory to getting off, th e charge being 
negligence, in that the co lli sic n could have been avoided ·with 
ordinary care, an instruction that the carrier is liable if the injury 
was the r esult of even sli ght negligence in th e management of the 
train, is not erroneous as enlarg ing the issues. 

9. A street r ailway company is bound to exerci se towards it s 
passengers the utmost care and diligence of a very cautious per
son, and an instruction that it will be li able if its servants are 
guilty of even slight negligence is proper. 

IO. In a negli gence case the court need not, in it s charge, define 
the word "negligence." 

II. In an action for the death of a street ca r passenger, caused 
by th~ car in which he was riding colliding with a wagon, an in
struction using th e term, "a broken-down wagon and obstr ucti on 
~vhich was at said time upon and in close proximity to the track s, " 
1s not erroneous as assumin g that th ere was a broken-down wao-on 
on the track, where th e evidence shows that part of the wa;on 
extended over one of the rails for a distance of one foot. 

12. Nor is such an instruction erroneous where the ca rrier has 
requested an instruction, assuming that there was an obstruction 
on the track, thereby co!:l.ceding the fact. 
. 13. In an action fo r the death of a passenger caused by the car 
m which h e was ridin g colliding with an obst ruction on the track, 
an instruction that the ca rri er is liable if its ser vants in charge of 

!he ear saw th e obstruction 111 time to stop the car and avoid the 
dan ger, or could , by the exe reise of the care required of them, 
have seen it in time to stop the ca r, fo llowed by an in struction as 
to th e degree of care required of a carri er, is not erroneous as re
quiring the carrier's se rvant .0 stop the car when he saw the ob
struction, th ough too late to avoid the injury.-(Sweeney vs. Kan
sas City Cable Ry. Co., 51 S. W. Rep., 682.) 

NEW YORK-Appeal-Review-Question s Considered. 
I. In an action by a husband for the loss of hi s wife's services 

through injuries received by her, the husband cannot for the first 
time on appeal rai se the question that the joint negligence of the 
wife and defendant cannot defeat his rights. 

Crossi ng Accidents- Contributory Negligence. 
2. The question whether a person run over by a street car at a 

crossing was g uilty of contributory ne g ligence is for the jury, 
where it appears that, before stepping into the road, she looked in 
both directions for approaching ears, and then walked fast to
wards th e other side of the street, and stepped on the track on 
which she was struck, without again looking.-(Hickman vs. Nas
sau Elec. R. R. Co., 58 N. Y. Suppl., 858.) 

NEW YORK.-Injury to Passengers-Defects in Roadbed
Notiee. 

r. A passenger was injured in ali ghting from a street ear by 
the giving way of the roadbed, which wa s elevated, the street 
having been cut down to a lower level. The proof did not show 
by whose ageney the streel was lowered, but similar accidents had 
happened to passengers alighting from defendant's cars in that 
v1c1111ty. Held, that, even if defendant was not responsible for the 
lowering of the st reet, it was bound, knowing the defective condi
tion of its roadbed, to inform passengers about to alight thereon 
that they could not safely do so . 

Same-Exercise of Due Care. 
2. \ Vhile a street railway company may not be obliged to fur

nish a passenger a safe place to alight from its cars, where they 
are stopped not at a regular stopping place at hi s instance, yet, if 
it has provided any portion of it s roadbed as a plaee for passengers 
to ali ght , it must exercise reasonable care to keep that particular 
place safe for th e purpose.-(Flack vs. Nassau Elec. R. Co., 58 
N. Y. Suppl., 839.) 

NE\V YORK.-Master and Servant-Personal Injury-Negli
gence of Co-Employee. 

r. Two bobtail horse cars, each in cha rge of a driver, met on 
the same track. At the request of one of the drivers, a boy about 
twelve years of age got on the rear platform of his car, which was 
a safe place, to drive the horse back to a switch, while the driver 
took charge of the brake at the other end. It was necessary for 
the driver to get some one to assis t him, as there were no other 
employees of the company in the vicinity. Other boys boarded 
the car, and the driver pretended he was coming through it to 
ca tch them, whereupon they sc rambled off, and pushing the boy 
who was drivin g off the the platform, he fell under the car and 
was injured. H eld , that, assuming that the boy was an emergency 
employee, and that his injury was due to the negligence of the 
driver, h e and the driver were co-employees, and the railway com 
pa ny was not liable. 

Trespasser on Street Car- Personal Injury-Company's Lia
bility. 

2. A bov boarded a bobtail car, at the request of the driver, to 
drive the l;orse attach ed to the hind platform back to a switch . 
,vh ile the driver attended to the brake at the other end. Other 
boys boarded the car, and, on the driver pretendin g he was com
ing through to catch them, they scrambled off, and , pushing the 
boy driving off the platform, he fell under the car and was in
jured. Held, that, assuming that he was a trespasser, the com
pany was not liable, since the driver coul d not have foreseen that 
the i.njury would re sult from his act, and hence it was not the 
proximate cause thereof. 

Passenger for Hire. 
3. A boy about twelve years old, at the request of the driver in 

charge of a bobtail street car, which met on a single track. got 
on the rear platform, to which the horse was hitched, and drove 
back to a switch, while the driver attended to the brake. Held, 
that he was not a passenger for hire, and that the railway company 
was not liable for an injury caused by the negligence of the 
driver.-(Marks vs. Ro che ste r Ry. Co., 58 N. Y. Suppl., 210.) 

NE\V YORK.- Injuries to P~ssengcrs-Ncgligence-Evidence. 
In an action for injuries received in alighting from a street car, 

pla intiff testified that the car suddenly started as she was attempt
ing to take hold of a brass rail on the car to aid her in gettin g off, 
thereby throwin g her to th e ground. The conductor and two di s
interested witnesses testified that, while the car was still in mo
tion, plaintiff, though told by the conductor to wait until it 
stopped, got off, and was thrown to th e ground. Held, that a 
finding that plaintiff's injuries were caused by starting the car too 
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soon, was again st th e weight of the evidenc e.- (Ormo nd vs. 
Metropolitan S t. R y. Co., 58 N. Y. Suppl. , 335.) 

NE\ V YO R K.- Injury to P assenger. 
A verdic t for plai ntiff in an action aga inst a street car compa ny 

fo r injuri es alleg ed to have been r eceived by th e car sta rting whil e 
she wa s aligh ti ng at a street cross in g is not concl usive, but will be 
set a side, as aga inst th e weigh t of the evidence, where the un cor 
roborated" evidence of plaintiff that the car started w hile she wa s 
ali gh tin g was cont radicted by the conductor , g ripman and two 
disinterest ed witnesses. who testifi ed that the accident happened 
no rth of the crossing, and that plainti ff ali ghted fr om the car 
before it ca m e to a stop.-(Connor vs. Metropolitan St. Ry. Co. , 
58 N. Y. S uppl. , 340. ) . 

NE\ V YO R K - I njuries to P assen gers-Evidence. 
Plaintiff t esti fi ed that a st reet car was start ed aft er it h ad 

stop ped, and after h e had a foot on a step, and h e was th rown 
into an excavatio n and injured. A person on th e opposite side of 
the street part ially corrobo rated and partiall y contradi cted plaint
iff' s testi m ony. Six other persons who were n ear the place of the 
accident , two of whom were di sinterested pas sengers, testifi ed that 
the car did not stop at a ll , and that plaintiff fe ll into the excava
t ion befo re he touch ed the car. H eld , that a judgm ent for plaint
iff was not sustain ed.- ( H ansen vs. T hird Ave. R . Co., 58 N . Y. 
Suppl. , 282.) 

NEW Y ORK - R ai lroads-T urnouts- Ri gh t to Const ru ct. 
r. A city deeded a strip of land in a st reet to a r ailroad co m

pany and its lessee s, succ essors and assigns. with the r ight to use 
it fo r the purposes of tracks and tu r nouts in the same manner a s 
on land ceded by it to th e city. A succe ssor of such com pany 
leased such st ri p to anoth er, whose charte r a utho rized it t o mai n
tai n a ra ilroad with n ecessary append ages. H eld, that the lessee 
co mpany could construct a nece ssary turn out fr om it s track s on 
such stri p to a fr eigh t yard situated nea r it. 

Sam e.- R ight to Connect- Inter section. 
2. U nde r laws 1890, chap. 565, sec . 4, subd. 5 (laws 1875, chap. 

606. se c. 26. subd. 3) . autho ri zi ng any co rporatio n fo rmed th er e
unde r to j oin or uni te it s rai lroad wi th any other railroad befo re 
const ructed at any poi nt on it s route, the two roads need not 
ac tually inter sec t in o rd er that a connec ti on be auth ori zed. 

Street R ailroads-E levated R ailroad- Ri ght to Connect. 
3. Laws 1839, chap 218, r e-enac ted in laws 1890, chap. 565, sec. 

78, m akes it lawful for any railroa d co rpo rati on to contract with 
any other railroad corporatio n fo r th e use of th eir r espec ti ve roads, 
o r any nart thereof. Laws 1875, chap. 606, sec. 26, subd. 3 (l aws 
1890, ch ap. 565, sec. 4, subd. S) . which contemplated the co nst ruc
tion of elevated str eet rai lroads, p rov ides that any corpo ration 
for med thereunder may join or uni te it s railroad with any other 
rai lroad befo re con st ructed a t any po int on its ro ute, and upo n the 
grounds of such other road ; a nd sec. 26, subd. 5, prohibits any 
elevated rai lway com pany fo rmed under th e act fr om usin g o r 
occupying any streets excep t those desig nated fo r it s ro ute. L aw s 
1890, chap. 565 , sec. 129, p rohi bi t s a ny such company from con
structin g a street surface r ai lroad. H eld , that an elevated rai l
road company could connec t with a sur face r ailroad com pany, 
a nd that they could agree fo r the u se of each oth er 's track s, the 
connect ion bei ng en tir ely on the latter com pany' s land. 

R ai lroa ds-Viaduct- Ri ght to Con nect. 
4. \Vhere a city deeds a ra il road co mpany a strip of land in a 

st reet fo r the purpose of ra il road tracks and turn outs, t o be used 
and traveled over by ca r s and locom otives and otherwise, in the 
same manner a s the track s on land ceded by the company to th e 
ci ty, th e compa ny may con~truct a viaduct on such land to con
nect with an el eva ted railroad. 

Sam e.- Connect ing with Freight Yards. 
5. Such company may also. by another viaduct , connec t such 

viaduct with its fr eight yards, situated near such land. 
New York City- Connect ion of R ailroads-Consent o f A ssem 

bly. 
6. Th e g ranti ng of permits by the Hi ghway Com mi ssion er of 

New Y ork City to an eleva ted and a surface railroad to connect 
th eir tracks by a viaduct so as to enable each to operate its ca r s 
on the track s o f the other , does not create a new franchi se, so as 
to r equire the consent thereto of the Muni cipal Assembly, under 
sections 72-74 of the charter. 

Sa me.-Authority of Highway Commissioners. 
7. U nder N ew York charter, secs. 524 a nd 525, g ivin g the Com

mi ssioner of Highways cogni za nce and contro l of the layi n g or 
relaying o f railroad track s in th e streets, and providi ng that there 
shall be n o di stu rbance of the street except with hi s permission , 
h e has authority t o p ermit an eleva ted ra ilroad t o connect wi th a 
surface road under an agreem ent for the use by each o f the· other 's 
tracks.-(Gall agh er vs. K eati ng et al. , 58 N . Y. Suppl. , 366; af
fi rmed on appeal, 57 N . Y. S uppl., 632, rr23.) 

Further Progress Towards Standardizing Street Railway 
Reports 

The fo llowing is a copy of the report made by C. N . 
D uffy, chairman of the Committee on a Standard System 
of Street Railway Accounting of the Street R aihvay Ac
countants' Association of America, to P resident Calder
wood covering the action taken at a meeting of the repre
sentatives of several railway accounting associations, held 
in N ew York City, July I I: 

ST. L ours, July 21 , 1899. 
J ohn F. Calderwood, Esq ., president o f the Street Railway A c

cou11tants' Associati on o f A meri ca, M inneapoli s, M inn.: 
Dear S ir.- In r esponse to the invita tion o f Wm. 0. Seymour, 

o f the Board of R ailroad Commi ssioners of the State of Connecti
cut , to att end a m eetin g at th e IVIanhattan H otel, New Y or k City, 
on July rr , 1899, to confe r with the committee r epresenting the 
N ati onal A ssociati on of Sta te R ail road Commi ssioners, and a 
committee representing th e Associa tion o f A m erican Railway A c
counting Officer s, fo r general di scussion upon the subject o f a 
class ifi cati o n of con structio n and operating expenses of street 
railways, I beg leave to r eport that Wm. F. H am and myself at
tended thi s m eeting, r ep resentin g th e Street R ailway Accountants' 
Associati on of A m erica. 

T he fo llowin g g en tlem en were present at the m eetin g : Wm. 0 . 
Seym our, m ember of Boa rd of R ailroad Commi ssioners o f the 
State of Connecticut , and chairman of committee on cl assificatio n 
of constru ction and o peratin g ex pen ses fo r street r ailways : Ash
ley \ V. Cole, chairman Board of R ail road Commi ssio ners o f State 
of N ew York, and a m ember of M r. Seym our' s committee; H . Iv1. 
Koch ersperger , Compt ro il er , N ew Yo rk , New H aven & H artfo rd 
Rai lroad Com pany, and a m ember of committee r epresenting 
A m eri can Railway Accounting Officers Association ; J. D. Greene, 
A udito r o f Di sbursem ents. P ennsylvani a Railroad Company, and 
a mem b er of committee r epresen ting A m eri can Railway A ccount
ing Officer s Associa ti on ; \Vm . F. H am and C. N. Duffy, r epre
senti n g Street R ailway Accountants' Associa ti on o f A m erica, and 
H . T. Billin gs, cl erk , Board of R ail road Commi ss ion ers, State of 
Connec ti cut. 

A fter a morn in g and afternoon session, in which was di scussed 
the r epor t of our committee made to the Street R ailway Account
ants' A ssociation of A mer ica, at it s second annual convention in 
Boston, th e fo ll owing m odificati on s and changes were uanimously 
agreed to by all the gentlemen present: 

1st. T h e sub-headi ng " Car Service" under " Transportation," 
whi ch in cludes operating expen se accounts numbers 16 to 24, was 
changed to "Operatio n of Cars." 

2d. Account No. 8, "Maintena nce of Miscellan eous Equip
m ent.'' I n the second pa ragraph the ph rase: " R epairs and r enew
als o f all harness should be -charged to thi s account," should be 
foll owed by: "The cos t of r eplacing ho rses lost by death or worn 
out in se rvice, and the depreciati on in the value of horses should 
be charged to thi s account." 

3d. A ccount No. 30, " Stabl e Expenses," which now reads: 
' 'Charg e to thi s account the cost o f feed, keep and shoeing of 
h orses, replac ing h orses lost by death o r worn out in service , de
preciation in value o f ho rses, and all o ther stabl e expenses," 
shoul d be changed to r ead: "Ch arge to. thi s account the cost of 
feed, k eep and shoeing o f h o rses, and all other stable expenses." A 
fo urth paragraph should be in sert ed , to r ead: " The cost of r e
plac ing ho rses lost by dea th o .- worn out in servi ce, and the de
preciatio n in the valu e of h orses, should be charged to account 
N o. 8." T hi s will n ecessitate a change in the printed r eport as 
it appears on page 35. 

4th. The number o f operating expense accounts is to b e thirty
cight, Nos. r to 38 inclusive, account No. 39, "Tax es," is to be 
eliminat ed fro m operatin g expense accounts and cla ssified as a 
" Deduction from In com e." 

T hi s will necessitate a number o f ch anges in phraseology, punc
t uation, etc. 

5th. In the m onthly and annual reports, under " Deductions 
fro m In come," the fir st item is to b e " Taxes." 

A ft er the m odifi cati ons and changes r eferred to above were 
unanim ously agreed to by all o f the gentl em en present, Mr. Sey
m our announced that at the annual m eeting o f the National Asso
ciation of R ailroad Commissioners, to be h eld in Denver, Aug. 
1 r, 1899, hi s committee would r epo rt to the convention, recom
m ending th e adoption and u se of the standard system of street 
r ailway accounting adopted by the Street Railway Accountants' 
Associatio n o f A merica , with the m odifications and changes as 
agreed upon, which he would have embodied in his report, and 
that h e was confident that his association would unanimously 
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adopt the repo rt as presented. Mr. Seymour stated that h e would 
have at least 200 copies o f the system printed, containing the modi 
fi cations and chan ges as agree d upon , togeth er wi th blank reports 
printed to conform thereto, and that h e would h ave the stree t rail 
ways of the State of Conn ec ti cut m ake their a nnual report s for the 
fi scal year beginning in 1900, un th ese new fo rms. 

Mr. Kochersperger and Mr. Greene, r epresentin g the American 
R ailway Accounting Officers' A ssociatio n, stated that they would 
r eport to their association at it s next annual conventi on, to be h eld 
in May, 1900, the result of thi s conference, and they would r ecom 
m end the adoption and t1 se of the street ra il way accountin g sys
tem, with m odifi ca tions and changes as agreed upon. 

Mr. Ham and myself, on b ehalf of the committee r epresentin g 
the Street Railway Accountants' A ssociation of A m erica, agreed 
to all the m odifications and changes th at were m ade, and stated to 
the gentlemen representing th e other two associatio ns that we 
would prese nt a r eport at the nex t annual convention of our asso
ciation, to be held in Chicago in October, 1899, embodyin g what 
was agreed upo n, and assured th e gentl em en that we were confi 
dent that our associatio n wo uld sustain us in what we had done. 

Through th e co-operatio n of th e various associat io ns r epre
sented at the New York conference JVlr. Ham and myself are sati s
fied that the standard system will be used by all of the street rai l
way companies of the U nited States, and that a uni fo rm ity of 
m ethods and result s, which h as b een so much desired , and for 
which we have so ea rnes tly labored, wi ll now be a ttain ed. 

In explanation o f the m odificatio ns and changes that were 
agreed to I beg leave to submit the following : 

rst. As to changing the titl e of the sub-headin g "Car Service" 
from "Car Service" to "Operatio n of Cars," l\ Ir. Koch ersperge r 
and M r. Greene stated that th e titl e '"Car Service' ' would confli ct 
with a technical term used in the operation of steam railroads, 
and with an account that steam railroads carried on their books, 
which r ep resents a car mil eage account , as I understand it. In 
addition, it was suggested by the gentl em en that the titl e of th e 
sub-heading "Operation of Cars" was preferable to "Car Service ," 
a nd was in uniformity with the titl e o f th e fir st sub-headin g under 
"Transportation," "Operation of P ower P lant s." Mr. H am and 
myself r eadily agreed to thi s suggestion , and we both considered 
not only the obj ection to the oth er titl e well fo unded, but the 
name of the new titl e an improvem ent over the old. 

2d. As to tran sferring from account No. 30, "Stable Expenses," 
to account No. 8, "Maintenance of l\Iiscellaneous Equipm ent ," 
the cost of r eplacing horses lost by death or worn out in service, 
and th e depreciation in the va lue of h orses, Mr. Kochersperger 
and Mr. Greene criticised the action of our com mittee in classifyin g 
this item as a ''General Expense" account , ior th e reason that th ey 
thought that the cost of maintaining horses was a maintenance 
charge, and should be classified under the sam e account that ca r 
ried the cost of m aintai ning the wagons and horses. They pointed 
out that the wago11s , harness and ho rses were one, in the sense 
that the wagons and harness were useless without th e h o rses, and 
that , in their opini on, account No. 8 should carry the cos t of main
taining wagons, harness and horses, in order t o have the classifi 
cation consi stent. In this, l\Ir. Ham and myself thought that un
questionably they were correct. 

3d. As to eliminatin g account No. 39, " T axes ," fro m "Operat
ing Expense" account, and cla ss ifying sam e as a '' D eduction from 
Income," in view of the fact th at under th e Inter-State Commerce 
Classificati on of Accounts, the unive rsal standard fo ll owed by 
steam railroads, and the position taken by all of th e boards of 
railroad commissioners throughout the United States that exer
cise any supervi sio n over the books and accoun ts of stree t ·rail
ways, to consider ' 'Taxes" as a '' D eduction from In come," and , 
not as an "Operating Expen se Account ," and, fo r th e sake of 
bringing about a uniformity of methods and secure the co-opera
tion of the National Association of State Railroad Commissioners 
and the A ssociation of A m erican Railway Accountin g Officers, 
a ll of the gentl emen represen tin g these two associations b ein g 
firmly fi xed in thei r opinion that " T axes'' should not be a part of 
the operating expenses of railroads, 1Ir. Harn and myself agreed 
to change our classification of operating expen se account s to co n
fo rm with theirs. 

A copy of thi s report wi ll be sent to each of the gentl em en who 
att ended the meeting at the Manhattan H otel, New York City, 
July II, 1899; to the two m emb ers of the committee of the Street 
Railway Accountants' A ssociati on, besides yourself, who were 
not present a t the meeting; to the sec retary of our association , and 
also to the two honorary m embers of our associa tion , H. Tl. 
Windsor, of the " Street Railway R eview," Chi cago, and E. E. 
Higgin s, of the STREET R AILWAY JOURNAL, New Y o rk, as both 
o f these gentlemen are deeply interested in th e subj ec t , and will 
no doubt give our association the b enefit of the column s of their 
papers to further the work of our comm ittee. 

I trust that what wa s accomplish ed at the meeting and the action 
taken by l\11 r. JI am and myse lf wi ll be endorsed and approved by 
the other members of our committee, as well as ratifi ed and con
firm ed by our assoc iation at the n ext annual convention. 

Very re spectfully, 
C. N. D UFFY, 

Chairman of Committee on Standard System. 

----♦----Proposed Solution of Municipal Franchise Problems 

T he fo llowi ng extract from A llen Ripley Foote's new 
work upon ".Municipal Public Service Industri e~" is 
worth y th e attention of street railway managers as a pro
posed equitable solution of the way in which to carry on 
public service indu stri es with private capital in the interests 
of the municipality: 

Franchi ses should be granted to municipalities by a genera l 
State la w, uniform in it s provi sion s for every town and munici
pality. Thi s la w should con stitute every incorporated town and 
city a legal cor poration for the purpose of rendering industrial 
public sen iccs, and clothe them with power to own and operate 
in the name of and for the benefit of the municipality and of its in
habitant s, one or all public servi ce industries, when ever such a 
policy is determined upon by a majority vote of all regi stered 
munici pal vo ter s. 

T his law sho uld require: 
r. That every public se rvice industry owned by a municipa li ty 

shall be owned and operated as a monopoly in order to secure 
fo r the peopl e all ben efit s derivable from natural monopolies. 

2. That municipaliti es deciding to tran sfe r a public service in
dustry from pri vate to public ownership shall take possession of 
a ll existin g property, by whomever owned, then being used for the 
purpose of rend erin g suc h se rvice, under proceedings for the ex
ercise "f the right of eminent domain, or by arbitration, if so mu
tua lly agreed upon with the owners of said property. 

3. l\ lunicipal authorities to dedicate public po ssess ions to and 
to take private prop erty for the spec ial use required for the ef
fective rendering of the se rvice, and to adjust the di stribution of 
spec ial burdens or benefit s created thereby, by an assessment of 
damages or benefit s on the private property affected, as for other 
public improvements. 

4. The taxation of all private and public users of the service 
on the basis of th e cost of se rvice used p lus such profit, if any, as 
the nI un icipal Coun cil may determine; and that no service shall be 
furni shed to a public or pri,·ate user free of charge, or at a price 
less than the full and entire costs of ownership and operation. 

5. Every muni cipality to include in all statements of cost made 
to determine the pric e to be charged to public and private users 
for se rvice r endered: 

(a) Interest on the entire invest ment at the rate paid by the 
muni cipality on its bonded debt. 

(b) The cost of insurance against loss by accidents of all kinds. 
(c) Th e value of municipal taxes relinquished by reaso n of 

munici pal ownership . 
(cl) The amount of State tax es paid. 
(e) T he cost of insurance against the impairment of invest

m ent s by reasons of dep recia tion from use and improvements in 
mechanical arts. 

(f) The cost of all material co nsum ed. 
(g) The cost of all salaries an d wages paid for administration 

and operation. 
(h ) The cost of all sundry expenses not otherwise classified and 

included. 
6. An addition to cost. for the purpose of determining selling 

price, of a suffici ent annual provision for a sinking fund to iully 
pay at their maturity all bonds issued on account of the industry. 

7. All muni cipalities to k eep bo oks fo r each public service in
dustry owned and operated by them, in the form prescribed by the 
State, and to subject the same to an audit whenever required by 
the dul y autho ri zed officer of the State. 

8. The creation of a competent Board of~ 1ll1u1icipal R€g11/ation, 
which shall have imm ediate supervision of and be responsi ble to 
the .i\Tunicipal Council for detail s of administration and operation . 
Said board shall determine all qustion s of en gineerin g. mechanical 
and operating detail s, and shall report to the l\Iu ni c1pal Council 
at stated periods all information necessa ry for it s gui da nce in de
cidin g questio ns of public policy pert aining to the service. 

9. A ll employees shall be protected in their right to em ploy
ment by civi l se rvice regul ations, which shal l provide that no em
ployee shall be discharged without cause, set fort h in a wr itten 
statement signed by the officer ordering the di scharge, and after a 
proper opportunity to be heard in hi s own defence. 
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Io. The Municipal Council shall determine the rates to be 
charged public and private users for se rvices rendered to them, for 
periods of fiv e years, and shall provide that all se rvices rendered 
to any municipal department, or to the municipal ity in any way, 
shall be estimated and paid fo r at a fixed price, out of appropria
tions fo r such department, or for the general expense of the 
municipality. 

I I. The Municipal Council, on the recommendation of the 
Board of M unicipal Regulation, may lease to a private person, 
partnership or corporation the municipal franchise and property 
then used for the purpose of a public service industry owned by 
the municipality on terms that will secure to the municipality all 
th e benefits of municipal regulation provided for in the act, and 
the additional advantages of employing IJrivate capital, for which 
interest on th e entire investment shall be paid at the same rate per 
cent as the municipality is at that time paying on its bonded debt, 
and all r esponsibility and ri sks of management to be assumed by 
the lessee, in consideration of the determination of rates for 
periods of five yea rs , to be charged by said lessee for services to be 
rendered to public and private users, on the basis of cost as herein 
provided, plus a profit calculated at twice the rate per cent of in
terest then paid by the municipali ty on its bonded debt, such lease 
to terminate at th e expiration of any period of five yea rs, at the 
option of the municipali ty. 

12. T o reimburse the State for the loss of taxes relinqui sh ed 
by municipal ownership and for the expense of supervision and 
auditing municipal public service accounts, and fo r the publication 
in an annual volume by the State, which is h ereby required, ,i n 
fo rm to facilitate r eliable comparisons, of the reports of all munici
pal public service industri es, each municipality shall pay to the 
State an annual tax of I per cent on it s gross rece ipts fro m the 
sale of service to public and private users. 

These requirements are designed to develop the hi gh est attain
able degree of efficiency fo r municipal governments, the agent to 
which the people must intrust the administrati on of their public 
service industries when they adopt the poli cy of municipal owner
ship and operation. 

It is only through expert and honest managem ent , the just in
dividual di stribution of. the burdens of providing th e required in
vestment , and of th e costs, r esponsibility and ri sks of ownership 
and operation, and by the just di stribution of benefi ts collectively 
earned, that th e people can hope to realize from municipal owner
ship and operation the full m easure of th e advantages they seek. 

NEWS OF THE MONTH 

The Manhattan Railway Company, of New York, has purchased 
about 120 lots just north of it s present terminus at 177th Street 
and the East Side. It is not known whether this fo reshadows the 
extension of the elevated system to Fordham or the establi shment 
of new storage and repair yards and shops. 

R ecent newspaper reports to th e effect that th e General E lectric 
Company was to engage in the automobile business and move a 
large portion of its Schenectady plant to Lynn are authoritatively 
denied, and the report that large steel works are to be established 
at Lynn for the manufacture of castings is pronounced prema
ture. 

The organization of the National Tube Company, a consolida
tion of the wrought iron, steel tube and pipe industry of the 
United Stat es, was complet ed on July 12. The required capital 
was furni shed by J. P. Morgan & Company and their friends. 
Twenty-one companies operating in New York, Pennsylvania, 
West Virginia and Ohio are included in the combination, and 
their combined output at present is about 1,100,000 ton s of all 
classes of tubular goods per annum. The capital stock is $80,000,-
000, of which half is to be 7 per cent preferred stock, and half in 
common stock. The officers are: President, Edmund C. Con
verse; chairman of the board, Joshua Rhodes; first vice-president 
(in charge of manufacturing) , F. J. Hearne; second vice-president 
(in charge of mercantile affairs), Hor,,ce Crosby; third vice-p resi
dent (financial), Francis L. Potts; general manager (manufactur
ing department), A. S. Matheson; treasurer, Arthur F. Luke; as
sistant treasurer (at Pittsburgh), William H. Latshaw; general 
counsel, Sullivan & Cromwell. 

The second annual meeting of the Pacific Coast Electric Trans
mission Association was held at San Francisco, Cal., on June 20 

and 21, 1899. Prominent electrical transmission engineers were 
IJresent from all parts of the Pacific Coast, and a valuable dis
cussion of this subject took place. Papers were read as follows: 
"T ests and Calculations for a Forty-Mile Aluminum Wire Trans
mission Line," by F. A. C. Perrine, of Stanford University; "Elec
tric Lighting vs. Gas," by John Martin, president of the Yuba 
County Power Company; "Regulation of Alternating Current 
Generators," by C. L. Corey, of the University of California; 
"Electrically Driven Centrifugal Pumps," by L. A. Hicks, of the 
Bakersfield Gas & Electric Company, and "Prices for Current 
Supply," by C. W. Hutton. Officers for the ensuing year were 
elected as follows: President, Prince A. Poniatowski, of the 
Standard E lectric Company, of California, with headquarters at 
Stockton, Cal.; vice-president, A. G. Lamson, of Salt Lake City, 
U tah; secretary, George P. Low, of the Journal of Electricity; 
treasurer, William Angus. 

The New York & Long Island T erminal Railway Company, 
which has J.sked for franchises to construct a tunnel railway to be 
operated by electri city, under the East River, has elected the fol
lowing officers: President, W. H. Baldwin, Jr.; vice-president, C. 
M. Pratt; treasurer, A. C. Bedford, secretary, George D. Pratt. 
A ll of these gentlemen are connected with the Long Island Rail
road. 

The new contract between the Twin City Rapid Transit Com
pany, of Minneapolis, and the United States Government for 
carrying the mails gives the company $1,666.35 per year, which is 
at the rate of three cents a car mile for the 53,545 miles traveled by 
the mail carrying cars between Minneapolis and St. Paul, in the 
course of a year. The company is also to receive $975.02 for carry
ing mail in Minneapolis. The new agr eement is for four years. 

At a recent meeting of the Massachusetts Electric Companies 
the following officers were chosen: President, Amos F. Breed; 
vice-president, Charles E. Cotting; secretary, Everett W. Burdett; 
treasurer, ]. H. Goodspeed. Executive committee will consist of 
Gordon Abbott , Charles Francis Adams, 2d; E. N. Foss, Percy 
P arker and Philip L. Saltonstall. P. F. Sullivan will be general 
manager. 

President Gould, of the Manhattan Railway Company, has au
thori zed th e statement that his company has secured a location for 
its power house at Seventy-fourth and Seventy-fifth Streets an@ 
the East River. The plot has a frontage of 204 ft. on the river and 
570 ft. on the side streets. It is also announced that the contract 
for 9000 tons of rail to be used as the third rail conductor, and 
weighing 100 lbs. per yard, had been given to the Lackawanna 
Steel Company, the material to be delivered in September. Bids 
have also been asked for and received from the leading engine 
and boiler manufacturing companies in the country for the _ 
necessary power station equipment . No decision has been reached 
as to the electrical equipment. W. E. Baker, the electrical 
engin eer of th e company, is at work upon the various prob
lems connected :with the change of motive power on the system. 

What is probably the largest order for steel rails ever given at 
one time har. been placed with the Carnegie Steel Company by 
the Russian government. The order is for 180,000 tons of steel 
rails, to be delivered within twenty-six months, and it is said the 
price is the highest quoted this year, and was not less than $25 
per ton at th<' mill. 

As announced first in these columns some time ago,. Jesse 
Spalding has been elected president of the Chicago Union Trac
tion Company. The new general manager will be John M. Roach, 
for many years vice-president and general manager of the North 
and West Chicago systems. Louis Owsley, formerly secretary 
and treasurer of the West Chicago Street Railroad Company, has 
been elected treasurer of the consolidated properties, and J. 
Charles Moore, formerly secretary and treasurer of the North 
Chicago system, has been elected. secretary. F. E. Smith, until 
now with the Lynn & Boston Railroad system, has, as previously 
announced, become general auditor of the consolidated properties. 
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The Electric Vehicle Company has placed an order fo:- 4200 
electric automobiles with the Columbia & E lectri c V ehicl e Com
pany. The contract amounts to over $8,000,000. 

A regular service from the N cw York end of tht Brooklyn 
Bridge to Coney Island has been instituted on the F ifth A venue 
branch of th e Brooklyn Union Elevated Railroad Company. 
From the bridge to Twenty-fifth Street the trains are run by the 
Sprague multiple unit third-rail system. Each train co nsists of a 
motor car and two trailers. The trail cars are equipped with mo
tors and an overhead troll ey pole. On reaching Twenty-fifth 
Street the trains are broken up, and the trail cars proceed to 
Coney Island as independent motors , taking their current from an 
overhead wire. 

The property of the King's County Elevated Railway Com
pany, of Brooklyn, was sold on July 7, as originally advertised, 
although on July 6 it was announced the sale would be postponed 
for twenty days, owing to a r estraining order secured by the New 
York Bank Note Company. At the last m om ent, however, an 
agreement with the Bank Note Company was effected, and the 
sale proceeded. The property was purchased by the reorganiza
tion committee. Immediately after the tran saction a new com
pany was incorporated a t A lbany under the nam e of the Ki ng's 
County Elevated Railroad Company, to take over th e road. T he 
capital stock of the new company is $8,800,0000, of which $2,800,-
000 is 5 per cent preferred and $6,000,000 common stock. The 
mcorporators are E. Mora Davison, vVilton C. Percy, Charles H. 
Werner, George S. Bonner, Walter F. Wood, Adolph Frank and 
William J. Cahill, of New York city, and J ohn L. Wells and Bene
dict Hamburger, of Brooklyn. It is sta ted that two-thirds of the 
stock of the King' s County Elevated Railway Company \''i ll be 
exchanged for securities of the Brooklyn R apid Transi t Company 
at once. As soon as this is done, the electrical equipment of the 
road with the third-rail system will be completed as rapidly as 
possible. 

Owing apparently to worn or defective feeder cables on the 
section of the Union Loop, of Chicago, th e positive side of the 
circuit became grounded a few days ago, and traffic was stopped 
for more than an hour, while brilliant displays of electric fir eworks 
were made on the structure. It took some time to locate the de
fective cable. Meanwhile, the South Side trains were switched 
back at their old terminus at Congress Street, and the Lake Street 
and Metropolitan roads were gradually put into service about half 
an hour apart. No serious damage was done. 

The Rochester Railway Company has built a new mail car, 
modeled after somewhat different ' lin es from the mail cars fo rmer
ly in operation on that road. The old style cars had the doors at 
the ends, but in the new type the doors have been placed in the 
center of each aisle, this being done to prevent the motorman or 
conductor from gaining admission to the sorting department. 

In a r ecent interview Charl es T. Yerkes, of Chicago, stated that 
his plan is not to desert Chicago, but to give his active attrnti on 
to the development of suburban and elevated transportation busi
ness, the former through the Chicago Consolidated Street Rail
way Company, and the latter through the interests which he still 
holds in the Lake Street and Northwestern Elevated Railways. 

The Corporation Counsel of Illinois announces that he has dis
covered that the statutes of Illinois contain a franchi se tax law as 
sweeping in many particulars as the provisions of the new Ford 
law of New York State. 

At the weekly meeting of the Manhattan Railway Company, 
held on July I 1, it was decided to place a contract wi1h the E. P. 
Alli s Company, of Milwaukee, for eight 8000-h.p. engines capable 
in the aggregate of developing 100,000 h.p. It is stated that the 
price paid is above $1,000,000. The contract will be drawn and 
executed as soon as possible. 

The Montreal Street Railway Company was recently fin ed $2 
and costs for permitting two of its cars to become overcrowded 
in violation of a city ordinance. 

The Coney I slancl & Brooklyn Railroad Company has r enewed 
the existing co ntract and agreement between it self and it s em 
ployees for another yra r, or until July 1, 1900. The empl oyees 
express thun selves as sati sfi ed with the treatment they have re
ceived and the best of fee ling evi dently exists. 

The Ashtabula Rapid Transit Company has reduced the working 
hours per day of all it s men from sixteen to eleven hours. The 
employees will r ece ive the same pay as before. 

It is probable that within a short time a stable trolley car will 
be put in operation in Detroit, for the purpose of moving valuable 
race horses from the railroad sta tions to the training stables at 
the race track in the suburbs of the city. The inside of the car 
will be padded, and each end will be divided into three stalls, 
making accommodations for six horses. The doors will be at the 
side , and it is probable the upper parts of the sides of the car will 
be formed of slats, so as to give good light and ventilation. 

The new office building of the Philadelphia & Westchester Trac
tion Compar.y, at Llanarch, is now completed and r eady for occu
pancy. The building is 32 ft. x 45 ft., built of brick with slate roof, 
and is very artistic in appearance. It contains, in addition to the 
superintendent's office, a spacious waiting room for patrons of 
the road, and a· room for the use of the motormen and conductors, 
the latter being provided with lockers, in which the men can keep 
their uniform s, etc., if they so desire. This room also contains a 
table with magazines and periodicals. The basement of the build
ing wi ll be used as a storage room for electrical supplies. 

The general offices of the Chattanooga Electric Railway Com
pany have been moved from the Market Street car shed to the 
new transfer station between Fourth and Fifth Streets, on Market 
Street. The company is engaged in making extensive improve
ments in its system, and is adding a number of handsome cars. 

The Fort Wayne Street Railway Company maintains a swim
ming pool at Robinson's Park, which is controlled by the com
pany. Hans Reitdard, while swimming with other boys, dove 
against a stump concealed in the pool, and was so severely stunned 
as to cause him to drown. His mother brought suit for $10,000 
against the company, alleging carelessness in not removing the 
obstruction, and that by reason of such negligence her son's death 
occured. The case was tried at Auburn, and the jury, after be
ing out two days, awarded h er $500 damages. 

The ivlarion County Tax Board has fixed the assessment of the 
r eorganized Indianapolis Street Railway Company at $3,000,000. 
General Manager McGowen cl ?. imed that in view of the heavy 
drain on the company by the cost of improvement, together with 
the direct tax of $30,000 a year to the city , the assessment was too 
large. He says he will go before the State Board of Tax Review 
and ask for a reduction. The county board fixed the company's 
assessment last year at $2,200,000, and the State board raised it to 
$3,000,000. 

The Boston Elevated Railway Company has placed a contract 
with the Westinghouse Electric & Manufacturing Company for a 
4000-h.p. generator, to be install ed at Lincoln's wharf. 

The Massachusetts Electric Companies have leased the eight
story building at 14 Kilby Street, Boston, and will occupy the 
premises at once as a general office. 

The cars of the New York & Queens County Railway Company, 
of Long Island City, carry large colored placards showing the 
right and wrong way to alight from the car. At one side of the 
card is pictured a young lady in the act of stepping easi ly to the 
ground with her face toward the motorman; at the other is a 
stout dame in the act of turnin g a somersault on the pavement, 
,,,. ith h er packages flyin g in all direction s. The lettering accom
panying th e pictures r eads simply: ''How to Get Off and How 
Not to Get Off a Trolley Car." It is thought these signs have 
prevented numerous accidents. 

A car belonging to the Brooklyn Rapid Transit Company was 
nearly destroyed by fire on July 15. A short circuit caused the 
flames. 
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A short c1rcuit burned out o ne of th e transformers in the bi g 
electrical power houses in B uffalo Avenue on July 15. The flam e 
communicated to a small tank on the subway flo or that suppli es 
oil to the machinery. It took the fir emen an h our to extinguish 
the blaze. The transformer that was burn ed supplied power to 
the Buffalo & Niagara Fall s Railway, the Gorge Road and the 
Niagara Falls & Suspension Bridge Road. Cars on these lines 
were stalled for two h ours. '1 h e loss, it is sta ted, wi ll be large, 

The State Railroad Commi ssioners of New York have authorized 
the Long I sland Railroad to discontinue eleven stati ons in Brook
lyn, where th e traffic has been nearly all taken away by electric 
and elevated cars running in the streets. A new station wi ll be 
establi shed to take the place of three oth er s that are to be di scon
tinued. 

The Columbus (Ohio) Street R ailway Company ha s decided on 
a profit sharing distribution to employees in the same proportion 
that stockholders receive. The only stipulation is that employees 
must have been in continuous se rvice fo r six months. T h e com
pany has just decla red a quarterly dividend of I per cent. 

T h e wages of the laborers employed by the Columbus Street 
Rai lway Compa ny in rel ayi ng it s tracks haYe. been increased 
twenty-five cents per day. 

The Cincinnati Street Railway Company wi ll divide among its 
motormen and conductors about $10,000 as a 5 per cent dividend, 
thus enablin g the employees to sh are in th e profits o f the past 
year. 

In order to prevent accidents due to pe rsons putting their h eads 
out. of car windows and coming in contact with pol-.:'.s and other 
obstructi on s near the track, the Twin City R apid Transit Company 
i~ putting netting in all the windows of its closed cars, a long the 

si de nea rest the centre of th e street. 

To encourage pleasure riding th e J anesvi lle Street Railway 
Company, after seven o'clock every evening during the warm 
weather , will carry passengers around the entire system fo r five 
cents, provided they do not leave the car. The same ride usually 
costs ten cents, 

The Columbus Street Railway Company has publish ed a very 
arti stic guide to the city of Columbus. Thi s contains a number of 
splendid engraYings, and tell s h ow to reach all points of interest. 

H ambleton & Co., of Baltimore, and New York capitali sts are 
about to complete plans for a purchase and consolidation of the 
street railways of Chattanooga and the two incline roads to the 
summit of L ookout Mountain. It is estimated that the deal will 
involve about $800,000. 

The "Leader," of Mari on, gives th e fo llowing li st of proposed 
electri c rai lways to be built in Indiana thi s season: India napolis 
Street Railway Company will build a line fro m that city to Green
field; an electric line fro m Hartford City to Indianapolis. passin g 
th rough Noblesvill e. T hi s road is to be built the co ming sum
mer, It will be 46 miles lon g, and est imated to cost between $300,-
0 00 and $ 400,000 ; an electric line from Evan sville to R ockport , 
T ell City and Cannelton; an elect ric line between New Castle and 
Indianapolis; an elect ric line between Richmond and Eato n, 
O hio; an electric line between Richmond and Muncie; an electric 
line between Columbus and T erre Haute; an electric line between 
Ft. Wayne and Indianapolis; an elec tri c line between Aurora and 
Rising Sun; extension of the Monon from Greencastle to th e 
Indiana coal fi elds; an electric line to connec t Garret , Auburn , 
·waterloo, Ashley, Hudson, Pleasant Lake, A ngola and Ft. 
Wayne. 

The Mayor of Minneapolis has vetoed the ordinance passed r e
cen tly by the City Council auth orizing the Twin City Rapid 
Transit Company to run through fas t car s between Minneapoiis 
and St. Paul. It was the intention to build side tracks along the 
line and place in service a number of special cars that would make 
the trip without stops and reduce the runnin g time twenty-four 

minutes. The fare was to have been fifteen cents .on these fast cars 
instead of ten cents, th e regular fare. The Mayor in his veto mes
sage said: " There is little doubt that such a fast service as is h ere 
l)roposed would be a conven ience, and were the interests of all the 
citizens properly g uarded, there could be no objection to it. In 
its present form, h owever, the ordinance is open to the objection 
that it contemplates a backward step 111 the r elation of public ser
vice corporations and municipalities. This is especially apparent 
when the municipality volunteers an advance in fares in the ab
:;ence of a showing of loss, or even a fa ilure of reasonable profit 
on pr esent rates, 

----♦----
Merger of Electrical Manufacturing Companies 

A lthough not officially announced, there seems to be little 
doubt that the Sprague E lectric Company and the Stanley Elec
tric Manufacturing Company will shortly be brought together in 
a close union of interests amo untin g to a consolidation. It is 
practically ce rtain that a director in the Sprague Company is as 
an individual the purchase r of the Stanley Company, and 
Henry Hine, of the Stanley Compa ny, has assumed the manage
ment of both companies. Tne control of the Stanley Company 
will put the Sprague Company in an exceedingly strong position 
fo r a general electri ca l business, inasmuch as it will now be able 
to manufacture alternating current apparatus for transmission of 
power under the Stanley patents, direct current generators and 
motors of the largest types, designed by M r. Sprague and Mr. 
Lundell, and appa ratus r equired fo r the Sprague multiple unit 
sys tem of train equipment. 

T he co mplete li st o f office rs o f the Sp rague E lectric Company 
is as fo llows : President , A. B. Chandl er, president of the Postal 
Telegraph Co mpa ny; fir st vice-president, J ohn E. Searles; second 
vice-president and technica l directo r, Frank J. Sprague; general 
man age r , H enry Hi ne. 

The Chicago Convention of l899 

J ohn l\L Roach, general manager of the U ni on Traction Com
pany, of Chicago, who will doubtless be made chairman of the 
loca l committee of ar range ments in place o f the late M. K. Bowen 
last week autho ri zed a r epresentative of th e STREET RAILWAY 
J oURNAL to state emphatically that the loca l street railway com 
panies were working in g reat harmony. T hat the plans for en
tertaining the m embers of the A mer ican Street Railway Associa
tio n had been outlined , and that the \\'Ork fr om n ow on would be 
pushed with g rea t Yi gor. He stated that the street railway com
panies o f the country and the representatives of manufacturing 
and supply h ouses could r est assured that they woulri receive as 
cordial a welcome, and find as a mple and sati sfactory accommoda
tion s for entertainment and exhi bi ts as had ever beeu accorded 
them at a ny previous conv entio n. 

T he secretary of the assoc iati on also states that all the space in 
the exhibit ion hall has already been applied fo r and as signed, but 
that additional space wi ll , if n ecessa ry, be provided or the original 
allotm ents be cut cl own to provide for la ter applicants. 

--~--♦----
The Detroit Situation 

The Michi gan S upreme Court, on July 5, decided that the Mc
Leod law, auth o ri zin g the appointment of the D etroit Street Rail
way Commiss ion was unconstituti o nal, that there is no such office 
as the D etroit Street Railway Commission, and that Governor 
Pi ng ree and the other co mmissioners ha\'e no titl e thereto, 

The court ba sed it s opinion almost wholly on the proposition 
that the law is in contraventi on of a section of the State Con
stitution whi ch provides that "the State shall not be a party to or 
inte rested in a ny work of internal improvement, nor engaged in 
carrying on any such work, except in the expenditure of g rants to 
the State of lands or other property," 

In spite of thi s deci sion Governor Pingree and M r. J ohnson en
deaYored to fo rce thro ugh the Detroit Common Council the "Se
curity Franchise," the principal features o f which were described 
in the last issue of the STREET RAILWAY JO URNAL. Th e bill was 
pa ssed by a small majority, but wa s promptly vetoed by the Mayor. 
This action was followed by a determined effort on the part of Mr. 
P in g ree and Mr. Johnson to pass the bill aga in throug·h the Coun
cil over the veto . Charges of bribery were fr eely made, and the 
people were g reatly aroused. Near the end of the struggle the De
troit companies announced an ''object lesson" in 3-cem-fare opera-
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tio n by putting a ll the lin es in the city on this basis. T he bill was 
finally defea ted, and a communicatio n was sent by :Mr. J ohnso n 
to the Street Railway Commission r eading as fo llows: 

"We are sati sfi ed that it is not feas ible to consummate, u nder 
existing conditions, the pla n o f transferring the street ra ilway 
property to your company. W e must face squarely the propo
sition which the opponents o f the plan put fo rward, that o ur fran 
chises are running out, and th:1t when they d o expire we shall have 
an expensive plant on our hands which th e oppo nen ts of the plan 
say they can compel us to sell at a ruinous sac rifi ce unless we are 
willing to accept a new franchise o n their term s. We m ust so 
manag~ the railways in the m eantime as, if possible, to prevent 
the loss so threatened. L o w fa r es and sho rt franci1i ses a re in 
compatible if railways are to be run fo r pro fit as a pri vate en ter
prise." 

This communication is held to indi cate an intention o n the part 
of the Detroit companies to r eturn to a stra ight fi ve-cent fare, 
abolish tickets and transfers. and endeavor to m ake the most 
money poss ible out o f the property durin g the re m ain de r of the 
franchise term. 

-------♦+----

" The Other Side" 

A llen Ripley F oote is edito r of a_ new weekly paper ent itled 
"The Other Side, " whi ch is publ ished a t 126 I\Ia rke t Street , Ch i
cago, and in which will appea r a rg uments and s tati sti cs u pon ques
tions of municipal ownership of public service indust r ies, in gen
eral supporting pri vate o wnership. The publica tio n will be fo und 

· extremely useful and yaluable to all who wish to get a clear idea 
of municipal ownership problem s whi ch a re co ming up fo r con 
~ideration in many citi es, and ~fr . Foote's well -known abil ity and 
long study o f public questi on s of thi s cha racter a re a su fficie n t 
guarantee that the readin g columns of "The O ther Side" will be 
carefully and well edit ed. 

Street Railway Complications in Atlanta, Ga. 

The recent consolidation of th e Atlanta Consolidated Street 
Railway Company and th e A tl anta Railway Co mpany under the 
title of the Atlanta Railway & Power Company has r esulted in a 
complicated fight over franchi ses between tha t company a nd the 
Collins Park & Belt R ailroad Company, which was no t included 
in the consolidation. This, the only oppositio n railway in A t
lanta, at present a suburban road IO miles lon g, has been pur
chased by J. syndicate, at whose h ead is H . M . A tkinson, pr esi
dent of the Georgia Electric Light Company, whi ch corporation 
has the exclusive contract for street lighting, and until recently 
has furnished the power for operating the A tlanta R ai lway Com 
pany's lines. The Collins P ark & B elt R ailroad Com pa ny h as 
elected the following officer s: J. Simmons, president ; H. M. 
Atkinson, vice-president , and F . M. Zimmerman, sup erintenden t. 
Mr. Zimm e:-man h as b ~e n , during the past yea r , sup erintenden t 
of the Atlanta Railway Co mpany, until the fo rmation o f the A t
lanta Railway & Power Company. 

The Collins Park Line ha s made applicatio n . to the City Coun
cil for franchises over a large number of the m ost importan t 
streets, and consulting en gineers who have r ecently b een in A t
lanta hav·e laid out a system nf 27 miles of track, which will enter 
into nearly all of th e territo ry now se r ved by the A tlanta R ailway 
& Power Company, and, in fac t , crosses that com pany' s lines in 
about thirty places. Suburban lines have also bee n surveyed, 
which parallel the Railway & Power Company in m any places. 

In the m eantim e, a fi erce newspap er controver sy is being waged 
between H. M . A tkinson, of the Collins P ark Company, and J oel 
Hurt, ex-prL sident and chief sto ckholder of the A tl anta R ailway 
& P ower Company. Mr. A tkinson cla ims that ther e is a good 
opportunity for profitable investm ent in the n ew p roposed li nes, 
which he ex pects to operate in connection with hi s p resent power 
plant. 

Mr. Hurt, on behalf of the Railway & Power Co m pa ny, has 
made the announcem ent that th e latter will begin sho rtly the con
struction of a power house to cost $750,000, so as to enter actively 
into comp etition for municipal and building lightin g, a nd states 
that they will b e prepared to furnish electricity t o the city for 
streets, manufactories and buildings, and in additio n will furn ish 
steam, heat and cold air. They also state that the buildings now 
occupied by th eir present power h ouse will b e con\'.ert ed into a 
car manufactory, and active competition will b e m ade fo r the 
Southern street car and truck trade. 

The latest development in th e strug gle is th e applicat ion 
through the courts for an injunction against th e Atlanta Railway 
& Power Company to :-estrain th em from connecting wi th or 

operating the lines formerly controlled by the Atlanta Railway 
Com pany, to dissolve the con solidation with that company and 
to p reve nt them from abandoning certain portion s of lines that 
formerly comp eted in the sam e territory. A temporary injunction 
has been granted. The court s are also requested to place the 
properties u11der a r ece iver and prevent the transfer o f stock. 

-----+♦♦ ---

Storage Batteries in Washington 

The new Washington Traction & Electric Company has just 
placed contracts for ten storage battery cars to be run on the 
Anacostia & Potomac River Division. These cars are to be prac
tica lly duplicates of the cars now running in Chicago. Old trol
ley cars of the system will be changed over to provide for the 
ba tteries, and Westinghouse motors and the chloride batteries of 
the Electric Storage Battery Company will be used. There are 
several practical r easons for putting storage batteries upon this 
li ne. The Pennsylvania Railroad is goin g to elevate its tracks 
in that section, and the territory is such that it is not at present 
safe to go to the expense of putting in an underground electric 
!>ystem. M o reover, it is desired to make a practical experiment 
o f storage battery cars under \Vashington conditions, with the 
hope of using them on o ther lines as feeders. The batteries will 
be charged from terminals carried in a vault in the streets. Two 
of th ese cars may possibly b e used on th e P Street loop. 

-----♦♦---

Patent Office Report 

The rcpor1 of the Uni1cd States Patent Office Commi ssioner 
for the year endin g Jun e 30, 1899, advance copy of which ha s just 
been r eceiYed, shows thi s department of the government to be in 
bett er conditio n than C\'Cr before in its history. A summary of 
the different tables contain ed in th e report is as follows: 

T h ere were received in the last fiscal year 35,352 applications 
for mechani cal patents, 2292 applications fo r designs, 91 applica
tions for r eissues, 1610 cawats, 1861 appl ica ti ons fo r trade-marks, 
612 applications for lab els and 112 appli cations fo r prin t s; a total 
of 41,930 applicati on s. There we re 23,550 patents granted, in
cluding rei ssues and design s; 1406 trade-marks, 372 labels and 76 
prints were register ed. The number of patents that expired was 
16,670. T he number of allowed applica ti ons which were by opera
tion of law forfeited for non-payment of the final fees was 4021. 
The total receipts of the office were $1,209,554.88; the total ex
penditures were $1,148,663.48, and the surplus of r ece ipts over ex
pen ditures, being the am ount turn ed into the treasury, was $60,-
891-40. 

•• 
Steam Railroad Statistics 

The Inter state Commerce Commission at \Va shington report s 
the fo llowi:1g . statistics concerning the steam rai lroads of the 
Uni ted S tates, for the year endin g June 30, 1898: On June 30, 
1898, the total single-track mileage was 186,397 miles, th is being 
an increase of 1968 miles for the year. The total mileage, includ
ing single tracks, second, third and fourth track, ya r d track, 
sidings, etc. , was 247,533 miles, an increase of 4088 mi les. T he 
total numb~r of railroad corporations was 2047. On the abo,·e 
date there were 36,234 locomotiYCs, of which 9956 were passenger, 
20,627 were freight and th e r est switching, etc.; 1,326,174 cars, of 
which 33,595 wer e pa ssenger, 1,248,826 were freight and the rest 
special car s fo r official s, etc. This does no t includ e cars owned 
by private individuals or compa nies. There were 874.558 em 
ployees, an increase of 51,082. 

Th e am ount of capital outstanding on June 30, 1898, not in
cluding current liabilities in the term , was $10,818,554,031. This 
amount equals $60,343 per mil e <>f li n e. The amount of capi ta l 
which existed in the form of stocks was $5,388,268.321, of which 
$4,269,271 ,7 q was common stock, and $1 , l 18,996,607 was preferred 
stock. The amount which existeJ in th e fo rm of fu nded debt was 
$5,430,285.7ro, comprising mortgage bond s, $4,640,762,632; mis
cellaneous obligation s, $486,977,279: income bonds, $262,194,688, 
and equipm ent trust obliga tions, $40,35 1,111. · The aggr ega te num 
ber of pas seugcrs carri ed during the year was 501,066,681, an in
crease of II,621 ,483. 

T he gross earnings of 184,648 miles of steam roads for the year 
we re $1 ,247 ,325,62 1, an increase of $125,235,848; operating expenses 
were $817,973 _276, an increase of $65,448,512; earnings from opera
tio n were $429.352,345, an increase of $59.787,336; deductions from 
earnin gs were $427,235,703. T h e total dividen ds declared were 
$96,2-40,864. 
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Organization of a New Manufacturing Company in 
Great Britain 

A prospectus of the British \Vestinghouse Electric & Manufac
turing Company, Limited, was issued in London under date of 
July IO. The capital is to be £1,500,000, of which £1,000,000 are 
in 6 per cen t £ S preference shares, and £500,000 in £ IO ordinary 
shar es. Preference shares have priority in di stribution of assets 
a nd are entitl ed to a non-cumulative prefer ential dividend at the 
rate of 6 per cent per annum on the amounts paid up, together 
with one-quarter of the surplus profits of ea ch year available for 
dividend after. payment of 6 per cent on the ordinary shar es, the 
r emaining three-quarter s to go as additional dividend on the latter. 

The Westinghouse Electric & Manufacturing Company, of Pitts
burgh, receives the entire issue of ordinary shares in consideration 
of certain contracts and agreements referred to below ; £500,000 of 
the preference sha r es are offered to the public, of which £ 150,000 
have been subscribed by the vendor s and their fri ends and allotted 
in full. 

The directors a re J. A nnan Bryce, late director of the National 
Con struction & Armaments Company, Ltd. ; C. W . Benson, 
J oseph Lawrence, chairman of the Linotype Company, Ltd., and 
chairman of the Machinery Trust, Ltd. ; Hon. R. Clere Parsons, 
M. I. C. E., A. I. E. E., late partner in the firm of Kitson & Co., 
Leeds; George Westinghouse, president of the \Ves tinghouse 
E lectric & Manufacturing Company, and L emuel Bannister. As 
technical advi se r , the company will have the invaluable services of 
Lord Kelvin, F. R. S. The secretary is A rthur E. Scanes, and the 
company's temporary offices a re at Cornhill Chamber s, 63 Corn
hill, E. C. 

The prospec tus states that the company h as been formed for the 
purpose of establi shing works for the production of every descrip
tion of electrical machinery and appliances on a larger scale than 
any now existing in Great Britain, and thus m eeting a d emand that 
has hitherto been largely suppli ed from foreign sources. \Vith 
thi s object an agreement has been m ade with the W estinghou se 
Electric & Manufacturing Company, whereby valuable rights for 
the United Kingdo m, its colonies, possessions, protectorates and 
dependencies (except those in North America) are secured to the 
British company. 

The American Company agrees to transfer to the British com
pany its patents for the t erritory above m entioned, and further, for 
a period of ten years, to communicate all improvem ents it may 
make, and supply a ll plans, specifications and information n eces
sa ry to conduct its manufacturing o pera tion s to the best advan
tage. The British company, by availing it se lf of the accumulated 
experience and technical assistance of the American company, will 
thus avoid heavy experimental expenditure in establishing its busi
ness. 

The orders for plant and appliances for the British company's 
territory for the year ended June, 1898, are certified by the vendors 
to the board at £ 130,613, and for the year ended June, 1899, at 
£266,528. Recent orders and inquiries indicate a progressive in
crease. The A merican company returns the output of its Pitts
burgh factory for the year ending March 31, 1899, at £1,428,474, 
and its net profit thereon at above £255,000, these fi g ures being 
subject to final audit. In view of the constant increase of orders 
and the profitable nature of the business, the Pittsburgh works are 
in course of being approximately doubl ed. 

The agreem ent contains provisions for mutua l support and pro
tection between the companies, for the immediate turning over to 
the Briti sh company of the existing business r elating to the above
mentioned t erritory, including the orders on hand, which will at 
once form a source of revenue, and for th e supplying by the Pitts
burgh factory at wholesale prices, less agreed di scounts, of all ap
paratus, appliances and accessories which the British company 
may r equire until the factory in E ngland is in working order. The 
British Company will thus start as a going concern. The Ameri
can company guarantees that the profits r esulting from the busi
ness for the first two years shall amount to a sum not less than 
sufficient to pay the dividend upon the amounts ca lled up on the 
preference shares during that period, so that pendin g the com
pletion of the factory, which is estimated to take eighteen months 
at the outside , the 6 per cent to the preference sha reholders is as
su red. 

A site, covering a bout forty acres for the proposed works, has 
been agreed for at Trafford Park, Manchester, where water and 
railway communications are excellent. The situation is about 
the center of the manufacturing districts, wh ere ski ll ed labor is 
plenti ful and where the demand for electric apparatus will be 
great. 

Mr. Westinghouse and Mr. Bannister, who have been for many 
years associated with the business, have joined the Loard of the 
British company. 

The present issue of capital will suffice for the construction and 

equipment of the works as now proposed, but if the contemplated 
success is achieved, the land acquired will accommodate larger 
premises, a nd further capital will have to be from time to time pro
vided. 

The consideration payabl e has been fixed by the American com
pany, and con sists of the 50,000 ordinary shares issued credited as 
fully paid. It will pay a ll costs, excepting only governme11t and 
stamp duti es, in connection with the formation and re o-istration of 
the Briti sh company down to the allotment of th; preference 
shares now o ffered. The entire proceeds of such preference shares 
will therefore be available for the business. 

••• 
Opening of a New Niagara Bridge 

O n Friday, July 21, the new suspension bridge of the Interna
tio na l Traction Company, connecting the United States and Can
ada, over the Niagara River was formally opened with appropriate 
ceremonies. The new bridge forms a link in the international belt 
line which it is proposed to establish around the Niagara Gorge 
and Whirlpoo1. The most important factor in the belt is the Ni
agra Gorge Railroad, which starts at Prospect Park, Niagara 
Fall s, ancl runs through the gorge at the water level, furnishing 
the o nly m eans of access to the immediate vicinity oi the Whirl
pool and rapids. At Lewiston a switch leads to the new bridge 
which crosses to Queenston, Ont. The cable span of the ne; 
bridge, now the only suspension bridge across the Niagara, is 
1040 ft. 

At the Canadian end the Niagara Falls Park & River Railway, 
controll ed by the International Traction Company, ascends a 
heavy grade to Queenston Heights and runs thence along the 
bluff on the Canadian side of the upper steel arch bridge, across 
which cars have been run for the last year. This brings the car 
b~ck to within less than moo ft. of the starting point, and the 
N iagara R eservation Commission has been asked to grant per
miss ion, under a recent act of the L egislature, for the laying of 
tracks along the riverway, connecting the upper bridge and the 
Gorge R oa d tracks in F a ll s Street. It is understood that this 
permiss ion will be granted early in August, allowing the com
pletion of the international belt line. A traffic agreement has 
been made between the Niagara Gorge Railroad and the Niagara 
Fall s Park & River Railway for the sa le of round trip tickets good 
for the complete circuit. This will benefit both roads, but the 
Gorge Road has less to gain than its Canadian rival, which is now 
able to add to the inducements to travel on it the possibility of re
turning via the Gorge. 

Organization of the Tramway and Light Railways 
Associa 1 ion in Great Britain 

Ther e has just been organized and registered under the Com
pani es' Acts the "Tramway and Light R ailways Association," for 
the promotion of tramway inter es ts in Great Britain, :ilong lines 
simila r to those of the American Street Railway Association. The 
articles provide that the governing body of the association shall 
be a president, a vice-president, a council of :not more than eigh
teen m ember s, the first m embers to be appointed by the signa
tories to the articles of the association. In accorda nce with this 
provision the fo llowing gentlemen have been nominated as the 
fir st m ember s of the council: George Richardson, Esq., chairman 
o f the North Metropolitan Tramways Company, Belfast Street 
Tramways Company, Blackpool and Fleetwood Tramroad Com
pany, etc. ; George F. Fry, Esq., m ember of the Tramways Com
mittee of the Dover Corporation, chairman of the London Street 
Tramways Company, director o f the B elfa st Street Tramways 
Company, etc.; Emile Garcke, Esq., managing director of the Brit
ish Electric Traction Company, chairman of the Potteries Electric 
Traction Company, chairman of the Swansea - Improvements & 
Tramway Company, etc.; J. Barber Gl enn, Esq., director of the 
London Street Tramways Company, managing director of Provin
cial Tramways Company, secretary of the Belfast Street Tramways 
Company, I sle of Thanet Light Railway E lectric Company, etc. ; 
W . :M. Murphy, Esq., chairman of the Dublin United Tram
ways Company, director of the Belfast Street Tramways Company, 
L o ndon Southern Tramways Company, etc.; Stephen Sellon, Esq., 
P a rliamentary engineer of the British Electric Traction Company, 
director of the Potteries Electric Traction Company, etc. 

A. M. Wilcox, editor of the "Railway World," has been ap
pointed honorary secretary, and William Morris, Jr., of the firm 
of Ashurst, Morris, Crisp & Co., has consented to act as honorary 
solicitor. The membership will consist of companies of the 
tramways departments of municipal corporations, and of individu
als. Each individual member will have one vote, and everv cor-
poration or company will have five votes. · 
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Solid Wrought Forged Axle Box Frames vs. Riveted 
Patchwork Truck Frames 

BY JOH N A. BRILL 

In th e June and July issues of the STREET R .\IL\V ,\Y J ouRN.\L are 
two articles on th e fundam ental prin ciples of a n electri c trn ck; 
signed by E dgar P eckham. Th ese articl es are essenti ally an at
tempt to r eply to an article by m e publi shed in the May issue of 
the STREET R AILWAY J OURNAL. M r. P eckham very adroi tl y begs 
the questi on, and at the same time entirely avoids the point s 
which I made in th e _di sc ussion of th e " Parall el in th e DeYelop
ment of the Locomotive and th e Electric T ru ck." In that arti cle 
I did n ot m ention any ''make" of truck, but my effort was en
tirely directed towards showing the fall acy of a patchwork truck 
frame, which h e, very naturally, thinks it is n ecessary to de-

Lv12.t. 

FIG. r. FIG. 2. 

fe nd. His statements relatin g to p late fram es in locomotives, 
as compared to bar frames, are wh olly mi sleading. The bar 
frame is essentially American locomotive engine practic e, and 
was found necessary because of th e formerly inferior roadbed 
construction. The plate frame is a E uropean type of construction, 
and the plates are cut out of a single pi ece of m etal; this is th e 
ease also of the pivoted or bogie trucks use d on European rail
ways. There could be no questio n about some Yalue of Mr. P eck
ham's truck if, instead of a p·atchwork made up of a multitude of 
rods, bars, castings and ri vets, he would fo llow the E n gli sh and 
Continental locomoti ve practice, as recit ed abon, and cut th e side 
frames of his truck from a single plate of metal. 

It is rather surpri sing to be told th at locomotive fram es have 
no weight to ca rry, and that eng in es weighing fro m 120.000 lb s. 
to 140,000 lb s. "put no strains upon th eir frame beyond th ose pro
ciuced by the propelling mechani sm." In E n gl ish and American 
locomotive fram es, whether of the plate o r bar patt ern, rivets are 
conspicuous by their absenc e. Ri ve ted joints are nowhere able 
to stand such straining and pounding as trolley car trucks or lo
comotives give their frames. - Then, too, th e r eference to bridges 
a nd riveted structures is not to the point. Riveted bridges, h e 
seems to think, are strong and in every r espect analogous to a 
locomotive or an electric truck. Thi s indicates a radical fai lure 
to comprehend the m echanical principles involved. A bridge, it 
is true, has heavy loads to sustain for a few minutes; it is sub
jected to a certain amount of vibration in a vert ical direction 
only; but there is no comparison between it s work and th e ham
mering which a truck or locomotive frame receives during all the 
time of service. Wh ereas a bridge is subjected to a violent strain 
vertically for a few mom ents during the passage of a train , and 
then r emain s at r est for a very much longer inten·al of time, a 
truck frame is subjected to stresses in every possible directi on , 
and the pounding which it receives is almo st unparalleled in m e
chanics. Riveted bridges are not considered as fin e structures as 
the type known as the "pin" connected, and the r epairs upon them 
and upon such structures as elevated roads are sufficient demon
stration s of this. The weakness of ri veted structures made up of a 
multitude of parts, eombining cast iron, cast stee l, bar iron and 
rivets, is shown in every direction, particularly in trucks over 
bridge work, because in the tru cks th e spacing blocks are cored 
out, whereas th e hol es in th e bars are eith er punched or drill ed. 
When the parts arc riveted the ri vets buckle to a large extent , 
if the hole in the spacing block is large, as shown in Fi g. I h ere
with, and under heavy strains allows the ri ve t t o stretch or bend. 
In thi s partirnlar riv eted truck work differ s essentially from that 
o f riveted brici gcs, especially plate g ird er brid ges, because the 
plate g irders have no spacin g blocks, and th e plates are placed 

together, drill ed and riveted, under which process th e rivet s, tit
ting snugly in all ho les, have no chance to buckl e. 

Th e differen ce between bridge work and truck work is illus
trated in the accompanyi ng sketches. A ri vet dri ven in two bars 
separated lJy a dis tance piece does not fill the hol e, and presents 
in sec tion the appearance shown in Fig. r. In bridge or boiler 
work p lates with drilled holes come solidly together, and the rivet 
is capable of filling the hole , as shown in Fig. 2. T he di stinction 
is a radical one. Manu facturers of trucks with thi s type of si cl e 
irames have always been obli ged to concentrate their attention 
upo n holdin g up th e load, as they have been obligl'd to u se th e 
truss under most unfavorable conditions as to support and sub
mit it to st rains for which it is in no wise su ited. The inevitable 
result is the saggi ng of the car ends. \Nith solid fo rged frames 
or a plate bar frame of sufficient size of sec tion the ends of the cars 
w,nild more likely hav e stayed in place. 

Mr. Peckham entitl es the article which he is writi ng in defence 
of the composite frame truck "The Functions of the Electric 
Truck." In hi s two instalments he makes no mention of the se 
functions. In his writing he as completely ignores them as he 
does in hi s construction. The pith and point of hi s article seems 
to be that '' I can build a fine truss that will hold up the ends of a 
ca r." The reply to this is that there is no difficulty whatever in 
holdi ng up the end s of a car, or there ought not to be, although 
r-lr. Peckham seems to have encountered no end of trouble in 
this line. The truss of which he speaks and of which he appears 
to be so proud is one that he has but recently introduced, and is 
not a part of the frame of his truck, but is a direct copy of a truss 
the J . G. Brill Company has used for years, and \\'as employed by 
it on it s open horse cars; it is also the same class of tru ss which 
the company put on th e first motor truck which was ever built. 

Mr. P eckham di stinctly says that the solid frame trucks are be
ing replaced by those of his own manufacture. I wish to say in 
reply to thi s surprising statement that I haYe yet to learn of a place 
where such a thing is happening. So far as I know, it has not 
happened in the past except in one case fiYe years ago, and 
there the Peckham trucks ,,·ere not a success, while the discarded 
ones were purchased by other lines, and are in good condition and 
operation to -day. 

It should be understood that when I undertook to discuss the 
developments of the electric truck or its fra me I was not attempt
ing to consider the matter of buildin g a separate and independent 
t russ for sustainin g the ends of long cars. In holding up the 
ends of cars l\Ir. P eckham has been as peculiarly unfortunate as 
he was in the choice of a design for his truck frame. The truck 
side which he is now makin g is the same old style that he built in 
1892, and is of a type which the Brill Company at that time dis
carded because of it s inh erent weakness. Because of thi s weak
ness a nd inabil ity to hold up the ends of a car, he has been obliged 
to devise what he t erms the "new truss," and several thousa nds of 
hi s trucks are now in operation without this truss upon which 
h e lays so much stress. The composite truck si de whi ch th e 
J. G. Brill Company bnilt in 1892, and the side whi ch l\Ir. 
Peckham builds at present contain all the inh erent weak poi nts 
of the composite locomotive frame of 1832. T h e J. G. B rill Com
pany thought then, as Mr. Peckham thinks now, that the ho ri 
zontal stresses were comparatively insignificant. These hori 
zontal stresses are so great that th e truss and riveted truck sides 
shake to pieces and allow the end of the truck to drop, taking th e 
end of the car wi th it. \N ith th e best riveting machines possible , 
and the most careful atten ti on to every detail of workmanship, 
the riveted structure is unable to stand the strains of street rail
road wo rk . Even after seven years of experience and constant 
failure, this fact does not seem to ha\' e impressed itself upon l\fr. 
Peckham. The "trusses" are simply names to conjure with. They 
are mere selling points, and are of no value except as such , and as 
means to cover up weaknesses whi ch are a part of the bad original 
designs. 

T he quotation which l\ir. Peckham makes from an articl e by 
Henry E. P. Cottrell is merely an effort to draw attention away 
fro m the main question. I am very glad that Mr. Peckham ha s 
ca lled my attention to thi s article, as I propose to answer it, and 
sd the public st raight in regard to this matter. A long car body 
and a truss fo r holding its en ds up are questions entirely out si de 
nf th e truck. O n e truss can be just as easily applied to a car as 
anoth er. It is the tru ck side which is defectiv e, and no matter 
how well the ends of a car may be tru ssed, the truck side, by rea
son of the multi tude of parts, soon gi,·es out under the stresses 
an d hammering, its ends drop, it ceases to hold th e axles in line. 
and it then becom es an expen siye fai lu re. My a rticl e was written 
fo r the purpose of bringing clearly before the minds of street rai l
way men th e fundamental prin ciples of good truck constructio n. 
It seem s un for tunate to attem pt a discussion of prin cipl es whi ch 
arc not important , and to undertake to defend one maker 's trn cks 
by th e application of an out side clem ent whi ch has nothin g to clo 
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with truck building, because the long truss does not effect the rid
ing qualities of the truck. It does not decrease the pitching nor 
steady the body in any way, nor strengthen a weak truck side, yet 
th ese ideas are persistently advanced in Mr. Peckham's article. t. I 

Sale of an Ohio Road 

The entire assets and property of the N ewark & Granvill e E lec
tric Street Rai lway Co m pany, of Newark, Ohio , will be sold at 
receiver 's sa le on A ug. 26, 1899. Thi s system consists of about 
8 m iles of road in the city of Newark, which has a population of 
over 22,000 and about 7 m iles of road, extending from N ewark to 
Granville, a coll ege town of about 3000 population, with one of 
the fin es t pa rks in the country along the road near the city of 
Newark. It is equi pped with fi rst-class machinery and cars. 

Large Engine Shaft for Boston 

On June 9 there was made from the works of the Bethlehem 
Steel Co mpany, at South Bethlehem, Pa. , what is thought to be 
the seco nd largest shipm ent ever m ade in thi s country, the largest 
having been the K rupp gun , which was transported by the Penn
sylvania R ailroad Company, betwee n Sparrow's P oint , Md., and 
the W orld's F air, Chicago. T h e illustration shows the shipment 
referred to. It is a shaft with crank discs and gen erator fly-wheel 
hub assembl ed on it , all fi nished complete. Thi s shaft was made 
fo r an engine bui lt by th e Corliss Steam E ngine Company, of 
Providence, R. I. , for the Bosto n E levated R ailway. Th e total 

LARGE ENGINE SHAFT FOR BOSTON 

weight of the shipment was 170 ,400 lbs., and in order to trans
port it from South B ethl eh em to th e site at Boston , Mass., the 
Philadelphia & R eading Railway Company furni sh ed two cars of 
100,000 and 80,000 lbs. capacity respectively and blocked the shaft 
so that 60 per cent of the weight was supported on the stronger 
car and 40 per cent on the other. The shipment was made over 
th e New Jersey Central , the Delaware & Hudson Canal Com
pany and Boston & Albany Railroad Company. 

The shaft is the first of three for the Boston E leva ted Railway. 
It is of fluid compressed nickel steel, hydraulically forged hollow 
on a mandrel, oil temper ed and annealed. It is 37 ins. diameter 
in the center , with a 17-in. hole through its axis, and is 27 ft. IO 

ins. long. T he m etal of which it was made showed t ests of 50,000 
lbs. elastic limit and 18 per cent elongation in test pieces 1 in. 
diameter and IO ins. long. Shipments, approximating this size, 
will frequently have to be made by railroads in the future. 

The Bethlehem Steel Company has in hand orders from the 
Edward P. A lli s Company, Milwaukee, Wis., for the Metropolitan 
Street Railway Company, of New York city, eleven shafts of ex-

actly the same size, al so from the \Vesting house Machine Company, 
Pittsburgh, Pa. , orders for sixteen similar shafts for the Third Av
enue Railway Company, of New York city, and two for the Brook
lyn Edison Illuminating Company, also from the Westinghouse 
E lectric & Manufacturing Company, Pittsburgh, orders for fifteen 
shafts a littl~ smaller in size for the water power plant at Messina 
Springs, N. Y. The power plants for which these shafts are in
t ended are designed to be equipped with engines of 8000 h.p. 
capacity. In all probability even larger units than this will be 
ca ll ed for ;n the future, as the tendency toward centralization of 
power is in that direction. It is stated that the engines for the 
power plant, made necessary by the ,change from steam to elec
tri city by the Manhattan Elevated Railway, New York city, will 
have a maximum capacity of 12,000 h.p. The shafts for these en
gines will, of course, be considerably larger than that shown in 
the illustration. 

•• 
Receptacle for Water Cooler 

A scientific ice-water receptacle ior holding drinking water 
in waiting rooms, on street cars, in offices, etc., is being placed on 
the market by A. Major, of N ew York city. For this device 
is claimed a saving of 50 per cent in ice, and in addition a more 
agreeable temperature for the water than is obtained by simply 
putting a piece of ice in water in an ordinary cooler. The water 
is kept at a uniform temperatnre, r esembling very closely that o f 
cool spring water. 

The new device is very simple, consisting of an independent re
ceptacle, open at the bottom, as shown, and 
having double walls, with a dead air space be
tween them. It also has a double cover. This 
receptacle is designed to be placed in any cool
er, and should be about 1½ ins. smaller all the 
way around than the cooler in which it is to go. 
The ice is placed in the inside vessel, which, 
havin g no bottom, permits the water to circu-

NEW WATER COOLER 

late in and around it, keeping, it is claimed, the water from getting 
extremely and unnecessarily cold, and preventing the ice from 
melting as rapidly as it ordinarily would. Mr. Major, whose ad
dress is 461 Pearl Street, has succeeded in introducing his inven
tion quite successfully throughout the United States. The recep
tacle is made in any size to fit any cooler. 

Tickets for Tramways 
A good idea of the extent of the tramway business is obtained 

by a glance over the catalogue of T. J. Whiting & Sons, of Lon
don, manufacturers of tramway tickets. This company has been 
engaged for a long time in the business of printing tramway 
tickets for all parts of the world, and its catalogue contains re
productions of these tickets. They include tickets from cities 
throughout Europe, Asia and Africa and in all languages, includ
ing Chinese and various dialects of Hindoo. The catalogue gives 
an excellent idea of the firm's world-wide connections and repu
tation. 
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Electric Trailer Connector 

A t this period of the year there arc varying calls for train ca
pacity, through picnics, troll ey parties, baseball gam es, etc. This 
means fr equent additions of trailers to motor cars. Safety of con
necting current devices doubtless is more sought for by electric 
railway managers than articles giving case o f operation. A com
bination in t 1ne device of these two elements makes it of g reatest 
usefuln ess. The W ood's trailer connector, a s illustrated h erewith, 
is claimed to possess th ese qualities. It has the particular ad
vantage that at no time (after co nnection to lighting circuit) is 
there any exposure of live metal, the connecting pins being ab
'lolutely " dead" until beyond th e reach of th e conductor's fingers. 
This safety facto r also is worth noting as applying to inquisitive 
or careless passengers. 

The Wood's trailer co nnector, as well as a complete line of elec-

CONNECTOR FOR TRAIL CAR 

tri c railway suppli es, is carried by th e Central El ectri c Company, 
Chicago, as selling agents for the Central Union Brass Company, 
St. Louis, Mo. 

•• 
New Type of Dynamos and Motors 

The B. F. Sturtevant Company, of Boston, has made a specialty 
of the construction of eight -pole generators and stationary motors, 
running in size from 3 kw. to IIO kw. The motors of this type 
were designed originally for driving fa ns for subway work, and 
their use in the Boston subway has been described in the STREET 
RAILWAY JOURNAL. They have been found, however, so economi 
cal and desirabl e that th e Sturtevant Company has increased the 
number of sizes in which th ese motors are built, and recommends 
them not only for ventilating, but for general power purpose s 
about car houses and power stations. 

The field ring, which also constitutes the fram e of these ma
chines, is of wrought iron in the small, of cast steel in the medium, 
and of -cast iron in the large sizes. The fi eld cores are of wrought 
iron, and the pole shoes of cast iron, of such peculiar shape and 
size as to render these machines capable of meeting extreme va
riations of load without sparkin g or the n ecessi ty of adjustment. 

NEW MULTIPOLAR DYNAMO 

The fi eld coils are machine wound, thoroughly insulated , and of 
such open construction as to secure the maximum radiation and 
ventilation. The armature core is built up of laminated slotted 
discs, which are so lidly clamped between two brass rin gs having 

corresponding slots. The coil s are machine wound, of un ifo rm 
size and shape, and tho ro ug hly insulated, th e armature being of 
the drum type. 

The commutator is o f large diameter, the segments being of fin e 
ro ll ed or drop-fo rged copper. F or high vo ltag es o r small outputs 
at low speeds two sets uf reac ti on brushes, of fibre-graphite, a rc 
usually employed, and fru m the cha racter of th e cl e~ ig n r equire 
no adju stment. T ripod bea ring yo ke s a rc pro vided, as sho wn 
above, except in the largest machines, whi ch arc equipped with 
special bases and pedestal beari1~gs. The shaft runs in g un-metal 
sleeves, and is lubri cated by means of ring oil er s. 

Water Guards for Trolly Poles and Ropes 

The acco mpanyin g illustratio ns show a wa ter guard invented by 
Thomas H awken , superintendent of the R ockland, Thomaston & 
Camden Stree t Railway, of Rockland, Mai ne. The guards are 
made of rubber, and that on th e t rolley pole is intended to keep 
the rain from runnin g down th e pole and also th e ro pe. That on 

GUARD ON POLE GUARD ON ROPE 

the rope protects th e ro pe only and rear pla t fo rm , and when the 
· car is in motion the wa ter drops clear of the car. The m ethod of 

application is cl earl y sh own in th e eng ravin gs. 
It is not necessary to use both of th ese devices, but, as some 

managers or conductors would prefer to have th e device on the 
rope and others on the pole, Mr. H awken m akes both types. The 
guard has been given a severe test fo r several months on the 
Rockland, Thomas ton & Camden R ailway, and has given perfect 
satisfaction. ___ ___.. ___ _ 

Large Sales of Boiler Cleaning Device 

The Uni 0n Boil er Tube Cleaner Company, of 240 Penn Ave
nue , Pittsburgh, Pa., was organized in 1895 fo r the purpose of in
troducing an entirely new industry, that of removing scale from 
the interio rs of the tubes of water tube boiler s, and it is one of the 
largest cone<: m s of the kind in the world, having machinery espe
cially des igned for thi s specific business. I ts devices are patented 
abroad. as well as in the U nited States, whi ch enables this com 
pany to safe ly contract fo r thoro ughly cl eanin g boilers under a 
tim e limit , with bond fo r heavy penalty fo r non-fulfillment, or to 
sell or lea 5e tool s for cl eaning all makes of water tube boilers 
havin g strai ght , horizontally in clin ed or verti cal tubes and those 
havin g curved tubes, such as the Climax, Stirling, also the Hazel
ton, ha Yin g cl osed end tubes, the latter three types having been 
heretofo re considered impossibl e to cl ean. 

Thi s co ncern commen ced business as a firm M ay I , 1895, a time 
of g reat depression in the industri al world, notwithstanding 
whi ch the evi dent m eri ts of it s devi ces caused their immediate 
adopti on in a numb er of the power plants in the United States 
and E ng land. The continued demand fo r these cleaners has com
pell ed th e manufacturers to g reatly enlarge their works, despite 
whi ch the fact ory is overcrowded with order s. 

___ __. .. 
Large Orders for Registers 

The busin ess of the New Ilaven Car ]{cg istcr Co mpany is con
stantly increas ing, and the co mpany repo rt s a large number of 
new orders. Of its r ecent large orders o ne is for several hundred 
machines for the Third Ave nue Railroad Company, N ew York 
city. The company has al so received large orders lately from 
St. J oscph, Mo. , and additional orders for it s regi sters for the 
Market Street system , of San Francisco, from Oakla nd and Los 
A ng eles, Cal., in both of which cities its registers are in use. 



STREET RAILWAY JOURNAL. [VoL. XV. No. 8. 

Large Sprinkling Car 

Wendell & MacDuffie, of New York City, have sold during the 
past summer three sprinkling cars, which are said to be of larger 
capacity than any ever before bui lt in this country. Two of these 

_______ , 

END VIEW OF SPRINKLING CAR 

were sold to the North Jersey Street Railway Company, and one 
to the P hiladelphia & vVestchester Street Railway Company. The 
tank cars were manufactured by the 
Taunton Locomotive Manufacturing 
Company, of Taunton, JVIass. 

In the accompanying illustrations 
one of the cars fu rni shed to the 
North Jersey Street Railway Com
pany is shown. The tank proper is 
24 ft. long and about 64 ins. in diam
eter. T he car is mounted on Peck
ham 14-B double trucks, and is 
equipped with Van Dorn couplers, 
North Jersey Street Railway Com
pany' s standard bumpers, and Sterlin g 
brakes, in accordance with specifi
c at i on s. The tank is complete ly 
housed in, there being four dummy 
wi ndows fitted with curtains, T he 
sprinkler has a total capacity of 4000 
ga ls. of water. 

A Handsome Catalogue 

T he Gold Car Heating Company, 
of New York, has recently published 
a very tasteful catalogue of its various 
types of car heaters for steam and 
electric railways. Mr. Gold has made 
a li fe study of the heating of cars, 
and the list of railroads whose cars 
he has equipped with heating appa-
ratus is a most extended one, and 
includes roads in all parts of the world. A ltogether about 20,000 
cars and locom otives have been equipped with the Gold system. 

As is well known, the Gold Car Heating Company manufactures 
both steam and electric heaters. In the latter , which is the type , 
of course, in which electric railway managers are most interes ted, 
special attention has been given to securing a good circulation of 
air around the heated wires and distributing the heat in a uniform 
manner through the car. The degree of heat can be regulated by 
a three-point switch. The company also makes electric heaters 
fo r car house and miscellaneous uses. 

The catalogue is very fully illustrated and is handsomely printed. 

A Successful Car Fender 

The Hipwood-Barrett fender, a test of which was described in 
the July issue of the STREET R AILWAY J oURNAL, is exciting a well
deserved interest among street railway official s. When the fender 
is dropped to the ground by a slight action of the motorman's 
knee, its construction is such that it conforms perfectly to any un
evenness in the roadbed, by means of the five distinct sections. 
As these have a resilient action, there is no danger of stubbing, 
and a tension holds them close to the roadbed. The tests have 
shown it to be infallible in picking up a body, no matter in what 
position it may be standing or lying on the track. These features 
also prevent impairment of efficiency by oscillation of the car. 

Attached to the sections are lips just forward of the bed, which, 
allowing a Lody to readily pass over them when being picked up, 
successfully prevent its falling back on to the track again, and 
continued t ests hav e proved the adjustment of the tension to be 
such that snow, ice or mud cannot possibly interfere with the 
action. The fender is folded up and dispo sed of under the car 
when a trailer is to be used or a disabled car pushed along, or 
when housing, which, taking but three seconds to accomplish, 
will recommend its use to all railroad men. 

New Road in Wisconsin 

On July 4 the cars on the \Vaupaca & Chain o'Lakes (Wis.) 
Electric Railway were started for the first time. The building of 
thi s road has been in contemplation for the past two years, but 
only recently were the franchises secured and financial arrange
m ents mad~. The contract for the entire construction and equip
ment , including track and overhead work, cars and equipments, 
was awarded to the E lectrical Installation Company on May 18 
last. Work on the grade wa s started May 26, and cars put in 
operation, as above stated, July 4, thus making thirty-two work
ing days for the entire building of S miles of road complete. No 
better record than this can be shown in the United States, espe
cially in thi s year of never-ending delays in delivery of apparatus 
and materials. 

One of the features of this remarkably fast piece of work was 

SIDE VIEW OF SPRINKLING CAR 

the laying, lining and surfacing of 23,000 ft. of track in sixty work
ing hours. Had it not been for delay in receipt of special work 
for track the line could have been open for traffic June 25. The 
road is built on standard lines throughout, using cedar ties, 50-lb. 
T rail, crown bonds and oo trolley wire with both span and 
bracket construction. The city end ::>f the line is ballasted with 
stone, the suburban portion with gravel for its entire length. This 
road reaches one of the most delightful spots in the State of Wis
consin, and opens up a,.~ew territory such as cannot fail to make 
the road a paying investment. W. B. Baker and Irving P. Lord 
are the . owners of the line. 
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Compressed Air Cars in Chicago 

The Compressed Air Motor Company, of Illinois, with head
quarters at Chicago, reports that it placed in operati o n on May 
30, 1899, one of its compressed air moto r cars, repl acin g o ne of 
the horse cars in the night service of the North Cl ark Street Cable 
Railway. It is stated that this car has perform ed a co ntinuo us 
service, carrying passengers each night without fa ilure or de lay, 
and, it is said, entirely with sati s factio n to the street rai lway offi 
cials. Since May 30 an additional compressed air car has also 
been put on, and air cars are now doing th e " owl" ser-
vice between the City Hall and the city limits. 

On the first and second trips at nig ht one o r t wo t rai~ 
cars are attach ed to the motor car, and in a si ngle ro und 
trip of 7 miles 417 passengers have been carri ed . 

• • 
Patent Litigation 

The Thomson-Houston E lectric Company has been 
g ranted preliminary injunctions restrainin g the Wore es
ter & Clinton Street Railway Company fro m infringi n g; 
claims 20, 21 , 22, 27, 28, 29 and 31 of L ett ers P a tent No. , 
393,323, covering a system of electri cal controller s, and ~ 
claims 3, 4, 11, 19, 20, 23, 25 , 26 and 27 of Patent No. 
424,695 granted to Van D epolc, and coverin g a suspended 
switch . 

The Thomson-Houston E lectric Company has also been suc
cessful in its suit against the Central Union Brass Co m pany for 
infringement of the Van Depol e P atent No. 424,695; and also 
against the Mill Creek Valley Street Rail way Com pany fo r in 
fringing Patent No. 393,323. 

Open Funeral Cars 

The Mexicans of all classes have a very sensible idea about th e 
utilization of their street railways for tran sportation of fun erals . 
In America"' a few steam railroads provide fun er al fac ilities, but 
the idea of using the ordinary street car, whether propelled by 
animal power or electricity, does not seem to h ave been carri ed 
out to any great extent in America. The two car s illustrated were 
built recently for th e Cia Tranvias de Merida Y ucatan by the J. 
G. Brill Company. Th e road is narrow gage and is operated by 
a nimal power. The cars are but 9 ft. long by 6 ft. in width over 
all. One of them is of the plaines t possible sort , m er ely a plat
form carrying a bier with a light roo f supported by fo ur rods at 
the corners. The other one is somewhat more elaborate, draped 
curtains at the corners and an enclo sed bier in th e cent er are pro
vided, while the roof is decorated with plumes. A small crucifi x 
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FIRST CLASS HEARSE 

is placed in the center of each roof. The insid e of th is car is 
finished in white and gold. The cheaper car has the o rdinary car
Jin finish. The casket can, of course, b e ph't-s'ed in the car from 
either side. For the mourners the ordinary hor se car s ar e pro
vided, and, as the cemeteries are made termini for the roads, the 
system is one which is in every r espect sensible. 

A Well Known System of Compound Engines 

Altho ug h it is but a co mparatively short time since the prac
ticabili ty of a short-stroke, quick-acting, wheel -go verning com 
pound engine has been admitted by the leading engineering tal 
ent, the demand for such engin es is now very extensive and is 
co nstan tly increas ing, and under proper operating conditions th <.; 
eco nomy of the compound eng ine is unquestioned. 

Recognizing these conditi ons, the Harri sburg Fonn<lry & Ma
chine Works, of Harri sburg, Pa., has developed a complete sys -

REAR VIEW OF ENGINE-GENERATOR REMOVED 

tern of engines of thi s nature, one siz e of which is shown here
with. ln this des ign the low pres sure cylinder is placed next to 
the engine frame, since this method in sures a more substantial 
attac hment than otherwise, and the high pressure cyl inder, with 
the generously proportioned connection between them , has a 
bracket support which rests upon the end of the sub-base, which 
extends the full length of the engin e. The bottom of this bracket 
suppo rt is planed with a tongue, which is fitted accurately in a 
co rresponding groove in the top surface of the sub-base, bolts 
bein g provided in lon gitudinal hol es, thus al lowi ng expansion 
and contraction, but preventing any lifting tendency. A mple op
portuni ty is provid ed for repairing or adjusting the piston and 
ri ngs without having to d i:tach the high pressur e cylinder, piping, 
connections, etc., this b eing a mo st important consideration. 

The receiver, between hi g h and low pressure cy lind er, is a neat 
fla nged casting with bolt attachment . The larger sizes are built 
wi th separate valve connections, whereby th e high pressure valve 
is automatic in action, and th e luw pressur e valve is driven by a 
fixed eccentric, so arranged, h owever, that th e cut-off may be set 
by hand at any desired point. In thi s way, it is claim ed the mo st 
economical r esults po ssibl e ca n be obtained under almost any 
changing conditions. A furth er ad,antage is obtained in this r e
gar d by the arrangement of the heads of the piston valves, which 
are adjustable, and so may have both " lead'' and '' lap" changed 

SECOND CLASS HEARSE 

al so to suit any and all conditions. The engines are provided 
with the I deal automatic oiling system, and in closely g raduated 
sizes, from 25 h.p. to 1200 h.p. The accompanying illustration 
shows the en gin e arranged for direct connection to generator. 
Belted styles are, of cou rse, also buil t. There are a lready nea rl y 
one hundred of the Harrisburg engines of this style in operation. 
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New Method of Welding Rails in Germany 

Herr Dr. Goldschmi dt, chief ch emist of the experimental labora
tory of Essen, has invented a new m ethod for welding street ca r 
rails, which is described as fo llows : 

The Goldschmidt m ethod fo r th e production of hi gh tem pera
tures, as applied to the welding of street railway rails, h as been tr ied 
on portions of the Essen St reet Rail way, after the possibility of the 
weldi ng of rails of the P h cenix, or grooved section , of 180 111111 . 
(7 ins. ) height had been th oroughly demonstrated in the labora
to ry. T he practical application of the principles are identical with 
the experimental. T he rail ends, which must be perfectl y square 
and thoroughly clean, are firmly fo rced togeth er by a specia l 
clamping device. T he general construction of thi s apparatus, of 
which several types were m ade and tri ed, consists of several cast 
steel pieces. wh ich securely hold th e rail ends in both a verti cal 
and horizontal position, making it eas ily t ransferable fro m one 
joint to another. The total space it occupies wh en in position at 
the join t is about 80 mm. x 50 mm. x 30 mm. (3 ins. x 2 ins. x 1.2 
ins.) W hen sufficient pressure has been secured the joint to be 
welded is covered by a shee t-iron casin g, corresponding to the 
contour of th e rail surface, and th e whole covered with sand. T h e 
weld ing process proper is now ready to take place. 

T he welding compound, which is com po sed of pulveri zed oxi de 
of iron an d alum inum, is prepared in and poured from a crucible 
by means of long tongs. 

A small porti on of the compound is ignited in the crucible by 
m eans of a fusee (zundkirsche), and the remainder is gradually 
brought around it so that th e ignited por tion is completely cov
ered. Fi nally, a coating of fluid corundum appears, which ra
diates intense h eat and a brilliant light. A r esidual m etal se ttl es 
in th e bottom of th e crucible. Inasmuch as th e top layer of thi s 
co rundum soli difies rapi dly, it is necessary t o remove it by m eans 
o f an iron rod just before pouri ng. At fi r st th e fluid m etal will 
run into th e mould and cover the joint with a thin , h ard coating . 
T he corundum solidifi es at a temperature considerably higher than 
that of the iron to be welded. \ Vhen the metal that collected on 
the bottom of the crucibl e begins to fl ow, thi s coating referred to 
above prevents it fro m comin g in contact with th e rails and there
by injuring them. T he sh eet-iron fo rm is also protected in th is 
way, and permits its use over and over again. On cooling, the 
whole m ass can be easily rem oved, on account of it s brittl eness, 
by being st ruck wi th hammers. D uring the application of th is 
intense h ea t at th e join t th e m etal expands, but, owing to the 
presence of th e clamp, still greater pressure is caused, and th e re
sul t is a perfec tl y sound weld, as has been dem onstrated by break
ing tests. A bending test , m ade by loading a joi nt with a weight 
of 45,000 kg. (99,000 lbs. ), with supports 70 c. 111 . (27.6 ins.) apart , 
showed a permanent set of 2 c.m. (0. 79 in s.) only, b ut a rupture 
occurred considerably later, by th e application of a li ve load. 

T h e entire work of welding a joint on the track can be ac
complished by the aid of three m en in a few mom ents. By using 
this device all cumbersom e machinery is eliminated, the only 
necessary r equi sites being the m etallic compound. which can be 
shipped in barrels ; clamps, crucibl es and a few oth er sm all uten
sils, th ereby reducin g th e co st of transportation to a m inimum. 
T he cost of thi s operat ion is such that it can easily compete with 
the old m ethod of fi sh-plates and copper bonding as a m eans of 
effecting a rail joint. 

The New Street Railway Management in Washington 

Col. George Truesdall, ex-Commissioner of the District of Co
lumbia, and for many years closely identified with the business 
and public inte rests of \ Vashington , has been elected president of 
the Washing ton Tra ction Company and of the street r ailway com
panies which it contro ls. T h e other officers of the properti es are 
Charles A. Lieb, of New York, vice-president ; H . D. Merrick , 
treasurer ; J ames B. Lackey, secretary, and V. B. D eyber, assist
ant treasurer. T he new directo rs a re George Truesdell , 0 . T. 
Crosby, Charles A. Lieb , S. C. Stevens, George W . Young , Na
thani el Wi lson, J ames B. Lackey, V. B. D eyber and H . D . Mer
rick. 

Col. Truesdell is a native of F ayetteville, N . Y., but h as li ved 
in Washing ton for m any years. H e has been prominently con
nected with the city's r eal estate developm ent . particularly in the 
suburbs, and is said to have been th e original proj ector of E cking
ton and builder of the Eckington & Soldiers ' Home R ailway Com
pany, which was one of the first electric railways in the country, 
and the first to use center-pole construction. L argely through 
the building of this road and the excellent results thereby given 
to the di strict, the property greatly increased in value, and houses 
were built so rapidly as to make this one of the most populous of 
Washington's suburbs. Col. Truesdell served as District Com
missioner for three years under the Cleveland administration. 

Street Railway Conditions in St. Petersburg 

T he street r ailways of St. Petersburg are sin gle track lines, op
erated by horses , with dou ble deck cars, of which three are u sually 
run together. By the term s of the fran chises the roadbed and 
rails become th e property of the city on the expiration of the char
te r, th e other property to be purchased by appraisem ent. The 
city has had possession of and has been running the best line, 
about ten miles lon g, fo r a year , and a suit is now pending to get 
po ssession of the remainder of the system. The city intends to 
equip the N evsky Street Car L ine with som e elec tric system, but 
details have not yet been dec ided upon, and a number of interests 
are endeavoring to secure contrac ts. Belg ian capitalists have been 
particularly act ive in their attempts to obtain contracts and fran
chises. 

•• 
Personal 

M R. H. A. J ONES has been appointed secretary of the O swego 
Traction Company, of O swego, N. Y. 

MR. JOH N A. WILSO N has been appointed chief engineer of 
the Trenton P assenger Railway Company. 

M R. FRANK J. SPRA GUE sailed fo r E urope on W ednesday 
via steamship St. P aul , to be gone fo r about six weeks. 

M R. P . H. KI N G has been appointed manager of the Mont
gomery & Chester Electric Railway Company, of Montgomery, 
Pa. 

M R. J. L. YO UN G, JR. , is the new auditor of the Rich';nond 
T raction Company of Richmond, Va. , takin g the place of Mr. J. 
A. Cook. 

M R. GE ORGE W . M OFFAT has resigned his position as 
superintendent of the D oylestown & Willow Grove Trolley Road, 
of D oylestown, Pa. 

M R. A. K. BAYLOR, general m anager of the British Thom
son-Houston Company, h as arrived in Am erica, where he will re
mai n until about Sept. IO. 

M R. WM. J. B U RNS, general manager of the West End Trac
tion Company. of Pittsburgh, di ed on June 16, 1899, in Paris, 
F rance, where he had been staying for his health. 

M R. A. G. CAR L SON, chief draughtsman of the Chicago City 
Railway Corr. pany, sailed for E urope on July 12 fur a short recrea
t ion tri p. H e will visit Sweden before h e r eturn s. 

M R. R O B E RT P. LINDERMAN has been elected president , 
Mr. E. M. Mc llvain vice-president, and Mr. R. W. Davenport 
gen eral superintendent of the Bethlehem Iron Company. 

M R. G. F . GREENWOOD, form erly g eneral manager of the 
Consolidated Traction Company, Pittsburgh, will , it is stated, go 
to Cuba this fall to reconstruct the street railways in Havana. 

l\IR. W . B. BROCKWA Y, secretary of the Toledo, Bowling 
Green & F remont E lectric Railway, has been placed temporarily 
in charge of the system, owing to the death of President Jacoby. 

MR. SA MUEL G. BOYLE has been elected secretary and 
treasurer of, the L ouisvill e R ailway Company, of Louisville, Ky., 
to succeed Mr. James Pettus, who retires on account of ill-health. 

M R. D AN I E L T . H UNT has succeeded Mr. Charles T. Yerkes 
as ptesident of the North and W est Chicago street railway com
pani es, whi ch are leased to the Chicago Union Traction Com
rany. 

MR. E DWIN J A COBY, president and treasurer of the Toledo, 
Bowling Green & Fremont Electric Railway Company, and a 
prominent business man of Toledo, died last week after a short 
illness. 

MR. J. HOWA RD WILSON, pres;dent and general manager 
c f th e Mobile Li ght & Railway Company, of Mobile, Ala., has 
resigned hi s position to look after private business interests in 
N ew York. 

M R. J. E . W O ODBRIDGE, editor of the American Electrician, 
wa s married to M iss E thel Hotchkiss , of N ew York, on July 25, 
at Grace Church. H e and his bride left soon after the ceremony 
for Chicago. 

MR. THEODORE STEBBINS, vice-president and manager 
of the Schenectady Railway Company, of Schenectady, N. Y., has 
been succeeded in that position by Mr. R. H. Fraser, of Des 
Moines, Iowa. 
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MR. W . R. CASSELS, who has been for many years connected 
with the electric lighting interests of Buenos Ai res, Argentina, was 
in the United States, during July. H e will return to Buenos Aires, 
via London. 

MR. J. M ATKINSON, well known in street railway circles 
in connectio11 with the Atkinson protected rail bonds, was married 
on June 21 to Miss Elizabeth Amolia, at the First Presbyterian 
Church, of Lynchburg, Va. 

MR. C. C. JOHNSON, secretary and superintendent of the 
Raleigh (N. C.) Electric Company, has been appointed manager 
c, f the Ithaca (N. Y.) Street Railway Company, and will assume 
his new duties about July rs. 

MR. A. K A SHWORTH has retired from the office of man
ager of the Youngstown Park & Fall s Street Railway Company, 
of Youngstown, Ohio, and has been succeeded by Mr. Robert T. 
Ivory, form erly track superintendent . 

MR. JOHN GRAHAM, th e retiring general manager of the 
Wilkesbarre & Wyoming V alley Traction Company, of Wilkes
barre, Pa., was tendered a banquet on June 23, by his friend and 
business associate, William J. Harvey. 

MR. N. GRABURN, assistant superintendent and electrical 
engineer of the Montreal Street Railway, has been appointed to 
the positio.1 of electrical superintendent of the Glasgow (Scot
land) Tramways, and will leave Canada within a few weeks. 

MR. P. A. B. WIDENER, the well-known street railway 
financier, of Philadelphia, is president of the National Export 
Exposition, which intends to hold a very extensive national ex
hibit of manufactures, in Philadelphia, from Sept. 14 to Nov. 30, 
1899. 

MR. H. J. MALOCHEE, of New Orleans, under whose super
vision the Orleans Railroad of New Orleans was rebuilt, has been 
appointed constructing engineer of the Huntsvill e E lectric Rail
way, of Huntsville, Ala., and material will be ordered and work 
begun at an early date. 

MR. A. C. RODENBOUGH, who has accepted the superin
tendency of the Easton, Palmer & Bethlehem E lec tri c Railway, 
of Easton, Pa., in connection with his present duties as superin
tendent of the Easton Transit Company, has appoin ted Na th an 
Capon division superintendent. 

MR. J. H. PASSMORE, of R eading, P a., will, on July 1 , 

assume the duties of manager of the Schuylkill Valley Traction 
Company, of Norristown, Pa. Mr. A. G. Davids, fo rmerly man
ager of this system, has resigned, and will go to Gloucester, N. J. , 
to take charge of a railway at that place. 

M R. WILLIA M KELLY, JR. , has been appointed general 
passenger agent for the Niagara Gorge Railway Company. Mr. 
Kelly has been for some years the general Eastern passenger 
agent of the Chicago, Milwaukee & St. Paul R ailroad, and is sec
retary of the Buffalo Passenger Association. 

MR. GEORGE E. SCRANTON, superintendent of transporta
tion of the Columbus Street Railway Company, of Columbus, 
Ohio, wil: leave on Sept. 20 for Havana, Cuba, where he will as
sume the direction of the construction of a street railway system 
to be built by a syndicate of Eastern capitalists. 

MR. JOHN E. SEWELL, general manager of the Waterbury 
( Conn.) Traction Company, has been appointed general manager 
of the Connecticut Light & Power Company, with headquarters 
at Waterbury. This is the company recently formed by the con
solidation of several Connecticut electri c railway and lighting sys
tems. 

MR. CHARLES G. BURTON has accepted a position with the 
Chi cago office of the W estingh ouse Electric & Manufacturin g 
Company. Mr. Burton has had an acti ve electri cal ca reer, having 
originally been with the Brush interests, and later with the Cen
tral Electric Company, of Chicago, and the Sprague E lec tric 
Company, at Chicago. 

MR. EUGEN E CLARK, formerly superintendent of the Plank 
Road line uf the North J ersey Stree t Railway Company, of New
ark, N. J. , has been succeeded in that position by Mr. J ames 
McDonough , who has had charge of th e South Orange lin e. Mr. 
P. McD ermott, of J er sey Ci ty, takes Mr. McDonough's place on 
the South Orange line. 

MR. H. N. HURT has been appointed superintendent of the 
Atlanta Railway Company, of Atlanta, Ga. Mr. Will Glenn has 
been appoir.ted assistant superin tendent and purchasing agent, 
and Mr. N. W. L. Brown has been appointed superintendent of 
construction. These gentlemen hold similar positions with the 
Atlanta Consolidated Street Railway Company. 

MR. M. F. H. GOUVERNEUR, who was formerly manager 
of the Wilmington (N. C.) Street Railway Company, and later on 
of the Yonkers Street Railway Company until its consolidation 
with the Union Railway Company, of New York city, has just 
accepted a position as general manager of the Mobile Light & 
Railway Company, of which Mr. J. H. Wilson is president. 

MR. HORACE B. ROGERS has been chosen manager of the 
Brockton & East Bridgewater Street Railway Company and the 
Brockton, Bridgewater & Taunton Street Railway Company in 
place of James W. Shaw, resigned. Mr. Henry Reynolds has 
been elected secretary and treasurer. These changes are made in 
consequence of the consolidation of the two companies. 

MR. W. E. COOKE, formerly connected with the Peckham 
Motor Truck & Wheel Company, and the Walker Company, is 
now in Perth, Western Australia, constructing a tramway for the 
Deep Leads Company, which owns several mining properties in 
A ustralia. Mr. Cooke reports the country a fine one, with con
ditions which do not differ very greatly from those found in 
A merica. 

MR. and MRS. PHILIP DAWSON of London, who have been 
traveling in America for some two months , sailed for London via 
steamship "Trave," on July 25, having made a host of new friends 
as well as renewed many old ones. On July 24 Mr. and Mrs. 
Dawson gave a farewell lunch eon at D elmonico's to their friends 
in New York and vicinity, of whom about twenty were in at
tendance. 

M R. ALLEN R. FOOTE, the well-known authority on street 
railway legal and financial matters. has recently undertaken the 
publication of a new weekly paper, known as the "Other Side." 
It will be the object of this periodical to give the current views 

, and expressions of writers and thinkers on both sides of such 
questions as treat on the relations of the public to quasi-public 
institutions. 

MR. JOHN LUNDIE, whose office has been for some time in 
the Empire Building, has removed to 925 Exchange Court Build
ing, 52 Broadway. Mr. Lundie's report to the Boston Elevated 
Railway Company, covering the cost of train service at different 
speeds, schedules, etc., has been pre~ented to the company, and 
Mr. Lundie is now engaged on other important special work in 
a similar line. 

COL. C. F. MORSE has retired from the position of president 
and treasurer of the Metropolitan Street Railway Company, of 
Kansas City, Mo. At the annu_al election of this company the 
following officers were elected: President, W. H. Holmes; vice
president, L. E. James; general manager, Conway F. Holmes; 
treasurer. W. E. Kirkpatrick. of Chicago, and general superin
tendent, W. A. Saterlee. 

MR. GEORGE C. DRESSEL, president of the Dressel Rail
way Lamp Works. of New York, died July 3. He was born in 
Germ any in 1828, and learned the trade of coppersmith. He came 
to this country when he was still a young man and entered the 
employment of the New York & Harlem Railroad, where he re
mained for eighteen years. In r88r he began the manufacture of 
railroad signal lamps. 

MR. C.R. HEAP, of London, the British representative of the C. 
& C. Company. of New York: the Wagner Company, of St. Louis; 
the Partridge Carbon Company, of Sandusky, and other American 
concerns. has been in America on a business trip for some time. 
and sailed by the New York on July 12. He reports that the busi 
r.ess in Great Britain for American apparatus is very large and is 
constantly increasing. He has placed orders for apparatus to a 
considerable amount in America. 

l\1R. S. L. NELSON, general manager of the Springfiel,l Rail
way Company, of Springfield, Ohio, took occasion, upon the cele
bration of th e fortieth anni H rsary of his birthday, which occurred 
June 23, 1899, to present each of the employees of the company 
with which he is connected with different sums of money, ranging 
from $r to $ro, as a token of his appreciation of their faithful ser
vices. The gifts amounted in all to over $600. The men in turn. 
to show their regard, presented Mr. Nelson with an elegant 
leather-covered chair and a number of small silver articles. 

MR. S. W. CHILDS has charge of the construction of the Perth 
Tramways at Perth, Western Australia, immediately under Mr. 
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W. E. Cooke. Mr. Childs was engaged for some time in the 
United States in railroad construction work, having been con
nected with the building of the street railway systems at Brooklyn, 
Columbus, Ohio; Baltimore and Charleston, S. C. At the latter 
place he had full charge of the construction of the entire system, 
including the building of about 30 miles of track, erection of power 
house, car barns, etc. In 1893 he accepted a position with J. G. 
White & Company, and is now in Perth as their representative. 

MR. LOUIS J. MAGEE, managing director of the Union 
Elektricitats Gesellschaft, of Berlin, who went to Germany from 
America some years ago, has just been given special and very 
unusual honors in being elected one of six directors of the Asso
ciation of German Electricians (Verbund Deutscher Elektro
techniker). · Over this directory Herr von Siemens presides and 
Gisbert Kapp is general secretary. The association, which is 
seven years old, has 2395 members. Mr. Magee was instrumental 
in forming the Union Elektricitats Gesellschaft in 1892, to take 
up the Thomson-Houston business for a large part of Europe and 
European and Asiatic Russia, and has become widely known in 
Germany and other countries as an engineer and business man. 

MR. EDWARD B. WYMAN and MR. ALLEN H. P. 
STONEHAM, of London, were in the United States last month 
for a short visit. Both of these gentlemen are prominently con
nected with the Deep Leads Electric Transmission Company, of 
Victoria, Australia, and with the Perth Tramways at Perth, 
Australia. Mr. Stoneham is managing director of several, and 
director in a number of large mining companies in Victoria, West
ern Australia, British Columbia and other parts of the world. He 
is the chief owner of, and individually financed the Perth Tram
ways. H e i~ also interested in a number of power transmission 
properties in different parts of the globe. Mr. Wyman is the 
managing director of the Deep Leads Transmission Company, 
and the Victorian Deep Lands, Ltd. , and a director of the Kal
goorlie Power syndicate. He is an American, and was engaged 
for several years in the electric heating business in the United 
States. In addition to his connection with the D eep Leads enter
prise he is interested in several other mining projects. 

MR. J. B. CAHOON, general manager of the Elmira Muni
cipal Improvement Company, which operates the electric railway, 
lighting, gas and waterworks of that city, has resigned his posi
tion in order to accept that of general manager of the Syracuse 
Underground E lectric Wiring Company, which controls the fran
chise for underground wiring in Syracuse, and has also a franchise 
for operating an electric plant. The new company is composed 
of Messrs. William L. Elkins, Stephen Peabody, Henry Seligman, 
Hollister & Babcock, Robert C. Pruyn and local capitatlists, and 
will have a capital of $500,000, nearly all of which will be spent 
immediately in putting up a new electric lighting plant. Mr. Ca
hoon is a graduate of the Annapolis Na val Academy, class of 
1879. In 1889 he became connected with the Thomson-Houston 
Company, and organized the expert department of the General 
Electric Company after the consolidation in 1894. He later be
came chief engineer of the local companies committee, and at dif
ferent times had charge of thirty-seven electric lighting and two 
street railway properties owned by the General Electric Company. 
He went to Elmira in 1895, where his record has been excention-
ally gooC:. · 

• • • 
AMONG THE MANUFACTURERS 

THE UNION TRACTION COMPANY, of Philadelphia, is 
making some tests with the Chri stensen air brake on its York 
Road line. 

C. W. MOFFETT has taken the management of the Boston 
office of the Heine Safety Boiler Company, of St. Louis, in place 
of Russell Walker, recently resigned. · 

\V. H. WISSING has been appointed general agent for Nagle, 
Holcomb & Company, of Chicago, and will have his headquarters 
at 642 Century Building, St. Louis, Mo. 

R. W. BLACKWELL & COMPANY, of London, have been 
successful in the suit brought against Greenwood & Batley, Ltd., 
of Leeds, for £6o8 15s. 2d., claimed to be due for material 
furnished. 

THE PARRISH SIGNAL COMPANY, of Jackson, Mich., 
has just finished the installation of a block signal system on the 
Ro,chester Railroad, at Rochester, N. Y., which is giving perfect 
satisfaction. 

THE ELECTRIC STORAGE BATTERY COMPANY, of 
Philadelphia, has published another of its regular bulletins, this 
one being No. 51. It describes in detail the installation of chloride 
accumulators in the Dun Building, at New York. 

THE MILWAUKEE RAIL JOINT & WELDING COM
PANY, of Milwaukee, Wis., has closed a contract for 2000 joints 
for the Columbus Street Railway Company. The work of install
ing these joints is to begin during the month of August. 

THE PECKHAM TRUCK COMPANY, of Kingston, N. Y., 
and New York City, was awarded a contract last month for 200 
trucks by the Boston Elevated Railway Company. This is in addi
tion to the order given the same company a few months ago. 

FRED. H. FITCH, having become financially interested in the 
Electrical Installation Company, of Chicago, was at a special meet
ing of the stockholders held June 17, elected a director, and at a 
subsequent special meeting of the directors elected vice-president 
of that company. 

THE STILWELL-BIERCE & SMITH-VAILE COMPANY, 
Dayton, Ohio, has been awarded the contract for the turbine 
wheels for the Virginia Electrical Railway & Development Com
pany. The order calls for four pairs of Victor wheels, the con
tract price being about $20,000. 

THE JOSEPH DIXON CRUCIBLE COMPANY, of Jersey 
City, has prepared a pamphlet describing in full the new process 
of brazing by immersion, a process that is particularly adapted to 
the bicycle trade, but is also applicable wherever the uniting of 
two metals hy brazing is desired. 

THE BURT MANUFACTURING COMPANY, of Akron, 
Ohio, has recently received orders for four Warden oil filters and 
refiners, from the Alaska Treadwell Gold Mining Company, of 
San Francisco, for use in Alaska. Two of these were purchased 
after the firc;t two had been thoroughly tried. 

MAYER & ENGLUND, of Philadelphia. the well-known sup
ply dealers, have found their New York business grow so 
rapidly as to compel them to establish an office in this city. This 
enterprising firm has therefore opened an office at 85 Liberty 
Street. It will be in charge of Edward L. Philips. 

GEORGE HIPWOOD, of the Hipwood-Barrett Car & 
Vehicle Fender Company, of New York, has sold the European 
patents on his car fender to Hermann Romiinder. The company 
will manufacture fenders for the European trade, and will be rep
resented at Cologne, Germany, by Ferdinand Romiinder. 

THE PROVIDENCE ENGINEERING WORKS. of l?rovi 
dence, R. I.. states that the cylinder dimensions of the Greene 
engines install ed by them at the power station of the United Trac
tion Company, of Pittsburgh, are 20 ins. and 38 ins. x 48 ins., and 
not 28 ins. and 38 ins. x 48 ins., as stated in the last issue. 

THE LACLEDE CAR COMPANY, of St. Louis, reports that 
this has been one of the best and most satisfactory seasons it has 
ever had. Although its big plant has been running to its fullest 
capacity the work has nearly all been for its regular customers. 
who it has endeavored to take good care of by filling the orders 
with its usual promptness . 

THE MILWAUKEE RAIL JOINT & WELDING COM
PANY, Milwaukee, Wi s., has secured the contract for cast weld
ing 2000 joints for the Columbus Street Railway Company, Co
lumbus, Ohio. The steel jacketed joint which this company is 
manufacturing has long since proved itself a success, and is meet
ing with the approval of street railway men everywhere. 

THE SHERWIN-WILLIAMS COMPANY, manufacturers 
of paints and colors, and having offices at Cleveland, Chicago, 
New York, Montreal and Boston , are sending to the trade a very 
unique paper-weight, consisting of a very ugly looking animal 
resting up~n an imitation bronze base. This little gift will be 
appreciated by all fortunate enough to be presented with one. 

THE KEYSTONE LUBRICATING COMPANY, of Phila
delphia, is receiving proof almost continually of the satisfaction 
given by the Keystone motor greases, in the shape of testimonial 
letters from prominent firms, stating they have used and tested 
these lubricants, and will hereafter use no other brand. One let
ter states ro lbs. of Keystone grease lasted a car for two months, 
during which it ran 8205 miles. 

THE CONTINENTAL CONSTRUCTION COMPANY, of 
Boston, Mass., has just declared a semi-annual dividend of S per 
cent. This company is now building and equipping the Buffalo, 
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Hamburg & Aurora Street Railway, a Buffalo (N. Y.) suburban 
line of 22 miles in length. The company gives its whole atten
tion to the building and equipping of electric railways, and has 
some other good orders in hand. 

GATES & RANDOLPH, of Chicago, the new fi rm of en
gineers and contractors, have brought out a pamphlet describing 
a few of the specialties which they handle. These are, improved 
generators and motors, manufactured by the Triumph E lectrical 
Company, of Cincinnati; the Warren inductor, Empire electric in
struments, Scheffer transformers, wattmeters, ammeters, volt
meters, etc., circuit breakers and arc lamps. 

A. L. IDE & SONS, of Springfield, Ill. , are sending out a cata
logue which fully sustains the concern's reputation for careful and 
painstaking work. The brochure describes the " Ideal" automatic 
cut-off steam engines, and great care has been taken to make it 
of real valne to engine purchasers. The latter half of the book 
describes the different parts in detail, cro ss sections being shown 
of the cylinders and pistons, cross-heads, etc. 

THE WARD-LEONARD E LECTRIC COMPA N Y, of 
Bronxville, N. Y., has just issued its catalogue N o. 996, devoted 
exclusively to a description, with price list and cuts, of the Car
penter enamel rheostats. The catalogue contains information re
garding 125 different standard forms of fi eld rheostats, all of 
which are carried in stock by this company. It is noticed the 
prices quoted are very much lower than those given last year. 

THE JOHN A. RO E BLING'S SONS COMPANY, of N ew 
York, brought out last month a very pretty Fourth of July sou
venir, being a printed and photographic reproducti on of the 
Declaration of Independence, the latter, with signatures appended, 
and with a beautifully printed cover, showing in antique style an 
old bell-ringer passing through Philadelphia streets proclaiming 
the declaration. The whole thing is a charming souvenir well 
worthy of preservation. 

A. L. IDE & SONS, of Springfield, Ill. , has filed suit in the 
United States Circuit Court by Addie F . Ide, Roy W . Ide and 
Francis P. Ide, executors under the last will and testament of Al
bert L. Ide, against the Trorlicht, Duncker & Renard Carpet Com
pany, Joseph F. Chuse and Richard Heap. J. F. Chuse is a resi
dent of Mattoon, Ill. The complainants claim to have a patent on 
improvments in lubricating devices for engines. They pray for an 
injunction against infringement. 

THE HARRISON SA FETY BOILE R WORKS, of Phila
delphia, Pa., is sending out a neat brochure, which it has been 
pleased to call " A Peculiar Sort of a Treatise on Feed \Vater 
Heaters and Steam Separators. " The book, however , sets forth 
in an extremely forcible manner the claims made for these 
Cochrane specialties, and it should be in the hands of all steam 
users who are looking for up-to-date methods of increasing the 
efficiency of the plants under th eir charge. 

THE CENTRAL ELECTRIC COMPANY, of r:hicago, Ill. , 
called attention in its adv ertisement last month to "The Gem" 
overhead material, which was also described in th e reading col
umns of the same issue. Through a typographical error in the 
advertisement the beaded skirt, one of the distinctive features of 
"The Gem" material, was made to read beaded shirt , and this cor
rection is made in order to stem the flood of orders for beaded 
shirts which the company is receiving as a result of this error. 

THE BETHLE HEM STE EL COMPA N Y, on th e 26th of 
June formally took over the property, etc. , of the Bethlehem Iron 
Company, of South Bethlehem, Pa. , which latter company has 
leased its works , etc., to the former company. The officers of th e 
Bethlehem Steel Company are : Robert P. Linderman, president ; 
Edward M. Mcllvain, vice-president; Abraham S. Schropp, sec
retary; C. 0. Brunner, treasurer; R. W . Davenport, general super
intendent; Owen F. Leibert, chief engineer ; Charles P . Coleman, 
purchasing agent. 

THE MORRIS ELECTRIC COMPANY is the name of a 
new corporation just form ed as the successor to Elmer P . Morri s, 
of New York. Mr. Morris is treasurer of the new organization, 
and the business will be carried on largely on the same lines as 
formerly , with the exception that the company will also engage 
quite extensively in the manufacture of specialties for the electrical 
trade. Mr. Morris reports an excellent showing in orders for the 
last month, particularly in rail bonds. Many contracts have come 
from foreign countries. 

THE SIEGRIST LUBRICATOR COMPANY, of St. Louis, 
Mo., reports that the Arnold Electric Power Station Company, 
of Chicago, Ill., after a most thorough investigation of the di£-

ferent kinds of oiling systems, has awarded it the contract to 
equip the large new power ar.d electric light plant now being 
erected for the "Imperial Electric Light, Heat & Power Com
pany," of St. Louis, Mo., with the Siegrist ''automatic oiling sys
tem." This power station is to be one of the most elaborate and 
perfectly equipped plants in the country. 

THE ELECTRICAL INSTALLATION COMPANY, of 
Chicago, has just completed 5 miles of track and overhead work 
at Waupaca, Wis., it having had the contract for the complete 
equipment and construction for the Waupaca & Chain o'Lakes 
E lectric Rai lroad, which is mentioned elsewhere in this issue. It 
also has on hand four separate contracts for extensive track and 
overhead construction for the Metropolitan Street Railway Com
pany, of Kansas City, Mo., as well as additional work for the 
Vicksburg Railroad, Power & Manufacturing Company. 

THE McGUIRE MANUFACTURING COMPANY, of Chi
cago, is sending out a collection of loosely bound sheets, each one 
bearing a large half-tone engraving and a short description of 
some one of the company's specialties. These include the Mc
Guire adjustable traction truck, the No. 39 double truck, the No. 
35 motor truck, the solid steel Columbian truck, the No. 28 
double frame "L" truck, and the combination snow plow and 
sweeper. Upon one page appears a list of over seventy-two street 
railway companies using the McGuire plow and sweeper. 

THE SIMONDS MANUFACTURING COMPANY, of 
P ittsburgh, Pa., announces that it has transferred its Pacific Coast 
agency from the C. B. Kaufman Railway Supply Company to the 
Electric Railway & Manufacturers' Supply Company, of 548 Mis
sion Street, San Francisco, Cal. The Kaufman Company has no 
longer any connection with the Simonds Company, and all com
munications intended for the latter concern should be addressed 
either direct to Pittsburgh or to the new agents. A stock of gears 
and pinion:; will be carrir<l in San Francisco, as heretofore. 

TH E BULLOCK ELECTRIC MANUFACTURING COM
PANY, Cincinnati, presents in its new catalogue reproductions 
and descriptions of its apparatus for direct current electric light 
and power, and particular attention is called to the special appli
cations of its slow speed direct-connected motors, which are shown 
therein, and in which the company takes pardonable pride. The 
company's new factory is equipped with the most modern and im
proved machinery throughout, all electrically driven, and every 
department is under the most thorough inspection of experts in 
each particula r line. 

TH E IRONSID ES COMPANY, of Columbus, Ohio, reports 
activi ty on all lin es of its specialties, both in do rn;~~tic and foreign 
trade. Amo ng the products of this company 1s a special lubri 
cant for ge:ir teeth , that fo rms a deposit on the working surfaces 
of teeth , protecti ng the parts from wear, and incidentally avoiding 
noise of operation. I t is in use by many street car companies on 
thei r motor gearing, whose endorsement indicates satisfactio n ex
perienced in decreased noise and retarded wear. The Ironsides 
Company is publishing a series of very readable pamphlets de
scribing its specialt ies. These include, in addition to the lubri
cant, boiler scale solvents, gear shields, rope fillers and shields, 
etc. 

T HE GENERAL ELECTRIC COMPANY, of Schenectady, 
has published its usual number of bulletins during the past few 
weeks, among them being No. 4186, devoted to single-phase alter
nating current generato rs, 125 cycles; No. 4187, to artificial light 
for mills; No. 4188, to electric railway locomotives, etc. The 
company has also issued from its press a very entertaining little 
pamphlet entitled "A Trip to the Schenectady Works of the Gen
eral Electric Company." This last was published for the benefit 
of the delegates to the recent convention of the National Electric 
Light Association, and is a brief resume of the most noteworthy 
features encountered in a trip from New York to and through the 
great Schenectady works. 

THE CLING-SURFACE MANUFACTURING COMPANY 
reports rapidly increasing sales, not only in this country, but many 
orders are being received from Australia, European and South 
American countries, with a fast growing business in Mexico, all 
seeming to prove that the truth of the company's motto, "The 
days of tight belts are over," is being accepted by belt users. A 
recent letter from the engineer of Brown, Durrell & Co., of Bos
ton, to the company says: "Having tried cling-surface on my 
12-in. dynamo belt, I have been able to carry full load with 22-in. 
sag on belt , with no perceptible slip. It surpasses my expecta
tions, and I can cheerfully recommend it to do all that is claimed 
for it if directions are followed." 
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THE NEW YORK SAFETY STEAM POWER COM
PAN Y, of New York, is having excellent success in the manu
facture and sale of the \ Vorthington steam boilers, described and 
illustrated in a recent issue of the STREET RAILWAY JOURNAL. 
Among the recent orders which this company has r eceived fo r 
these boilers are three boilers for the • St. Dennis Hotel, New 
York; two boilers for the H eermance Refrigerator & Cold Storage 
Company, New York, and boilers for the Hygeia Ice Company, 
.Polytechnic Institute, of Brooklyn; Seminole apartment building, 
New York, and Grand U nion Hotel, New York. The latter has 
been using two of these boilers for the last six or seven years, and 
has recently placed an order for a third boiler. 

G. A. DENTZEL, builder of steam and elec tric motiv e 
power carousels and organs, of 3635-41 Germantown Avenue, 
Philadelphia, has recently shipped carousels to the following 
places: One to Idlewi ld Park, Pittsburgh ; one to K enwood Park, 
.Pittsburgh; one to Youngs town, Ohio, and one to Parkersburgh, 
\V. Va., in addition to many that were shipped during the winter 
for the early spring business. He a lso rece ntly shipped one to 
Para, Brazil, which has given such satisfaction, and has proved so 
profitable, that Mr. Dentzel has recently received a letter from the 
people to whom he sold the carousel, stating that the order would 
be followed by others in the near future. Mr. D entzel has also r e
cently placed a carousel in \Vashington Park, P hiladelphia, and 
Castle Ro ck Park, near Philadelphia. 

THE HARRISBURG FO UNDRY & MACHINE WORKS, 
Harrisburg, Pa., is to be congratulated upon its new publication 
entitled "A System of E ngines." Although primarily a trade 
catalogue, the work has been so extended and enlarged as to com
prise a very valuable treatise upon the theory and practical opera
tion of the modern steam engine. The book has been published 
in two editions, one in paper cover for general distribution, and 
the other hand:.omely bound in heavy cloth covers, and printed on 
extra hne paper, and known as the "library edition." This latter 
will be very extensively circulated, with th e compliments of the 
company, to the mechanical and electri cal professions. This com
pany repor ts its facto ry is running night and day to keep up with 
orders on hand, although its present capacity is three times greater 
than it was in 1897. 

JOH N S. NOWOT N Y, of 313 East Second Street, Cincinnati, 
Ohio, announces to the public and his many fri ends in the elec
trical busin ess and kindred lines that he severed his connection 
with the N owo tny E lec tric Company March 31, 1898. Mr. No
wotny founded th e Nowotny E lec tric Company, and managed the 
business from its infancy until March 31, 1898. T he assignment of 
the Nowotny E l~ctric Company, which occurred June 30, 1898, 
in no way affects"'~.nu .. After severing his connection with the 
above named company he immediately started the manufactur e 
of Nowotny's semi-vacuum long-burning inclosed arc lamps and 
electrical specialti es. The latter business is owned solely by him 
and operated under his personal supervision and name, and is in 
no way connected with the Nowotny E lec tric Compan3·. 

THE DUPLEX CAR COMPANY, of New York City, is 
building cars for the Buffalo, Hamburg & Aurora Street Railway 
Company, the Ithaca Street Railway Company, the Norfolk 
Southern Street Railway Company, the Norton & Taunton Stree t 
Railway Company, the Bristol County Street Railway Company, 
Greenvi lle (Miss.) Street Railway Company, Winn econnet (Mass.) 
Street Railway Company, Allentown & Kutztown Traction Com
pany, Monmouth Traction Company (Pa.), etc, and Duplex cars 
are going as far away as Honolulu. The Duplex Car Company 
reports that its representatives abroad have r ecently visited A r
menia, and are making extensive preparations to introduce these 
cars on the continent. Contrary to some expectations it has been 
fo und that it is possible to keep this type of convertible car as 
warm in winter as the ordinary closed car. 

THE BULLOCK ELECTRIC MANUFACTURING COM
PANY, of Cincinnati, Ohio, reports June sales as follows: Deere 
& Company, Moline, 111.-One 75-kw. moderate speed belt driven 
generator ;Consumers' Park Brewing Company, Brooklyn, N. Y.
two 50-kw. engine type generators, one 7.5-h.p. type "H" motor, 
one 10-h.p. type " H" motor, two 20-h.p. type "H" motor; Pacific 
Coast Borax Company, Bayonne, N. J.-one 100-h.p. type "H" 
motor (375 r.p.m.), one 25-h.p. type "H" motor, one 15-h.p. type 
"H" motor , one 25-h.p. type "N" motor (back geared); Ruppert 
Brewing Company, New York-one 100-kw. engine type gene
rator, one 50-kw. engine type generator; Southern Electrical Sup
ply Co., St. Louis, Mo.-one 50-kw. engine type generator, one 
25-h.p. type "H" motor, one 12.5-kw. type "H" generator, and 
many others. 

New Publications 

Some Glimpses of Elmira. Paper. Illustrated. Published by 
the Maple Avenue Railroad Company and the West Side 
Railroad Company, Elmira, N. Y. 

This handsomely illustrated pamphlet is a complete street rail
way guide to Elmira and the surrounding country, and particulars 
of interesting features in the neighborhood are given. The book 
contains a large number of adve rti sing pages. 

"How Should the Franchise Question Be Settled?" a paper sub
mitted to the L eague of Illinois Municipalities in 1899, is the title 
of Part I. of Mr. Foote's able work; "Powers of Municipalities," 
a paper submitted to the Commercial Club, of Indianapolis in 18g8, 
is the titl e of Part II.; and "Cost of Service to Users and Tax Pay
ers," a paper submitted to the National Conference of Mayors and 
Councilmen, at Columbus, Ohio, in 1897, is the title .of Part III. 

This book is cordially recommended to street railway manager.; 
and other students of municipal problems, as an indispensible 
part o~ their working equipment. 

Practical E lectricity. Cloth. 286 pages. Illustrated. Price, $2.00. 
Published by the Cleveland Armature Works, Cleveland, Ohio. 

This book is written throughout by practical men for the pur
pose of reaching that class of mechanics who are daily called upon 
to operate electrical machinery without knowing very much of the 
general construction. The principal feature, which is believed to 
be original, is the review of each chapter. After the reader has 
finished a chapter sufficient questions to thoroughly review the 
subj ect and to bring out all the important points, are asked at the 
end of the chapter. These questions the reader must study out 
and answer for himself, according to his judgment. He can then 
verify the same by turning to the back of the book, where all 
answers to questions are given. 

Municipal Public Service Industries. By Allen Ripley Foote. 
The Other Side Publishing Company, 126 Market Street, 
Chicago, Ill. Cloth. 337 pages. Octavo. Price, $1.00. 

Mr. Foote has undoubtedly giv en more time to the study of 
municipal problems, particularly those affecting public service 
industries, than has any other American economist, and his writ
ings are always valuable and interesting. The present volume is 
composed of three discussions of questions involved in the own
ership, operation and proper regulation of municipal public ser
vice industries, written for different occasions, and now published 
with a full index to facilitate an examination of the elements of 
the subj ect and a study of it in its entirety. The problems are ex
amined from the standpoints of taxpayers, users of the services, 
employees and inv es tors, and a scheme is presented by which it is 
hoped that municipalities and private capital can come together on 
a fair, equitable and permanent basis to avoid the many difficulties 
and disagreements which now occur. 

••• 
Trade Catalogues 

Catalogue for 1899 and 1900. Published by the Gold Car Heat
ing Company, New York. Cloth. 80 pages. Illustrated. 

Catalogue. Published by Gates & Randolph, Chicago. 20 pages. 
Illustrated. 

F c,~ cl Water H eaters and Steam Separators. Published by the 
Harrison Safety Boiler Works, of Philadelphia. 48 pages. 
Illustrated. 

Lttalcguc. Published by the Bullock Electric Manufacturinf; 
Company, of Cincinnati, Ohio. 62 pages. lllustrated. 

Catalogne. Published by A. L. Ide & Sons, Springfield, Ill. 16 
pages. Illustrated. 

The Application of Storage Batteries to Isolated Plants. Pub
lished by the Electrical Storage Battery Company, Philadel
phia. 6 pages. Illustrated. 

Various Catalogues. Published by the General Electric Com
pany, of Schenectady, N. Y. Illustrated. 

A System c•f E ngines. Published by the Harrisburg Foundry & 
Machine Works, Harrisburg, Pa. I II pages. Illustrated. 

Rheostats. Published by Ward, Leonard Electric Company, uf 
Bronxvi!1e, N. Y. 15 pages. lllustrated. 

Brazing by Immersion. Published by Joseph Dixon Crucible 
Company, Jersey City. 48 pages. Illustrated. 

Various Catalogues. Published by The Ironsides Company, of 
Columbus, Ohio. Illustrated. 
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