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The Ohio Coupon Book 
The early bird catches the worm, and the Ohio Interurban 

Railway Association seems to have secured the honor of adopt

ing the interurban interchangeable coupon book which will 

soon be the standard of the majority of interurban roads sell

ing such books in the Central States. The Ohio book has been 

adopted by enough Indiana roads, as noted in our issue of Aug. 

19, so that this, taken together with the fact that several Illinois 

roads have adopted practically the same form, makes it almost 

certain that thi s form of book is to be the standard. Probably 

when the roads in a number of States adopt the book, the name 

Ohio will be less prominent, but prices and form wi ll doubt

less r emain much the same. ;\Jost of our readers in terested in 

such matters are familiar with this interchangeable ticket 

book, but for the benefit of those who may not have fo llowed 

the history of the ma tter, we may explain that the Ohio inter

changeable coupon book is a book containing $12 worth of s
cent coupons and selling for $10. These 5-cent coupons are 

good for 5 cents worth of transportation on any of the inter 

urban roads signin g the contract under which i t is issued. It 

is a much more elastic arrangement than a mileage book could 

be, because of th e different rates of fare prevalent on different 

roads. The Ohio Association canvassed the whole situation 

very thoro ughly before it came to its conclusions in adopting 

this book. \Vhile it has its drawbaks, it seemed to come much 

nearer to suiting a ll the companies than anything else pro

posed. T he Indiana E lect ric Railway Association devoted con 

siderable attention to the same matter during the fir st six 

months of thi s year without arriving at any conclusions, but 

the signing of the Ohio contract by a number of Indiana com

pames seems to have settled the matter in favor of the Ohio 

form. 

Steel Cars for Street Railways 
The present tendency seems to be so strongly in favor of 

steel car s for underground and elevated roads that it seems 

almost certain that steel cars wi ll make up an important pro

portion of the number of cars ordered for such service in the 

next few years, although it is not by any means to be expected 

that the wooden car will be entirely displaced in such service. 

For so me time to come such a r evolu tion in car building can

not be brought about in a day, and after all, the steel car build

ing industry is in its infancy. Unless, howev~r, several years' 

use should di sclose some drawbacks to steel cars for elevated 

and underground ser vice, their position in that service is prac

ti::ally assured. As to what place the steel car will take in 

surface street railway transporta tion is a matte r fo r interesting 

speculat ion. The principal advantages of the steel ca r are, of 

course, its fireproof qualities ancl supposedly greater durability 

and strength than the wooden car. It is not feasible to make 

cars absolu tely fir eproof. even though mo st of the material 

going into them is fir eproof. :Much has been clone the past two 

yea rs in improving car house conditions ancl eq uipping with 

sprinklers, but the fact will a lways remain that as long as a 

large number of wooden cars are collected together in a car 

house the fire ri sk on cars will be consid erable. It may be pos

sible so to reduce th e amount of combustible mate rial in a car 

by adopting steel construction as almost to eliminate this ri sk , 
in which case it would be about as superfluous to carry fire 

insurance on cars as it is now to carry suc h insurance on abso

lutely fireproof power houses in isolated locations. 

Handling Mail on Open Cars 
Among the numerous trying detai ls which enter into the 

operation of the modern st reet railway, the handling of mail 

on open cars is an exceptionally puz zling matter. At fir st 

thought it would appear simple enough to carry th e. bags either 
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on the floor between the front seat and the dasher or behind 
the last seat, but every street rai lway man who has t ried either 
plan knows the difficulty of avoiding inconvenience ' to the pas
sengers or the motorman by placing the bags withi n the car 
itself. Sometimes the Gordian knot is cut by carrying the 
bags upon the fender in front of the car, but th is course can 
scarcely be recommended, considering the possibilities in the 
way of blocking the fender space and inj uring the bags in 
case they fa ll beneath the car. On a closed car th e front vesti 
bule usually solves the problem without difficulty, for passen
gers need no t be admitted to the motorman's compartment, 
but the open car is seldom built for anything but passenger 
work, and the trouble is consequently functional. 

T he interu rban line whi ch operates a combi nati on smoker 
and baggage car need have little trouble with its ma il handling, 
and the large system which can afford special mail cars is like
wise well off in the matter. As for the ordinary open car, it 
should be a simple thing to design a stiff wire basket with a 
self-closing cover and padlock if necessary, which could be 
hung from the rear dasher without interfering wi th the trolley 
retriever or the tai l lights. In case two or more cars should be 
run togeth er, the mai l basket could be t ransferred to the last 
car without the least trouble. The quest ion is certainly wor th 
thinking about in view of the damages in case of accident 
which might be collected by an injured party, through the ob
struction of the fender, or by the Govermnent in case of injury 
to the mails. 

Practical Operation of Steam Turbines 
T he steam turbine as a prime mover m a power house is so 

new and its shortcomings a re so religiously watched over by 
the turbine manufactur ing companies that there is unfo r tu
nately at present a dea rth of information on the practical 
points to be observed in the operation of large steam turbines 
in every-day work. \ Vhen any device is new it is always th e 
case that manufacturers, knowing that there wi ll be numerous 
opportunities for improvement on the fir st designs, make stren
uous effort s to see that but little leaks out regarding the prac
tical drawbacks. This is probably wi se, because it is human 
nature to critici se the shortcomings of new apparatus and to 
accept as a matter of course equally great shortcomings in 
standard apparatus. A fter a new invention has been able, 
first, to convince the world of possible customers as to its ad
vantages, and second, to convince the manufacturi ng com
panies that users must be educ~ted in its operation, more r apid 
progress is made. 

To apply some of this generalizing to the steam turbine busi
ness, the steam turbine seems to be j ust now between the fir st 
and second stages of development mentioned. It has now se
cured a recognized place as a prime mover, and from now on , 
instead of hearing that these steam turbine units operate prac
tica lly without attention, we will begin to learn something 
which is of much greater practical importance, namely, just 
what kind of attention they do need. For example, in the 
matter of starting up steam turbines, it seems to be pretty well 
established that they can be started much more quickly than 
corresponding sizes of reciprocating engi nes. T he dange r of 
knocking off cylinder heads because of condensation of water 
cannot exist in the turbine, and this is certainly a decided ad
vantage over the reciprocating engine. There are, however, 
cer tain things to be guarded against in the turbine which need 
not be looked out for in the engine. Turbines are necessarily 
built with a very small clearance between stationary and mov
ing blades. We have then the condition of a long shaft carrying 

moving blades and a long casing carrying stationary parts, 
with small clearances between the two. If either part contracts 
or expands more than the other, the clearance is reduced and 
rubbing may occur. The casing of the turbine in starting may 
not r each steam temperature as soon as the sha ft. \Vhile it is 
easy to star t a turbine quickly under light load, it is a very 
different thing to put full load upon it as soon as it is up to 
speed. The practi ce on one of the types of turbine in common 
use seems to have been to fix the governor so that the turbine 
can take only part load at fir st, gradually increasing the num
be r of ports which can be opened by th e governor as the tur
bine warms up. We have ye t to hear of any large turbines 
with which it is possible to start up quickly and immediately 
take full load without rubbing. Since the first turbines were 
buil_t it has been found unnecessary to have as small a clear
ance as was at fir st thought essential to economy, but the 
chances are that th e danger of rubbing by careless starting 
will never be entirely done away with, and th e sooner there is 
a free exchange of experiences on thi s point, th e better. 

Engine Efficiencies 
Now and then, just as one is getting settled into a state of 

purring complacency over the vir tues of our standard appa
ratus, there comes, generally from abroad, some disconcerting 
bit of news to cq_nvince one that the world is still moving. 
T hi s t ime it is a se t of engine tests that show very plainly the 
trend of mode rn improvements. Doubtless some of our readers 
are cogni zant of them, but they are of a kind that demands 
solemn consideration. T he substance of the tests as reported 
was as fo llows : A compound condensing mill engine of about 
500 hp was tested wi th highly superheated steam. It was a 
marine type vert ical machine with four valves per cylinder, 
and an independent superheater carried the temperature of 

the working steam up to between 720 degs. F. and 750 degs. F. 
T he result was the most extraord inary yet reached anywhere, 
be ing per ihp-hour 9.2 lbs. at nea rly full load and 8.6 lbs. at 
one-third load, the reduced load economy being regularly bet
ter than at fu ll load. This remarkable feature, so pronounced 
that it must be dealt with as apart from any experimental 
er ro rs, would apparently indicate merely that with great super
heating the engine does best with ra ther extreme expansions, 
as indeed might be antic ipated. Poor economy of engine at 
light loads has been so drummed into the ears of engineers 
that they seldom realize th at a machine can be designed and 
rated so as to reverse this condition, just as in case of an elec

tri c motor. T here is nothing inherently in the way of maxi
mum efficiency at pa r tial loads in either case. 

Now let us see what this performance really means. Sup
pose this engine had been direct connected to a railway gen
erator. Anywhere between one-third load and full load the 
indicated horse-power would have been given on an average 
of less than 9 lbs. of steam and the brake hp-hour on less 
than IO lbs. At the ordinary generator effici encies found in 
practice over thi s range of load, one would get the ehp-hour 
on, say, 10.7 lbs. of steam and the kw-hour on a little over 14 
lbs., and this on a generating unit rating somewhere about 
300 kw, while getting practically uniform economy over a 
wide range of load. It is enough to make one stop and think 
it over. It implies the possibility of getting an ehp-hour on 
I lb. of fir st-class steam coal and saving nearly, or quite, a 
pound of coa l per kw-hour over anything reached in present 
practice. If this had been the first report of its kind , we should 
hesitate to take it so seriously, but several nearly as good have 
appeared before in England and Germany. The truth of the 
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matter is that our foreign brethren have been going in for 
high superheating, while people here have been denouncing 
it as "theoretical" or "impracticable," or some of the other 
things one calls a step which one dare not take. Now, as we 
remarked some time since, it is not yet clear how expensive 
the process of superheating really is, and evidently the coal 
economy cannot be quite so good as the steam economy, but 
since superheating is already advised and practiced in the use 
of steam ,turbines, the comparative situation has to be taken 
as it is. It means that the engines generally in use are being 
workeu ,: t a considerable disadvantage from a general hesita

tion to make good use of superheating. 
Suppose one were dealing with a unit of 1000-kw output, 

giving, say, 15,000 kw-hours per day at the efficiency here con
sidered. As above the present best practice, there would be a 
saving of something like 6 tons or 7 tons of coal per day, worth 
some $20 or $25. Now the real question for consideration is 
whether it is not advisable to try consistently for these higher 
economies, even at some added expense. We sometimes hear 
contemptuous insinuations that such figures as we have quoted 
are made under "test conditions" instead of "practical" ones. 
The actual meaning of this phrase is that the boilers are prop
erly cleaned and fired and the engine kept in its finest running 
condition, instead of both being left to run themselves in care 
of men who can be hired at a figure pleasing to the executive 
committee. Test conditions are simply thoroughly good con

ditions which can be maintained perfectly well at a compara
tively small extra expense if one is far-sighted enough to do so. 
Economy must be judged by the final results, not by individual 
items, and if a plant can cut down its fuel bill by $-10,000 per 
year by spending $5,000 elsewhere in the running expense 
that is the policy to be followed. Superheating for engines is 
bound to come to an extent hitherto unheard of, and it is high 
time to stop mourning over hypothetical difficulties and to go 
ahead. , It is the only step that can put the steam engine on 
anywhere nearly the same plane of efficiency as the gas engine, 
which is pushing so rapidly to the front. Efficiency is, after 
all, merely a question of working range of temperature, and 
whether it is reached by superheating or by other means, the 
end is the same. It is time for enterprising engine builders to 
busy themselves and to put upon the market engines fully up 
to the best machines tested abroad in thermal efficiency, as 
they certainly are now in mechanics. 

The Weakest Link 
The element of human fallibility in railway accidents is very 

forcibly brought to mind by the London papers which have 
just come to hand, giving an account of the terrible electric 
railway accident near Liverpool in which twenty people lost 
their lives. To recall the facts briefly, an electric express 
train, running about 40 m.p.h., from Liverpool to Southport, 
struck a train of empty cars which was standing on a siding, 
telescoped the two forward cars of the express and killed or 
injured nearly everybody in them. Fire broke out and added 
its horrors to those of the collision. At the inquest the facts 
as to the cause fortunately came out. The line was fully 
equipped with interlocking block signals, and the t rain had 
passed the distance signals in proper course, when the signal
man, finding that the hom e signals would not clear, assumed 
that something was out of order and gave a hand signal to 
come on, thus turning the express into the fat al siding. H ere 
was a case in which, apparently, every mechanical precaution 
that ingenuity could devi se had been provided, and everything 

was in working order, yet all this foresight was made of no 
avail by the heedlessness of the operator. H e had perhaps be
come, as men do, too much a part of his automatic machine, 
and when it behaved in a manner unexpected at that particular 
time, did the wrong thing. The driver of the express, too, 
took the hand signal at its face value and came on through the 
automati c danger signals at full speed. 

Block signals, of course, sometimes fai l, and it would be in
teresting to know whether in this case fa ilure had been com
mon enough to create any distrust on the part of the men. 
Presumably not, and in any event it would seem to be the most 
elementary precaution to enforce extreme care in running by 
an automatic danger signal, even when proceeding by di rection 
of the signalman. Had the driver of the express kept hi s t rain 
under full control until he found a block signal set for clear 
ahead of him, the accident would hav: been aver ted or r educed 
to an insignificant shaking up. A good block signal system 
automatically going to danger in case of failure of the appa
ratus is the best safeguard against accident which has yet been 
devised, but neither it nor anything else can make up for lack 
of care or of prudence on the part of the human agents of con
trol. More than all else, caution and good judgment are neces
sary on the part of signalmen and train drivers, and particu
larly in the matter of keeping the train in full control with 
respect to the signals. Danger signals are useless to a train 
which is running at a speed which cannot be checked until 
long after the signal has been passed. Every train bears be
fore it a dangerous space equal in length to the braking dis
tance at that particular speed. Unless danger signals are visi
ble over a greater distance than this they are of relatively little 

use. In case of failure of the signals a danger warning may 
come down automatically, but it never should be disregarded 
to the extent of running by at speed, even in daylight, as in 
this latest catastrophe. 

As we have many times intimated, the majority of accidents 
upon electric railways come from disregard of this elementary 
idea of the dangerous space. As a rule, modern electric cars 
are well provided with brakes, and are driven by well-trained 
and intelligent men. Many accidents are of a character quite 
unavoidable, as when a carriage suddenly turns upon the track 
in a clear road, or when, as last year, cars suddenly strike a 
grade made slippery by fallen leaves sodden with rain. But 
on the other hand, there are a good many cases in which single
track roads are worked at speeds which leave well-marked 

danger spots at curves and grades at which, if cars chance to 
meet, an accident is practically certain. At certain crossings, 
too, of roads and railways the conditions a re such as to be a 
constant source of danger unless the cars are under full con
trol. And a car under such circumstances is not under full 
control unless it can certainly be stopped at the appearance of 
danger before it reaches the crossing. A utomobiles in reck
less hands j ust now constitute a parti cular source of peril, 
which make a blind crossing a place to be feared, and impose 
an extra and undeserved burden of caution. But however or 
wherever danger arises, it cannot be wholly averted by any 
automatic means. It must depend in the las t resort upon the 
skill and resourcefuln ess of the operators. The most that can 
be done with mechanical precautions is to adapt them to the 
requirements of the case in such wi se as to simplify the work 
of the operators as much as possible. In so doing, it must not 
be forgotten that the signals and switching system may cease 
to be adequate when the original headway is halved and the 
speed is increased. 
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THE ST. GALL-SPEICHER-TROGEN ELECTRIC RAILWAY 

BY HENRI SOMACH 

Swit zerl and possesses a number of important towns and 
smaller communiti es whi ch are situated on plateaus with an 
altitude of 3000 ft. or so, and which a re consequently cut off 
from all direct connection with the steam railroad system of 
the coun try. To provide access to th ese places by a railroad 
line of standard track and motive power would be too costly 

length, with sometimes the addition of a light trail car. In this 
way the dead weight of the locomotives is eliminated, the 
weight of the entire train is reduced and at least three-fourths 
of the weight required is available for traction. Under these 
conditions it is possible to mount grades as high as 8 per cent. 
The road which is the subject of this article is a typical exam
ple of a railway of this kind, and was put in operation July 
IO, 1903. 

It connects the city of St. Gall, having a population of 33,000 
inhabitants, with Speicher, of 3000, and Trogen, of 2500 in

habitants. The altitude of 
St. Gall is 673 111 ; of Spei
cher, 926 m, and of Trogen, 
919 m. The. highest point 
on the line is at Vogelisegg, 
which has an altitude of 
960 m. The entire length 
of the line is IO km, of 
which one section, about 
800 m in length, extending 
from the railroad station at 
St. Gall to the city limits, 
is used in common with the 
local system in that city. 
The minimum curve radius 
is 14 m. 

PRO FILE 

THE !ST. GALL TERMI NUS OF T H E ST. GALL- SPEI CHER-TROGEN ELECTRIC RAILWAY 

As shown in the accom
panying profile, the lowest 
point on the line has an alti

tude of 670.6 m, and the highest point 960 m, leaving a differ
ence of 289-4 m in a distance of 5.5 km. This corresponds to 

on account of the circ ui tous route which would have to be fol
lowed. On the oth er hand, a narrow-gage electric railway ca n 

~IOTOR CA R AND TRAILER CROSSI NG BRIDGE BETWEEN 
SPEI CHER AND TROGEN 

often be built on existing highways without changing their 
grades, and forms a very sa ti sfactory solution for this prob
lem. T hi s is especially the case in Switzerland, because all or 
the greater part of the elec tric power required for the road 
can nearly always be purchased cheaply from the numerous 
existing water-power plants which abound in the mountainous 
region.s of the country. The service can be secured in an 
economical manner by means of motor cars of greater or less 

J UNCTI ON POINT OF THE 800 AND 500-VOLT TROLLEYS, 
SHOWING EXTRA OVERHEAD WIRE 

an average in continual grade of 5.26 per cent. The actual 
maximum grade for a short distance is 7.5 per cent. 

TRACK 

The line is single track with one meter gage, is laid on the 
public highway and is composed of grooved rails weighing 42.8 
kg per meter:, which are laid in lengths of i2 m. The weight 
per running meter of track is 98.35 kg. The substructure is 
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composed of broken stone 30 cm in depth and an upper bed of 
gravel 25 cm thick. It seems to the writer that it would have 
been better in the open country at least to have employed T
rails rather than those adopted. The T-rail has come into 
general use in Switzerland for light railways built on the side 
of highways, and grooved rails, as a rule, are employed only 
in towns and villages. The use of T-rails 1s 
especially desirable on lines reaching altitudes 
where the snow is abundant during the winter. 
If grooved rails are used, the groove becomes 
obstructed by snow, and the amount of power 
required to operate the cars is increased enor-
mously. 

THE SYSTEM OF DISTRIBUTION 

On the divi sion used in common with the 
local street railway in St. Ga ll the energy is 
supplied at 500 volts. Outsiclc of the city, how
eve r, 800 volts a re used on the trolley wire. 
This voltage is that which is generally used on 
the interurban electric railways in Switzer
land. This difference in voltage requires no 
change in the motor equipment in passing 
from one section to the other, as the only effect 
is an increase in speed of the motors. It was 
necessary, however, to install some sort of 
automatic regulating device for the lamps. 
For this purpose an electromagnet is used 

in winter. Each train is composed of one double-truck motor 
car and one single-truck trail car, which can be used for either 
passengers or light freight. T he company also has seve ral 
sin gle-truck freight cars. The weight of the train empty is 
24.2 tonnes in the first case and 22.8 tonnes in the second case. 
The motor car alone weighs empty 18.7 tonnes . • W hen loaded, 

THE SPEICHER SUB-STATION OF THE ST. GALL-SPE I CII ER-TROGEN ELECTR I C 
RAILWAY 
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with an armature which automatic.i lly inserts a res istance m 
series with the lamps when the car passes from 500 volt s to 
800 volts, and which cuts this resistance out when the car 
passes from 800 volts to 500 volts. 

OPERATION 

The company operates normally eleven trains each way he
tween St. Gall and Trogen in summer, and ten trains each way 

the we ights of the trains a rc rcspcclively 29.5 tonn es and 33.3 
tonnes. The speed var ies from 12 km to 25 km per hour, ac
cording to g rades, and the time of the trip is fo rty-two minutes, 
including intermediate stops. 

The t ro lley line consists of two copper wires of 8 mm in 
diameter. \ Vithin the city steel poles a re used . whi le outs ide 
the city impregnated wood poles have been installed. Bare 
copper feede rs of 70 sq. mm section a re employed, and are 
tapped into the troll ey wire every 300 111 . 

A particularly interesting point in connect ion with the over
head system is the ar rangement at the point 
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the company has installed in series two -sec-
tion in sul ators of the same type as those tm
ployed for dividing. the line into section s at 
other points. The ca rs pass over the insu
lated section, which is about r m in length , 
by momentum, a lthough there is a grade here 
of 2.6 per cent. In case a train should be
come sta lled at this poin t, a section of the 
800-volt wire is ca rri ed parallel to the trolley 
wire as a precaution. To make use of it, it 
would be only necessary to transfer the trol 
ley pole from the main wi re to ·the reserve 
wire, but experien ce has shown that it is un
necessary, and that the cars drift over this 
point without trouble. 

ROLLING STOCK 

The sta ndard motor cars of the company 
provide sea ts for thirty-six passengers, and 

are divided into smokin g and non-smoking compartments. 
T hese compartments are sepa rated by a small sect ion of 4 sq. 
m for the tran sportat ion of baggage and mail. 

T he cars are equipped with hand brakes and with Boker 
compressed air brakes. Ai r brakes are also fitted on the trail 
ca rs and can be operated from th e motor car. In case of break
age of the coupling, the brakes are set automatically~ The 
maximum effort in braking is from 75 per cent to 80 per cent 
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of the weight of the car. Axle-driven air compressors are 
used. T he sand boxes are also operated by air, and are pro
vided with electric heaters so that in damp weather the sand 
can be kept dry. 

The principal dimensions of the passenger cars are as fol
lows: \i\/idth over all, 2.2 m; length 
of body, r3.5 m; length over buffers, 
r4 m ; height of car , 3.5 m ; wheel 
base, r -4 m; truck base, 7.6 m. 

700 

r 

I 

ELECTRICAL EQUIPMENT 

Each car is provided with four 
22-hp Oerlikon motors, arranged in 
two groups of two motors in series. 
The gearing has a ratio of 5: r. 
Se ri es-parallel controllers are used, 
fitted with magnetic blow-out , and 

~ J conta;n;ng 4 pn;nts fo, the su;cs 

_,:u -1~--~~,~ 

The power station does not present any especially novel 
features. 

In view of the fact that more power is required for the oper
ation of the line, especially during the winter, than can be 
fornished from this power station, the company proposes to in
stall a r90-kw generator to be driven by a Diesel gas engine. 

CONSUMPTION OF CURRENT 

The results of operation of this line are very instructive on 
account of the enormous difference required, in summer and 
winter, for the same service. It is a well-known fact that in 
all railway systems the power per car-mile varies from one 
season to another, and that the consumption is generally greater 
during winter than in summer. But, according to the writer's 
knowledge, there is no in stallation where the· increase is so 
grea t as in that on the line in ques tion. This can be seen from 
the load curve for r904 presented h erewith, which shows, for 
instance, that in February the average consumption was 292 

5 10 15 20 25 30 5 10 15 20 25 5 10 15 20 25 30 5 10 15 20 25 5 10 16 20 25 30 5 10 15 20 25 5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 2 5 5 10 15 20 25 30 5 10 15 20 26 5 10 15 20 25 30 
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Street Ry .J ourual 

LOAD CURVE FOR 1904, SHOWING THE DIFFERENCE IN POWER REQUIREMENTS AT DIFFERENT SEASONS OF THE YEAR 

ronnection. 3 poi nts for the parallel connection and 6 points 
for electric braking. T he cars arc a lso equipped w ith eighteen 
electric heaters ;:111d t,vo trolleys. T he freight c;us ·a re designed 
fo r a carrying capacity of 7 
tonnes. and arc equipped 
with t,vo motors of 40 hp 
each. 

SUB-STATION 

kw-hours per clay, whereas in June it was only 70. The output 
per tonn e-kilometer during r904 averaged r62 watt-hours. 
During the summer months the output ,vas less than this aver-

l E lectric ene rgy is fur 
nished from the Kubcl werk 
water-power plant in the 
fo rm of three-phase current 
at ro,ooo volts and 50 cycles. 
T he railway sub-station is 
installed at Speicher. where 
the current is transformed 
to direct current at 800 volts. 
T he apparatus includes three 
transformers of r50 kw 
each , from ro,ooo volts to 
2000 volts. · Two of these 
t ransformers arc used for 
ra il way servi ce, and the 
other is for the light ing sys
tem of Speicher and Trogen. 
T he direct current is sup
plied by two motor-genera
tor groups, each consisting 
of a r50-hp induction motor 
direct coupled to a ro5-kw, 
800-volt, d. c. generator. 

SPEICHER CAR HOUSE OF THE ST. GALL-SPEICHER-TROGEN ELECTRIC RAILWAY, SHOWING 
ALSO TYPE OF F REI GHT AND PASSENGER CARS 

T lwse ge nerators ·work in 
pa r;:il!Pl with a stnrage battery ,·ompu:- Pd ,,f ino cells witl1 ;.i 

ca paci ty of 198 amp.-hours at the one- hour di scharge rate. Fo r 
charging these batteries the cells are arranged in two serie -; 
of 200 cells each . and these two halves are connected in 
parallel. F or dis::harge, the halves of the battery are con
nected · in series. 

rlge, whilf' rluring- the wi11ter months it was gre;iter. The in 
crease in consumption is largely due to the incyease m rolling 
resistance in winter on account of the snow, and also to the 
operation of snow-plows. The results show how important it 
is in installations of this kind to design the power stations large 
enough. 
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A ll the electrical mater ial of th is line was fu rnished by the 
Oerlikon Machine Works. T he cost of the compl ete line was 
F cs. 1,42 0 ,000. T he financia l results of operation a re very 

STANDARD DOU BLE-TRUCK J\fO TOR CA R USED O N THE ST. 
GAL L-SPEI CHER-TROGEN E L ECTRIC RAILWAY 

favo rable, although the line t raverses an agri cultura l region 
with a scant populati on . 

---♦♦-----

HOLD1NG COMPANY FOR INTERNATIONAL TRACTION 

The organi zation wa s effected in New York on T uesday of 
the Tractiona l Company, in cor porated a few clays ago under 
the laws of New Jersey. T he capital stock of the company is 
$ 100,00 0 . and in terested in it are the owners of the In terna
t iona l T raction Company, of Buffa lo, for which it will act as 
the holding company. A lthough the authori zed stock of th e 
T racti ona l Company is $100,000, only $76,000 is to be issued at 
present. T he holders of 76.000 sha res of common stock of the 
I nternational T ract ion Company, constituti ng a control of the 
common stock, hav e exchanged their stock for T ractional stock 
on the basis of 100 sha res of International for one share of 
T rac tiona l. A la rge amount of the preferred stock of the In
te rna tional is a lso held by the ne,v company. Accnrcl in g to 
the statement mack hy the bankers. three men control the 

I NTERIOR OF TTrn ST'ETrTT ER SFR STATTn x nr- TTT E ST. C. \ T.J .. 
Sl'E I CHER .TJ~n(;F.N l'~T.l':CTRf C: RAI L WAY 

T rac tiona l Compan), (_; Loui ::. Boisseva in, o f hean, Van Lor1 
landt & Company ; Henry J. Pierce, of Buffalo, and Nelson 
Robinson . T hese three men,' together with Grant B. Schley 
and T . DeWi tt Cuyler, who is a prominent Philadelphia capital-

ist and a director of the Pennsylvania Ra ilroad, are the d irec
to rs of the new company. Mr. P ierce, who is president of the 
Internat ional Traction Company, was elected president of the 
new company. He is president of the Buffa lo Chamber of Com
merce, president of the Netherlands Tramways Corporation 
and a di rector in several other street rai lway companies. Nel
son R obinson was elected vice-president of the new company, 
and A rthu r Robinson, secretary and treasurer. 

A statement current about the company that is not offi cial is 
to the effect that it s purpose extends considerably beyond the 
taking over of the In te rn ational Company. T he fact that 
Kean, Van Cortlandt & Company are interested in both the 
Detroit and the Duffa lo companies, for instance. gives rise to 
the sta tement th at eve ntually the Detroit United will be taken 
over. F rom one source comes the very bolcl conclusion th at 

~ l l 
,, rtf! 

' 

/'-. "' J 
·, t, l 

. ~ 1 

. 
\ 

REAR VTEW OF SUB-STATTON SWITCHBOARD 

the Buffa lo, Detroit a;1d Toledo sys tems will all eventua lly be 
included in th e schen,e, and tha t these three cities "i ll all be 
conn ec ted by a network of li nes . 

•• 
\\"h en the Toronto Railway Company asked the city of To

ronto for the r ight to admit its r adia l lin es , the city indi ca ted 
its willi ngness to consen t provided the T oronto Railway Com
pa ny would fo rego its exc lu ,; ive fr anchise and admi t other 
radi al roads upon term s to he decid ed hy a r bi trat ion. The T o
ron to Rail way Company has g iv en Yaluahl e consideration to 
the city for an ex: lu siv e stree t ca r fran chi se until 19 2 1. The 
company. notwit hstandin g thi s, offered to carry the cars of a ll 
r adial li nes, ir respect ive of th eir owners, upon te rm s to he de
cided by a rbitration if the com pani es do not agree, from the 
city limi ts to the cen ter of the city and re turn them, provided 
the city in 192 1 would cont inue this pract ice. T he question in 
di spu te bet ween th e city and the company is not the one of 
" lJpnn wha t terms sha ll th e prese nt suht1rha 11 li nes radiating
frnm T orontn hf' adrnittPd ," h11 t the broad one of "Sha ll there 
lw provision made for the entrance of a ll subur ban roads ?" 
The city desires the company to adopt a broad general poli cy 
during th e tenure of its franchise, but frankly confesses that it 
is not willing to continuP this pol icy should it assume the urban 
franchise in 1921. 
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THE NEW HAMPSHIRE TRACTION COMPANY'S PORTABLE 
SUB-STATION 

An interes ting portable sub-station, somewhat similar to 
those which have previously been described in this paper 111 

connection with other roads, is in operation this summer at 
Seabrook Beach, N. H., on the lines of the New Hampshire 
Traction Company. The outfit is housed in an ordinary freight 
ca r, which stands on a short stub track at Salisbury Junction, 
wh ere the lines of the New Hampshire Traction Company meet 
the trackage of the Haverhill, Amesbury & Merrimac Street 
Railway Company. Salisbury Junction is about 2.5 miles from 
Hampton Beach, and at thi s point cars moving northward from 
Black Rock and Sali sbury Beach, and cars moving seaward 
toward Hampton Beach from Amesbury and th e other cities 
and towns of the Merrim ac Valley, come together for passen
ger transfer. Three different tracks meet at this place, which 
is consequently a strategi c point in the di stribution scheme of 
th e New Hampshire Company's system. 

The car is of th e box type, weighs 29,200 lbs., and has a 
capacity of 60,000 lbs. It was bitil t by th e Laconia Car Com
pany, and contains a 250-kw rotary converter and other equip
ment, whi ch is supplied with current generated at the N ev,· 

PORTABLE SU B-STATION OF THE NEW HAMPSHIRE 
TRACTION COMPANY 

Hampshire Tracti on Company's main power piant in Ports
mouth. In the summer season th e heavy traffic occurring along 
the famous beach resorts of Northern Massachusetts and N ew 
Hampshire requires additional power facilitie s in this district , 
and in the winter there is little or no need of such provision. 
For this reason th e company installed a portable sub-station, 
which in the fall and winter is available for use at other points, 
notably in connection with the Rochester Fair. 

A three-phase 13,200-volt circuit is brought to the car on 
overhead poles and dead ended on three high-tension porcelain 
insulators mounted on top of the car. The last pole of the line 
is equipped with double cross-arms to insure greater mechanical 
stability, and the pole is strongly guyed. Three taps are taken 
from the line between the last pole and the dead ends, and the 
wires carried to triple-petticoated porcelain insulators mounted 
on iron pins set in a horizontal iron strap secured in a recess 
in the end of the car. The bare transmission wires connect at 
the insulators with rubber-covered cables, which pass upward 
through porcelain bushings into the car. In one corner of the 
car, inside, are mounted banks of General Electric carbon 
pencil lightning arresters. From the arresters the three cables 
pass to the oil switches, which are set up on the opposite side 
of the car in the corresponding corner, and from the oil 
switches the circuit is carried to the stationary transformers 
and reactive coil, which occupy the center of the car on the 
side nea rest th e high-tension line. The reactive coil forms the 
nucleus of this arrangement, one transformer being set up on 
each side and one in front of the former. Opposite the center 
doors of the car is a motor-driven blower which cools the 

transformers and the reactive coil by forcing air to them 
through a 3-ft. x 2-ft. wooden duct; the latter branches at the 
reactive coil to the three transformers. The transformers are 
of the General Electric Company's air-blast type, each being 
rated at IOO kw. They reduce the 13,200-volt current to one 
of 356 volts for use on the a. c. side of the rotary. The blower 
is of the Buffalo Forge type, direct driven by a 6-pole, 1-hp, 
350-volt, three-phase motor at 500 r. p. m. 

The inside of the car is about 32 ft. long x 9 ft. wide, and 
practically the entire northern third is occupied by the 250-kw 
rotary, which has four poles and makes 750 r.p.m. when run
ning on 25-cycle current. The rotary is set upon four iron 
plates by means of set screws, which may be used for raising 
or lowering it in order to give the proper alignment. The set 
screws pass through the bed-plate, and the supporting plates 
beneath are each about 6 ins. square and ¾ in. thick. Extra 
stiffening was provided in the channel beams beneath the car 
to take care of the rotary's weight. The low-tension rubber
covered cables running from the transformers to the rotary are 
carried through the upper part of the car in porcelain insulator 
clamps secured to the roof. As there is but one rotary in the 
sub-station. no synchronizing apparatus is required, but a 
Thomson alternating ammeter of 25 amps. capacity is installed 
on one of th e car walls. The motor-driven blower is supplied 
with a blue Vermont marble starting panel mounted close by 
the outfit, and carrying a double-throw tripfe-pole switch for 
throwing about half voltage upon the motor in starting. The 
a. c. side of the rotary is controlled from a marble starting 
panel mounted on the floor in front of one of the transformers. 
This panel contains a triple-pole double-throw switch and the 
handle of the oil switch which connects the incoming high
tension line with the transformer primaries. 

Against th e west wall of the car are mounted the direct-cur
rent switches and instruments feeding the New Hampshire 
Traction Company's lines. There is no standard direct-current 
switchboard in the car, but the apparatus constitutes a com
bination generator and feeder group, consisting of a I 500-amp. 
Thomson indicating ammeter, a 750 Weston voltmeter, a 
Thomson recording wattmeter, a lightning arrester, a type M 
circuit breaker and a single-pole quick-break knife switch. 
Some of this equipment is mounted on wooden frame work, 
and the balance on small separate marble panels. A barrier of 
sheet asbestos about 18 ins. x 30 ins. is attached to the car roof 
about 4 ins. above th e circuit breaker to prevent arcs blown up 
the chamber of the latter from causing fires. Power is also 
supplied to the line of the Haverhill, Amesbury & Merrimac 
Street Railway between Sali sbury Junction and Black Rock 
through a frame switchboard on the opposite wall of the car. 
This carries a Thomson recording wattmeter and a single-pole 
feeder switch. The fi eld rheostat of the rotary converter is 
mounted on angle irons set upon the floor near the center door 
on the east side of the car, and the car is lighted from the trol
ley by a series of five r6-cp lamps set in the roof. There is no 
section insulator in the trolley between Salisbury Junction and 
the N ew Hampshire Traction CompanJ.'s permanent sub-station 
at the Amesbury car house, so that the portable sub-station at 
Salisbury Junction is not without light as long as the Ames
bury rotaries are · in operation, even though its own rotary is 
shut down. A lantern is, of course, available when all power 
is off the line. 

Two men constitute the operating force at Salisbury Junction. 
The sub-station is in operation from 6 :15 a. m. to IO :30 p. m. 
Mondays, Tuesdays, Thursdays and Fridays; from 6 :15 a. m. 
to II :30 p. m. Wednesdays and Saturdays, and from 7:15 a. m. 
to IO :30 p. m. Sundays. The day man works from 8 a. m. to 
6 p. m., and the night man from 6 p. m. to 8 a. m. The latter 
is able to put in a night's rest, however, after the machine is 
shut down and the sub-station cleaned for another day's run. 
Readings of the wattmeters and the load are taken and recorded 
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hourly, and the sub-station is provided with a private telephone 
which connects it with the rest of the operating and power sys
tem. Acknowledgments are due to General Manager Frank
lin Woodman, of the New Hampshire Traction Company, for 
courtesies extended in the preparation of this description. J. T. 
Day is chief electrician of the company. 

OPERA TING RESULTS OF THE VALTELLINA RAILWAY
PECULIARITIES OF THE THREE-PHASE TRACTION 

BY EUGEN _CSERHATI 

The ''Valtellina line" has been opened for regular service 
since July IO, 1904, and on July I of this year was taken over 
by the Italian Government. As this line had previously been 
in operation for twenty-one months, the experience of two 
and one-half years allows a fairly reliable statement of the dif
ferent items of operating expense, the working efficiency and 
other important features of three-phase railway operation. In 
the following will be given a brief summary of the results 
secured. 

OPERATING COST 

The expenses for labor and material in the Morbegno power 
plant from July 1, 1903, to June 31, 1904, amounted to Lire 
21,553. During this period 3,420,502 kw-hours were generated. 

The direct expenses for generating a kw-hour therefore 
amount to 0.63 centesimi, or about 0.118 cent. 

The expenses for la-bar and material incurred for mainte
nance and inspection of working conductors, poles and trans
former stations amounted to Lire 329 per kilometer of per
manent line-that is, about $104 per mile. 

The expenses for maintenance and repair of rolling stock, 
including electrical equipment and mechanical parts per loco
motive or motor-car kilometer, amount to 4.36 centesimi-that 
is, about 1.38 cents per locomotive-mile or car-mile. 

The total expenses for traction service, including lubricating 
and cleaning material, as well as labor, amounted on the aver
age per year for the period with but partly electrically-driven 
freight trains to Lire 1.97 per 1000 ton-km, and for the period 
with trains conveyed exclusively electrically to Lire 1.71 per 
1000 ton-km-that is, 0.62 cent and 0.54 cent per 1000 ton
miles, respectively. 

The corresponding expenses on a steam iine in Austria, se
lected for comparison on account of representing conditions 
similar to the Valtellina as regards curves and grades, al
though with a 30 per cent denser traffic, amounted ta Lire 4.20 
per 1000 ton-km. Hence the saving effected in operating ex
penses correspond in the first case to 3.98 per cent interest on 
the capital expenditure, and in the second case to 5.53 per 
cent, besides which the lighting of all stations and motor cars, 
as well as heating of the latter, is assured. 

CURRENT CONSUMPTION TESTS 

During the two years' operation of the Valtellina Railway 
thorough tests have been made as to current consumption and 
recuperation on levels and on grades, as well as the energy 
consumed at starting the trains. These tests have been under
taken by the engineers of the Rete Adriatica, Messrs .. Novi and 
Donati, under the co-operation and superintendence of Mr. 
Celeri, engineer to the I tali an General Inspection Service. 
The results of the same were publi shed for the first time at 
the Congress of Italian Electricians, held at Bologna in 1904. 
The results stated below are taken from these reports. 

As stated above, 3,402,502 kw-hours were generated at the 
Morbegno power plant during the year ending June 30. 1904. 
The number of ton-kilometers, weight of locomotives and the 
electrical eq uipment of the motor cars for the same period 
amounted to 76,845 ,265. · Therefore the energy consumption 
per ton-kilometer amounted to 44.3 watt-hours, measured at 

the distributing board of the power station-that is, 71.3 watt
hours per ton-mile. 

In these figures are included: 
r. The energy required for traction by the trains. 
2. A ll the losses between the switchboard of the power sta

tion and the wheel periphery of the rolling stock. 
3. The current consumption for lighting all stations with 

1254 incandescent lamps of 16 cp. 
4. The current consumption for lighting and heating the 

motor cars and locomotives. 
5. The consumption of energy for driving the machine tools 

at the Lecea repair shop . 
6. The energy required for shunting and switching. 
7. The energy consumed during various tests made for the 

purpose of inspecting the electrical apparatus and equipment. 
The figur e mentioned above, showing the energy consump

tion of 44.3 watt-hours per ton-km, was determined by the 
engineers of the Rete Adriatica, mentioned above, in thorough 
accordance with, but independently from, Ganz & Company 
for any period of the service. The net consumption per ton
kilometer was established by means of a motor car specially 
equipped for the purpose, being fitted out with ammeter and 
recording wattmeters for both overhead phases. The average 
of twenty tests showed a consumption of 31 watt-hours per ton
kilometer measured in the car. This figure quite agrees with 
the test results obtained by the staff of Ganz & Company. 

These tests were extended with a view to establishing the 
net consumption in the power station, the train used for the 
purpose having run during the night afte r the termination of 
the regular service. The current consumption per ton-kilo
meter amounted to 34.9 watt-hours. and therefore the working 
efficiency of the system was 88.8 per cent. 

In order duly to appreciate the importance of the figures 
quoted, it must be borne in mind that the profile of the Valtel
lina is a very unfavorable one, the average grade of the whole 
line as taken for both directions amounting to 2.5 per cent
that is, a train running through all sections in both directions, 
from one end to the other, and returning to the starting point, 
must be lifted about 527.5 m, which height corresponds to the 
mentioned average grade, the length of the run being 2 X 
106.5 = 213 kn1. 

The section between Lecea and Calico, on which the energy 
consumption tests were carried out. shows an average grade of 
2.1 per cent, hence the 31 watt-hours must be regarded as the 
specific consumption per ton-kilometer at a speed of 60 km at 
a continual grade of 2.1, including starting. 

For acceleration from rest to a speed of 60 km (37_½ miles) 
per hour, 95 watt-hours are required per ton-weight, while the 
losses arising in the motor and rheostat amount to 6 watt-hours 
per ton-kilometer. Assuming an efficiency of 85 per cent for 
the motors, the motor losses amount to 4.6 watt-hours, so that 
there remain but 1.4 watt-hours for rheostat losses-that is, 
4_½ per cent of the total specific consumption. 

A 120-ton train consumes 13 watt-hours per ton-kilometer 
at a speed of 60 km while continuously running on level track. 
A motor car running singly requires 48 watt-hours per ton
kilometer, including starting energy. The large difference as 
compared with the 31 watt-hours for a 120-ton train is clue to 
air resistance, which is reduced in a much smaller ratio than 
the train weight. 

It will be seen that in the light of economical considerations 
it does not appear to be advisable to replace heavy trains by 
numerous light tra ins or cars. Moreover, much importance 
should not attach to rheostat losses arising at st~rting, as often 
happens, as these losses are very small compared to the whole 
energy consumption. 

RECUPERATION OF ENERGY 

It 1s well known that a. c. induction motors have the pecu-
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liarity of restoring energy to the line when running on down 
grades of a certain percentage, which va ri es according to 
traction resistance, while the speed is maintained practically 
con stant. The practical value of this peculiarity has very 
o ften been doubted. However , the respective test s not only 
proved the possibility of r ecupera tion , but set tled at the same 
time the quantity of energy which could be gained. On a sec
tion with a down grade of 2 per cent, with a 120-ton train and 
a speed of about 30 km per hour, 28.2 watt-hours-that is , 
about 80 per cent of the energy- have been recovered which 
othe rwise would have been lost in braki ng. T he exceeding ly 
favo rable result in regard to energy consumpti on of the Val
tellina is due chiefly to this circum stan ce . 

The ques tion a s to how to utili ze the en er gy thu s gain ed h as 
likewise often been di scussed. The simplest solut ion would 
evidently be to equ ip with electr ic traction not only the steep 
grades of mountain lines, but a lso the adj oinin g level sections, 

S;Jccd per hour: :1 1 Km. Drawbar pull: 8000 Kg. 
Train r esistance : .J li:g. Ton. 
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nied, either, in the •case of main railways, inasmuch as both 
express and local trains must be stopped rather frequently 
from a high running speed. The acceleration of these trains 
r epresents an important part of the total energy required. 
With simple cascade working 35 per cent to 40 per cent of 
this energy, as abpve mentioned, may be saved; with four-step 
cascade connection even more. 

In the case of hydro-electric power stat ions, the energy re
cu per ation is so far of importance that it allows the operatio11 
of a longe r line or heavier trains from the same plant than 
would be the case without r ecuperation. \ Vith steam plants 
the say ing is shown in ope ra ting cost. 

ENERGY CONSU:MPTION AS A FUN CTION OF GRADES 

Fo r a cer tain speed the energy consumption may be repre
sented ve ry simply as a functi on of the g rade. Assuming that 
the motors work w ith an effi ciency of rno per cent, the energy 
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F l( ;S_ 1 AN D 2.-SHOWING THE CURRENT CO NSUMPTI O N AN D RE CUPERATION ON DOWN GRADES, FROM O PER CENT TO 4.5 
P E R CENT , FOR SP EED S FROM 30 I~ ! TO 60 Kl\1 

111 o rder to a ss ure th e ut iliza tion o f th e r eturn ed curren t of 
descending train s. A dvan tag e may be taken not on ly of t he 
energy regained wh en tra in s run on down grades, but al so 
,v hcn being s topped on level sections, provided th a t the motors 
a rc design ed fo r cascade \\' o rking. In thi s case th e speed will 
be reduced to a fr ac tion of syn chron ous speed wh en s \\'itching 
uvcr to ca scade connection, and the energy which has been 
required for train a ccelera t ion frum r est to full speed is partly 
given back by the dcc: clcra ti on. The energy recuperated in 
thi s way amoun ts to from 35 pe r cent to 40 per cent of that 
used in acce leration, and to about IO per cent of th e total con
sumpti on. 

This advantage is o f the utmost importance in suburban 
rai lway service where heavy trains hav e to be started and 
stopped wi thin relat ively short distances . It has , fo r instance, 
li ccn proved, in a proj ec t \\'nrkcrl out for the- Vi enna ~uburhan 
lin <'S , tha t ,vi th ;i inur-slep cascade connec tion, hy mean s of 
,nne or twn para ll Pl working primary and tw o secondary mo
tors connected in differen t combinations, more energy would 
be g iven back a t stopping than the rheosta t losses amounted to 
at starting. 

The economical importance of t his condition cannot be de-

con sumption per ton-kilometer expressed in watt-hours will be: 

S = C (w ±, i) 
c being a constant, w the res :s tancc 111 level and i the grade 
represented in meters per kilometer. The plus s ign is to be 
appli ed on up g rades, th e rn:n~1 s one on clown grades. The 
equation represent s two str a igh t lin es cuttir.6 the ordinate 
axi s at the same point. By hah·ing th e sum of the ordinates, 
we get th e average current con sumption a t a total period of 
ru nn ing in bo th cJ= rections, ,vith due regard to recuperation. 
The equation shows that, provided the mo tors would work 
with an effic iency of JOO per cent, th e a verage current con
sumption would be the same on lin es with grades as on level 
lines. 

If we consider the motor effici ency, which, as is well known, 
m creascs w ith the load, the current consumption on up grades 
will be: 

17 
and recuperation on down grc:des : 

Sd = C?] (w - i) 
By means cf these two equations and the curves showing 
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motor efficiency at different loads, the curves rep resented by 
Figs. I and 2 have been drawn, showing the current consump
tion and recuperation on down grades from o per cent to 4.5 
per cent and for speeds ra~ging fr om 30 km to 60 km. The 
half of the algebraic sum of ordinates represents, also in these 
cases, the actual consumption at a period up and down the 
grade. As will be seen, the consumption increases with in
creasing grades relatively slowly, especially at higher speeds, 
on account of the motor efficiency at Kw. 

single connection being higher than in 2000 

cascade. 1800 

n 
I 
I " JI ,, 

act like a huge fly-wheel, having the effect of flattening out 
the momenta ry peaks, an exceedingly valuable peculiarity of 
the three-phase traction system which should be duly appre
ciated, as up to the presen t time very littl e or almost no atten
tion has been paid to it. 

OUTWARDLY D I SPOSED COLLECTOR RINGS 

On the latest type of the Valtell ina locomotives, as described 
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From the above it will be clearly seen 
how the economy increases with a sys-

FIG. 3.- LOAD DIAGRAM, TAKEN AT THE MORBEGNO POWE R STATI O N 

tem affording recuperation compared with one lacking that 
quality. The difference in favor of the three-phase system, 
allowing recuperation on down grades, is as follows: 

With grades of per cent . LO 2.0 3.0 4.0 

At a speed of 30 krri. .. . . . 40 100 132 165 

At a speed of 6o km..... . 21 90 * 150 *200 

4.3 
16g 

*250 

* Speeds of 60 km per hour have not yet been employed on the grades 
represented by these figures. · 

FLY-WHEEL EFFECT 

As will be seen by the load diagrams, Figs. 3 and 4, taken _at 
the Morbegno power station, the load peaks caused by the 
starting of even the heaviest train s a re not higher than about 
70 per cent to 80 per cent of the energy requirements corre
sponding to the average consumption of the trains in opera
tion. This favorabl e circumstance is due in tl1 e first place to 
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in a r ecent a rticle in this paper, the collector rings are not 
placed on the motor shaft between the locomotive frames, but 
outside of the lat ter. By thi s a rrangement they are much 
more accessible for inspection and repai r, and the entire space 
between the locomotive side frames is available for the motor 
frames and rotors. This is not a difficult task with a three
phase motor, as only three conductors are required. If, how
ever, the collector of a continuous or si ngle-phase alternating
current motor we re arranged in th is fash ion, mo re than roo 
conductors would necessarily have to be cared for in this 
way. A lthough this would not be impossible in a technical 
sense, it at all events presents a great many difficulties. The 
possibility of thus equipping the locomotive with very power
ful motors should be appreciated, for the smaller the number 
of: motors fo r a certain capacity, the less the weight and the 
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n, 

simpler the mechanical features of the electric lo
comotive. T he three-phase motor is the on ly one 
with whi ch th is arrangement is possible. 

ENE RGY CO NSUi\lPTION COi\IPAR ED \\'ITH THAT 
, O F OT H E R SYST EMS 

Strt'ct Ry.J ourun.l 

FlG. 4.- U _1AD DI ,\ GRAM, TAKEN AT THE i\IORBEGNO STATIO N 

The current consumption per ton-ki lometer is in 
flu enced by a great many circumstances, such as 
speed. grades, cun-es. weight of train, length of 
train. di stance between stations, e tc. It is there
fo re difficult to compare the figures showing con~ 
sumption of different railways equipped with dif
ferent systems of traction. Moreover, very little 
information is to be found in the techni : al publica
tion:; in regard to the energy required in main line 
work or on lines with heavy traffic. E ven the data 

th e u:;e of water rheostats, allowing a smooth starting effort , 
so that there can be no sudden rush of cu rren t. In th e second 
place it is due to the peculiarity of induction motors in taking 
no current from the line as soon as the periodicity is reduced 
by a bout I per cent to 2 per cent. If the latter is further 
dimini shed, current is even given back to the line, conse
quently, when starting a heavy train, the speed of the genera
to rs and prime movers falls slightly and the periodicity dimin
ishes ; therefore the short-circui ted motors o f the runnin g
trains take nn r,urrent until thf'ir speed drops to the va lue cor
responding to the number of revolut10ns at the power plant. 
In this way the load on the latter is equalized . I f the speed 
0f the generators should be reduced suddenly by more than 2 

per cent, current would be restored to the line by the motors 
of all moving trains, that is to say, the moving trains would 

which have been publi shed a re usua lly the co11sump 
t in11 measured in the car or on th e trolley wire, and not that 
111casure<l a t the switchboard pl ant. T he gross co11 su111ption of 
44 watt-hours per ton-kilometer, which includes al l losses on the 
V altellina, must be regarded as very low, as most of the figures 
publi shed concerning o,ther lines and representing the con
sumption in the car are higher. Further, it must be considered 
that with direct-current lines the losses between the swi tch
board and the rotary sub-stations amount to about 20 per cent. 
Never has a net consumption as low as 31 watt-hours , meas
ured in the car , heen reached on any oth er system with a pro
file as irregular as that of the Va ltellina Railway. 

Figures r elating to consumption on d. c. lines do not offer 
any particular interest, as nobody is likely to think nowaday$ 
of equipping a line of any length with this system, as it is 
more expensive, both as r egards fir st cost and working- el\-
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penses. ]\fore attent ion should be paid to the corresponding 
figures from single-phase ra ilways, which, on the whole, offer 
th e same advantages in regard to transmission of energy on an 
extensive railway system as the three-phase traction system. 
T he STREET RAILWAY JouRNAL for A ug. 27, 1904, contains the 
interesting results of tests ca rri ed out by the General Electric 
Company on an experimental line equipped between Schenec
tady and Ball ston. A test run has been made there with mo
tors alternately with direct and singl e-phase alternating cur
rent. 

The results show the fo llowing energy consumption: 53.5 
watt-hours for direct current, and 78.1 watt -hours for sin gle
phase a lternati ng current. ] lcnce, 46 per cent more curre·nt 
was consumed by the same motor under identical conditions 
for s ingle-phase alternating current th an for direct current. 
No further evide nce need be furnished that three-phase mo
tors may be built with at leas t as high an effi cie ncy as that of 
direct-current motors, and therefo re conclusion s may be drawn 
from the above test results as to the respecti ve beha vior in 
regard to energy consumption of three-phase and single -phase 
traction motors. T he latter will require about 40 per cent to 
50 per cent more energy than three-phase motors, provided 
that conditi ons are the same as those prevailing at th e test s 
mentioned. 

According to Glase r 's A nnalen, 1904, No. 3, the N ieder
schi:i neweicle-Spi ndlersfeld single-phase railway of 4.1 km 
length requires 45 watt-hours per ton -kilometer with a di s
tance of 985 111 between stations, a max imum speed of 34.4 km 
and a train weight of 170 tons. I t should be remembered, 
however, that the line has no grades, except 2 per cent on a 
500-m section. 

In a project worked out hy Ganz & Company for the Vienna 
Suburban Railway, the watt consumption of a train of the 
same weight a t a maximum speed of 31 km and an average 
distanc e between stati ons of 906 111 , as has been stated, was 
30.7 watt-hours. and the manufacturers were prepared to guar
antee that figure. In this case the difference amounted to 45 
per cent in favor of the three-phase system, alth ough on the 
V ienna line th ere a re grades up to 2.9 per cent. 

According tq an article in the "Zeitschri ft fiir E lectrotech
nik," issue No. 3, of 1905, the Stubaithal Railway requires 70 
watt-hours per ton-kilometer. The corresponding energy con
sumption has been fi gured out on the basis of an exact profile 
of the above line for three-phase traction on the same speed 
as that given in the publication menti oned, and without using 
cascade conn ec tion. · For a compl ete round trip an average 
consumption at the car of 29.4 watt-hours per ton-kilometer 
has been es tim ated , or about 31 watt-hours measured at the 
feeding point. This low fi gure is accounted for by the re
cuperation when trains nm down the grades, and amount s to 
27.6 watt-hours, whereas the consumpti on on the run up grade 
is 57 watt-hours per ton-kilometer. 

The above fi gures relating to energy consumption on si ngle
phase railways are taken from publications of the manufactur
ing firms. Those relating to the three-phase system have been 
asce rtained by official tests of the Rete Adriatica, or at least 
represent conclusions drawn from the latter. 

The peculi a r advantages of the three-phase traction system 
as discussed in the fo rego ing article a re then · as follows: 

r. The possibility of recuperating both the energy stored up 
in the moving trains when th e speed is being reduced fo r stop
ping and the energy as represented by the train running on 
down grades; this energy reappears as elec tric current 
and is equivalent to the greater part of the original input. 
This circumstance results in a very low consumption of 
energy. 

2. The possibility of reducing by "the fly -wheel effect" the 
load peaks caused by the starting of trains. 

3. The possibil ity of removing the colle.ctors from the motor 

axle and thus utilizing the entire space inside of the locomo
tive frames for the motors. 

These advantages are obtained qnly by the use of induction 
motors, among which the three-phi:J.Se motor alone has been 
found suitabl e for tracti011 purposes. By choosing a motor 
other than of the induction type, all of these advantages are 
lost. On th e other hand, it is not possible to have variable 
speed. 

Steam locomotive s, as is well known, may run at any desired 
speed within certain limits, which depend upon the capaeity 
of the boiler and the sec urity of service. The same range in 
speed is possessed by direct-current and single-phase series 
motors, whereas polyphase motors will run only at a few de
termined speeds, according to the frequency , number of poles 
and diameter of driving wheel. 

This attribute of polyphase traction was at first regarded as 
a drawback. Now, however, espec ially since the results of _the 
opera tion and th e experi ence gained during a two years' ser
vice on the Valtellina Railway have become known, the peeu
liarity i11 questi on is re cognized as an advantage by experi
enced ra ilway men. The chief condition for regular traffic is 
exact obse rvat ion of the time- table. Al~ operating systems 
which permit their crews to regulate the ruiming speed re
quire a train ed se t of men, who, as it were, grow to be living 
tachometers. Even such experi enced locomotive engineers can 
only perform safe service on lines with which they are well 
acquainted. and therefore their employment is limited. 

The polyphase alternating-current traction system does not 
require such a thorough training of th e personnel, as the speed 
remains automatica lly constant after hav ing reach ed a value 
peculiar to the · system. Indeed, even on lines with · a very 
variable profile, the speed diagrams taken from actual service 
are almost horizontal lines. Thus individual skill of the staff 
is nearly elimina ted, being restricted to correct starting and 
stopping. 

•• 
ELECTRIC RAILWAY COURSE AT WORCESTER 

POLYTECHNIC 

T he \Vorc ester Polytechnic Institute, at \Vorcester, Mass., 
has announced the establishment of a chair in electrical railroad 
engineering. To take charge of thi s branch o~ instruction, 
A lbert Sutton Ri chey, chief engineer of the Indiana Union 
T rac tion Company, has been elected a member of the faculty, 
hi s title bei ng assistant professor of railroad engineering. Cor
nell University and the Polytechnic Institute of Brooklyn are 
the only in stitutions that have previously offered a like course. 
Mr. Rich ey rece ived a degree in electrical engineering at Pur
due U niversity in 1894. A ft er having been associated with the 
Citizens' Street Railway Company, at Muncie, Ind., and t~ 
Marion (Ind.) Street Railway, he became, in September, 1899, 
chief electrician of the Union Traction Company of Indiana. 
If e became ele : trical engineer of the Indiana Union Traction 
Compan y when it absorbed the other company in 1903, and re
mained as such until July I, 1905, when he became chief engi
neer of the company's sys tem of 400 miles of track. Mr. 
Ri chey was born in Muncie, Ind. , April IO, 1874. 

The \ Vestinghouse Traction Brake Company, of Pittsburg. 
Pa., has secured an order for 160 equipments of the Westing
house traction brake to be installed on the new ears of the 
United Railways & Electric Company, of Baltimore, Md. The 
contract was awarded after exhaustive tests conducted at Bal
timore. The total number of equipments ordered was 200, of 
which 160 went to the Westinghouse Traction Brake Company 
and 40 to the National Electrie Company. 
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DESPATCHING METHODS AND REPORTING TROUBLES ON 
THE WEST PENN RAILWAYS 

BY J. W. BROWN, 
Superintendent of Transportation, West Penn Railways 

On the \Nest Penn Railways the operation of cars is con 
trolled by a double system of signal lights. At each passing 
point two controlling boxes are placed, one on the ri ght anJ 
the other on the left. T he one on the right controls the li ght s 
ahead and to the rear, the one on the left being fo r the control 
of the li ght s usecl by the car bound in the opposite direct ion. 
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Contrary to the usual practi ::e, the li ght s are not located in 
the signal box. The first one is mounted one pole ahead o f th e 
switch box, whi ch makes it vi sible to th e motorman as well as 
the conductor. The next three arc placed on poles at curves 
or other important points along th e line, whi le the fifth one is 
placed on a pol e at the next pass ing point. The advantage o f 
the intermediate lights is that the motorman can note that hi s 
protecting light is burning, or in case of any failure of tlie cir
cuit the int ermediate li ght appri ses him of th e fact. Il e mu st 
then proceed with caution, fl aggin g all curves, and i f by an y 
means an opposing car should enter th e bl ock. th e fir st li ght 
on the left hand would signify danger and a fl ag is sen t out a t 
once to protect the car. 

A ll of the switches and switch boxes were made in the West 
Penn shops, and were des igned with a view to du rability. The 
contact s a re ve ry heavy, and as the major portion of the switch 
is made out of iron, there is li t tl e clanger of trouble due to the 
rough handlin g that is generally accorded to a switch handle 
by a conductor who is in a hur ry. 

O win g to some porti ons of the road bei ng used jointly by 
different routes, the headway at several places is as close 
as fift een minutes, and even ten min utes at certain times 
of the day ; thi s seemed to preclude a telephone system of de
spat ::hing, but iron box telephones are in stall ed at the switches , 
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ancl a re a va luabl e adjun ct to the llock system, as car , lin e or 
t ra ck t roubles a re report ed by telephone. 

T he telephone system is quite fl ex ible, and as the ra ilway 
te lephone lin es can he conn ected wi th the sys tem of th e P enn
sylvani a, Ma ryland & \ Ves t V irgini a T elephone Company , it is 
possibl e to ta lk over rooo mil es o f lin es from any o f th e rail 
way telephones. The hi gh-tension lines are a lso parall eled by 
te lephone wires, whi ch connec t all sub-stations with th e main 
power sta ti on. Thc,;e lines a lso join th e re st o f the system. 

Class ificat ion sign a ls are ca rri ed hy a ll cars. The normal 
.~ igna ls ca rri ed by a regular scheduled car are two red fl ags by 
day and two red ta rget lamps by 11ight , th e la tter bein g oi l
burnin g. \Vhen lwn cars a re ru1111i11 g together, th e fir st on e 
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carries green fl ags by day and g reen lamps by night, the au
thority for this being a carbon copy order, form No. 308, given 
by the conductor of the second section. The arrival and de
parture of all cars from the terminals is recorded on a train 

D6L~V R6P0RT, 

Pittsburgh, McKeesport & Connellsville Ry. Co. 

Division,. 

Route Nt. . .. 

Date, ........ . ~ 

.. .. ___________ Car No, 

Length of TIMf;Delayed, _ .. 

Cause of Delay, 

· - · - · '"'-··"" 

register, showing 
the car numbers, 
time, d i r e ct i o n, 
names of the motor
man and conductor 
and the color of 
the signals carried. 
From these regi s
ters a report to the 
general manage r is 
made, showing per
centage of cars on 
time on the differ
ent routes a t the 

If caused by defect In track or car, to whom reported , various terminals. 

Conductor, 

Motorman, 

Delays a re re-
ported by crews on 
form No. 239, and 
from these a delay 
report is made to 

Theae report& muat b e m a d e In a ll c : s:-o, ~~1.;.~~~:~v~: the general man-
, lleht, and forwarded to the Oeneral ManaljJ'er lmmedlately. ager, showing num-

FOR M NO. 239, CA R CR E W 'S D ELAY 
REPORT 

ber of delays, length 
of delays and cause. 

A duplicate copy is sent to the superintendent of each div ision 
and to the master mechanic, who in turn sends copies to the 
fo remen of the divi sion shops. In thi s manner the causes of 

Reported by ___ _ _ _ 

Brakes 
Motors 

Controller• . 

Wheel• 

Journals 

Lights 

Headlight... 

Register 

ll-Oors 

Sash 

<J'rolleys 

Cwlalns 

·'seats. 

Remark, 

~f olor m an N o 

FORM NO. 281, MOTORMAN 'S REPORT O N CAR DEFECTS, MAD E 
TO MASTER MECHANIC. 

delay a re reached and the department causing the delay is noti
fi ed of the fact. 

Orders for motormen and conductors are posted a t all divi -

PITTSBURG, McKEESPORT~ CONNELLSVILLE RAILWAY CO. 
DAILY STARTER'S REPORT 

190 

FO R M N O. 241, STARTER'S REPORT O N T RAI N MEN AN D R E GI S-
TER READI NGS 

sion headquarters. T hey are typewritten on a perforated bul
le tin blank, as per form No. 400. All bulletins must be signed 
by the men affected, the lower half with signatures being de
tached and sent to the transportation office, the bulletin proper 
being le ft in the crew room. This method of posting orders 

has been found very satisfactory, as it insures careful read
ing of the orders by the men, and in case of dispute at a later 
date the original signature can be produced. 

The reports on the condition of the cars are made by motor
man on "defective car" report, form No. 281. These reports 
are checked up daily by the master mechanic. 

Each division reports delays, accidents, disabled cars and 
weather and track conditions daily on form No. 304, this report 
being sent to the 
office of the super
intendent of trans
p o r t a t i o n. The 
starters make their 
report on form No. 
241, which gives 
the names of the 
crews, their times 
on and off, and the 
condition of the 

Car No . ... _____ .. __ _ ...................... Cal'ry Sl~nals 

to 

for Car No. 

ll . rno __ _ 

Comlurtor. 

FO R l\I NO. 308, USED IN CONNECTION 
WITH THE SI GNAL SYSTEM 

regi sters. The latter report is checked by the division 
superintendents and is then forwarded to the transporta
tion office. Crews are listed up for their runs on form 
No. 331. Despatchers record the arrival and departure of 
all cars on form No. 305, which gives car number, route, direc
tion, signals carried, arrival and departure, the names of crew 
and condition of track. Any track, line or car trouble is re
ported by them on trouble sheet, form No. 405. 

A MAGAZINE REVIEW OF THE CHARACTERISTICS OF 
SOME PROMINENT ELECTRIC RAILWAY MEN IN 

THEIR RELATIONS W 1TH PUBLIC LIFE 

In ''Ohio: A Tale of Two Cities," by Lincoln Steffens, which 
appeared in "McClure's Magazine" for July, there is a study 
of the methods of Mark Hanna and Tom L. Johnson, with an 
appreciation of Horace E. Andrews, of the Cleveland Electric 
Railway. A s a brief review of the careers in public life in 
Cleveland of both Mr. Hanna and Mr. Johnson, the article is 
most complete. While little is told about either personage 
during his connection with the street railway business that is 
not well known to all connected with the industry, there is a 
wealth of other facts throwing considerable light upon the men 
themselves. This is particularly true of Mr. Johnson, and 
while many do not approve of some of the methods he has 
adopted to achieve his ends since entering public life, the fact 
remains that many laudable deeds stand to his credit. It is the 
spirit of equity shown by Mr. Andrews in furthering the public 
good by lending himself heartily to every project that at all 
presaged success that called forth the tribute from Mr. Stef
fe ns, and has endeared Mr. Andrews with the residents of 
Cleveland, who seem to be cognizant of his willingness to help 
them to solve problems w:th which the city is confronted. 

••• 
NEW ELECTRIC SUBURBAN RAILWAY FOR EDINBURGH 

A pa rliamentary commission, sitting in Edinburgh, has re
fu sed the application of a syndicate for the privilege of con
struction and operating an electric railway on the Queensferry 
Road from Edinburgh to South Queensferry. This commis
sion has granted the application of a local syndicate ( not yet 
incorporated), of which Peter Macnaughton, 20 York Place, 
is agent, to build and operate an electric tramway from Edin
burgh to Dalkeith, with branches to certain other places. The 
total length of track will be about 7 miles. It will be\ a single 
line, along the side of the highway, with overhead wires. 
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THE QUESTION BOX 

This issue of the Question Box contains a very interesting 
contribution on advertising methods from J. W . Brown, super
intendent of transportation of the Vv est Penn Railways Com
pany; a number of opinions concerning the use of trailers, 
methods of fare collection, etc.; in the Master Mechanic's De
partment car fireproofing, brake-shoes, truck repairs are among 
the topics treated; while the Track Department contains sev
eral interesting replies relative to track work. 

A.- GENERAL , 
A 1.-What means of advertising your road and its attrac

tions have you found most effective? 
This season we are doing some advertising on the West Penn 

system by means of single sheet and half-sheet posters. These 
are placed at prominent points, and attract attention on account 
of their bright colors and the wording. For instance, a large 
poster, showing an old farmer clinging tightly to his barn door 
which has blown off the hinges and is bein~ carried through the 
air by a cyclone, serves as a vehicle for attracting attention, and the 
advice wpich is printed on the barn door to use the West Penn for 
business and pleasure is very often heeded. Several different semi
humorous posters of this nature have been used to good advan
tage. 

Printed folders containing the summer schedule have also been 
very popular, giving, as they do, information as to the time of cars 
at various points along the line, connections, the time of steam 
railroad trains at the _various points touched by the West Penn 
cars, the distance and stage connections, etc. 

On hot evenings thousands of fans bearing the picture of an 
up-to-date young lady which is labeled the "West Penn Girl," and 
whose figure is surrounded by a map of the West Penn system, 
showing all the different towns served, and bearing on the reverse 
side the inscription "The finest cars, the smoothest roadbed, the 
most courteous employees, ·are found on the West Penn Railways," 
together with further information relative to points 'reached, and 
some facts about special car parties, have been distributed. 

The company owns a large pleasure resort known as Olympia 
Park, and a large picnic held there lately was used to advertise the 
facilities of the West Penn for travel, by annoncing before the 
date of the picinic, that a transfer hunt would be conducted at the 
park on the day of the picnic. Various colored cards were dis
tributed by the thousand with a colored cord attached, bearing the 
inscription "Look out for 133,333," and giving the information on 
it that hundreds of transfers would be scattered throughout the 
picnic grounds, and that these transfers were numbered consecu
tively, and to the lucky finder of transfer 133,333 would be given 
a book of tickets good for one hundred rides through any 5-cent 
limit of the West Penn Railways. Five thousand people were in 
attendance at the picnic, and as they went backwards and for
wards through the grounds hundreds of these transfers were picked 
up and examined to see if perchance it should be the lucky num
ber. It was eventually found by a little girl, and the book of ticket s 
was awarded to her. A great deal of interest was taken both be
fore and after the contest, and the transfer hunt was written up in 
all of the daily papers on the line of the Vv est Penn. 

The publishing of "Trolley Talk," a little paper printed for the 
transportation department, has been very successful, and it is be
lieved that a more friendly feeling has been established between 
the company and its patrons by this means. 

J. W. BROWN, Supt. Trans., 
W est Penn Rys. Co. 

A 17.-At one time the use of trail cars was quite general 
on electric railways throughout the country. Then came a 
period when the running of trailers was looked upon with 
more or less disfavor. There seems to be a decided tendency 
at the present time to go back to trailers. Please give your 
ideas and experience relative to trailers. Under what condi 
tions do trail cars properly find a place in the opera tion of a 
modern electric railway? Do trail cars cause a greater num
ber of accidents? If they do, what can be done to make them 
safer? What is the economy in running trailer s? 

Trail cars for interurban roads are not usually practicable on 
account of the conditions existing, particularly curves and grades 
i11 city street, but if conditions can be made proper for their safe 
use, I believe there would be a great economy in using them for 
handling excursion traffic. 

THEODORE STEBBINS, Gen. Mgr. for R eceivers, 
Appleyard System, Columbus, Ohio. 

W e have used trailers for years and have had but few acci , 
dents caused by their use. One object ion to them is it takes much 
longer fo r a motor car to make a t rip when a trailer is attached. 
VVe have adopted the policy of buying new cars of a size to ac
commodate our regular year around business. W hen full equip
ment is purchased we will purchase double-truck motor cars for 
special days, and also a number of double-truck trail cars, and 
will di spose of all of our small cars. T he use of small cars for 
extra occasions requires too many men to operate. W e place a 
conductor on the tra il car. MOBILE LIGHT & RAILROAD Co. 

A 35a.-Can a fift een-minute service be given successfull y 
upon a single-track interurban road? If so, under what con
ditions? 

A fift een-minut e service cannot be given safely on a single
track, high-speed interurban road. 

THEODORE STEBBINS, Gen. Mgr. for Receivers, 
Appleyard System, Columbus, Ohio. 

A 36a.- What is a proper rate per mile fo r inte rurban pas
senger business, and to what ex tent should these r ates be r e
duced by the sale of commutatio n t icket s, monthly t ickets, 
coupon books, etc.? 

For interurban railway conditions prevailing in this section, I 
believe 2 cents per mile is a proper rate. Slight reductions only, 
if any, should be given fo r round trips, or other fo rm of ticket for 
inlividual travelers, except for passengers riding daily, to whom 
I would allow a rate of 1.6 to 1.4 cents per mile. 

THEODORE STEBBINS, Gen. Mgr. for Receivers, 
A ppleyard System, Columbus, Ohio. 

A 36b.- How do you handle your half-fares? 
At one time we sold half-fare tickets from the ticket offices for 

children from five to twelve years of age, but it involved keeping 
such a stock of tickets with so few sales, that we withdrew them 
and collect half fare on th e cars only. 

THEODORE STEBBINS, Gen. Mgr. for Receive rs, 
A ppleyard System, Columbu s, Ohio. 

A 51.-What is the best method of destroying tickets and 
transfers? If a machine is used for this purpose, what is its 
maintenance expense, and what would be the power required 
for a machine capable of handling, say, 300,000 tickets and 
transfers per day_ and macerating unused transfer pads con
taining 100 transfers bound with w ire staples? 

We use a ticket destroyer which will destroy 300,000 tickets or 
transfers in six hours. This machine will not, however, macerate 
complete pads containing 100 transfers stapled, as the staple in 
the course of time will dull the knives. In destroying transfers in 
pads, we always remove the staples and scatter the transfers in 
the hopper of the machine. No skilled labor is required to do this 
work, only someone of ordinary intelligence. W e always have 
th E. tici<et receiver attend to the destroying of tickets and transfers 
personally, and he is responsible fo r any tic½:ets that would 
be stolen and apt to be used over again. F rom 1½ to 2 hp is re
quired to operate the machine to the best advantage. There is no 
additional expense fo r operating, except occasional oiling. After 
the tickets and transfers are macerated by the machine , we sell 
the waste to the paper mill s and receive as much in return as 
what it costs fo r th e operati on of the machine. 

D. A. HEGARTY, Gen. Supt. , 
R ailways Company General, New York. 

E.-MASTER MECHA:N I C'S DEPART MENT 

E 11.-What can the maste r m e.cha ni c of the aver age sur
face road do to r ender hi s car s mor e nearly fir ep roof ? 

Make all motor leads short. See th at all cables a re kep t dry, as 
far as possible, and clear of water th rown from wheels. See that 
cables passing through platform do not come in contact with water 
fro m fro nt windows or side doors. See that small wires are prop
erly installed, and protected with good sw itches and enclosed 
fu ses. T he use of single lamps instead of clusters, reducing the 
difference of potential will keep down fi re r isk. Leaky roofs may 
be the cause of fires start ing from fixtures and dirty or 
bad adj11 stme11t, or bad loca tion of 6 rcuit breakers, overhead 
switches or cont ro llers easi ly sta rt fires. Asbestos between fl oor 
and rh eostat, and hctwecn adj accnt metal parts and rheostat red nee 
fi re ri sk. H. V. S. 
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E 64a.-\i\That are th e more frequent causes of broken axles, 
and how can they be prevented? 

Crystallization in the metal is the most frequ ent cause of broken 
axles. If a flaw develops in an axle that has been in service for 
some time, take the axle out, h eat it to a red color and allow it to 
cool in the air. This will relieve any internal stresses and rectify 
the crystallization. MASTER MECHANIC. 

E 66a.-\Vhat has been your experience with differ ent types 
of brake-shoes? 

\Ve find steel insert in face of shoe most satisfactory. Steel in
sert in back of shoe we find was of little value in preventing break
ing of shoes. H. V. S. 

E 70.-A road has had trouble wi th trolley rope leaking 
current when very wet; also with trolley rope becoming de
tached from the pole. How can some of these trolley rope 
troubles be r emedied? 

Have had no such trouble. Use a braided cotton rope. 
1 J. CHAS. Ross, Gen. Mgr., 

Steubenville (Ohio) Tract. & Lt. Co. 

E 82.- What can be done to prevent ca r windows from 
sticking or binding a t the sides ? 

Use a little soap on edge of sash . 
J. CH .\S. Ross . Gen. Mg-r .. 

Steubenvill e (Ohio) T ract. & Lt. Co. 

E II r.- \ Vhen doing r epair work on double-tru ck cars, 
w hi ch met hod is preferable ; li ft ing the bodies from trucks and 
doing the work from the top, or doing the work from the pit? 
Please state what you consider the advantages and disadvan
tages of each m ethod. 

Lift the body from the trucks, pit or 110 pit. This operation al
lows fr ee access to most all bolts 011 truck, also to electrical equip
ment or any parts attach ed, under car body. Have a pit long 
enough to accommodate both trucks, also floor space back of pit 
to accommodate both trucks. Motors opening from the top can be 
worked on over the fl oor.' Motors opening from the bottom should 
be worked on over the pit. T he pit is desirable, as a good many 
truck and motor bolts can be tightened more readily from below. 

J. L. SULLIVAN, Foreman Motor and Truck Dept., 
United R ailways Co., St. L ouis, Mo. 

E r 19.-Is there any satisfactory substitute fo r cotton tape 
as a covering for armature and field coils? 

On a small road where tape is sometimes a scarce article, strips 
of canvas 2 ins. wide are a good substitute fo r cotton tape. If a 
good field compound is used, give the fie ld a layer of canvas, apply 
compound with brush to avoid waste; before compound is dry 
give it another layer of the canvas, then another application of the 
compound after five or six hours. Field may be t aped with black 
fr iction tape. 

J. L. SULLIVAN, Foreman Motor and Truck D ept., 
United Railways Co., St. Louis, Mo. 

E 127.-What is the best way of r emoving armatures and 
field s from ca r s, particularly on small and m edium size roads? 

Have portabl e armature lift in pit. J. CHAS. Ross, Gen. Mgr. 
Steubenville (Ohio) Tract. & Lt. Co. 

E I31~- What is the best method of turning down a motor 
commutator? 

We turn them in our lathe. J. CHAS. Ross, Gen. Mgr., 
Steubenville (Ohio) Trac. & Lt. Co. 

E 151.-How do you straighten a bent axle? 
If axle is bent much it should first be straightened as much as 

possible by blacksmith. It is then put in a truing lathe arranged 
to turn the axle by hand, by means of a wheel at one end, lathe 
to have a presure-screw attachment. When high place is located, 
block under axle and apply· pressure-screw at proper place. Re
peat until axle is true. 

· J. L. SULLIVAN, Foreman Motor and Truck Dept., 
United Railways Co., St. Louis, Mo. 

F.-STEAM ENGINEERING 

F 17.- Have you discovered any schemes for simpltfying 
the work of cleaning boilers? Please describe any of the little 
things which make the work easier. For instance, when neces
sary for a man to go inside the boiler, what kind of a light 
does he take with him? 

For drilling b0iler tubes where pump has no governor, we use 
a by-pass valve on drill when we wish to stop drill, and save wear 
and t ear on pump. We use a torch and electric light, but great 
care must be taken to insulate cord so it will not ground when 
lighted from railway circuit. 

E. G. HINDERT, Chief Engineer, 
Cleveland & Southwestern Tract. Co. 

F 41.-Can superheating be applied to existing electric rail
way power houses ? \i\That changes in piping, valves, engines, 
etc., are n ecessar y ? What advantages will follow? Cite in
stances. 

Yes. Superh eaters ''as manufactured by several companies can be 
installed. Some will set in present settings, while others directly 
over. Present pipe from boiler mu st be tapped so that steam shall 
go through snperheater. It would require three valves. No 
changes in engines will be necessary unless superheat is carried 
too high. Advantages are in dry steam with no more fuel and less 
condensation in engines. I have used roo <legs. superheat from one 
to two-thirds of the boilers, and the other third saturated steam, and 
noticed no bad effects from pumps and engines·. The maj ority of 
the steam went direct to steam turbines, and do not know how 
much superh eat reached the pumps. W e have run in this manner 
a year with from 20 <legs. to roo <legs. superheat. 

E. G. HINDERT, Chief Eng., 
Cleveland & Southwestern Trac. Co. 

F 42.-What is the limit in size of station m which super
heating can be used with economy? 

I would put it in small-sized plants. 
E. G. HINDERT, Chief Eng., 

Cleveland & Southwestern Trac. Co. 

I.-TRACK DEPARTMENT 

I 15.- Have you had any experience with waves developing 
in the top surface of rails? What is the cause of this phenom

enon, and how can it be remedied? 
In a number of instances we have experienced the effect of what 

is known as "waves" developing in the surface of our tracks. 
Upon investigation it was learned that the ties had been im
properly t amp ed, whether the foundation consisted of broken stone 
or concrete. Occasionally, however, these waves were caused really 
by the foundation under the tracks settling, and frequently occurred 
on fill s. W e have had very little trouble on streets where we made 
rn ts. The only solution we have found for thi s trouble after it 
has once developed has been to shim up the rail s on the ties where 
thev were in concrete and to retamp the ti es in rock ballast. 

- CINCINNATI TRACT. Co. 

I 28.-What is a good method for testing rail-bonds? 
We use millivoltmeter, put 011 a light frame with contacts I ft . 

apart, to be spaced across joint, and contacts 3 ft. apart to get drop 
in the given length of rail. A three-point switch gave readings 
across 3-ft. length of rail, then across bond with adjustable re
sistance in series, and then across bond straight. A portable re
sistance connected to trolley with fishing pole gave about 30 amps. 
when current was not flowing otherwise. H. V. S. 

I 30.- What has been the experience with soldered bonds!' 
Our experience has been very discouraging, whether on account 

of the bond or on account of method of application we are not pre
pared to state. H. V. S. 

I 32.-What is the best form of portable 
connection with bond-testing instrument? 

We used german silver coils with porcelain 
enclosing box. 

rheostat to use in 

spools and wood
H. V.S. 
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THE BRAKE-SHOE PROBLEM . 

The development of power braking systems of recent ye~rs 
has done much toward the promotion of high-speed operation 
of heavy cars and trains, and extreme!~ fast_ sche?ules are 
maintained in both steam and electric service with saiety. But 
the result of modern conditions of operation has been that of 
placing the question of safe train control ultimately_ at the 
brake-shoes· these for the best results in bringing trams to a 
stop withou~ skidding wheels, should be effective in_ bringing 
the maximum of frictional resistance upon the periphery of 
the wheels, and maintaining it most effectively irregardless of 
heating and wear. The latter feature of the problem, namely, 
wear has proved to be a serious item, and under modern 
conditions of weights and speeds of trains, it has grown to 
be alarming. The cost of brake-shoes per rooo car-miles under 
present conditions is nearly double what it was five to ten years 
ago, and, moreover, gives promise of still further increase. 
While many attempts have been made to produce shoes of 
greater wearing capacity, without loss in braking ~fficiency, 
the results have not been satisfactory, and the questton as to 
probable relief from the difficulty is now engr~ssing the 
minds of both street railway officials and lead111g manu
facturers. 

In steam railroad practice considerable investigation has 
been made of the brake-shoe problem, to determine the best 
compositions; constructional features and methods of using 
brake-shoes. Many attempts have also been made to produce 
shoes of special construction, intended to give greater wearing 
qualities without loss of efficiency in braking, and shoes of 
such composite construction have been and are being largely 
used at the present time. Active work of investigation along 
this line was begun by the Master Car Builders' Association 
soon after the iritroduction of the Congdon composite shoe
of cast-iron body with wrought iron inserts in its face to 
reduce the rate of wear, which was the first attempt to depart 
from the use of the original plain cast-iron shoe in the search 
for greater wearing qualities. A series of independent tests 
was also made by the Pennsylvania Railroad in 1892, and 
had an important effect upon present practice. All tests and 
investigations that have been made, however, tend to indicate 
that the plain cast-iron shoe is by far the most effective in 
producing high-frictional resistance or braking qualities, while 
the more durable shoes of composite construction obtain theii 
greater wearing qualities at the expense of effective braking 
qualities. This fact is now well established, and practically 
universally accepted, and in present practice all brake gears 
are designed with reference to the efficiency of the cast-iron 
shoe as the standard. 

The cast-iron shoe was in fact, practically officially adopted 
by the Mast er Car Builde;s' Association for steam railroad ser
vice, when, in 1901, following upon a long series of laboratory 
tests, which had been conducted over a period of several years 
by a special brake-shoe committee, a specification was ap
proved, giving the minimum frictional qualities desirable in 
brake-shoes, as follows : 

FOR STEEL-TIRED WHEELS 

Brake-shoes tested on chilled wheels mov ing at a speed of 40 
111.p.h. must show a mean coeffi cient of fricti on of 22 per cent , act
ing under a load of 2808 lbs., a mean coeffi cient of fri ction of 20 
per cent under a load of 4152 lbs., and a mean coeffi cient of friction 
of 16 JJ er cent acting und er a load of 6850 lbs. 

FOR STJ<..EL-TIRED WH E ELS 

Brake-shoes tested on steel-tired wheels moving at a speed of 
65 m.p.h. mu st show a mean coeffi cient of fr iction of not le~s than 
16 per cent acting under a load of 28o8 lbs., a mean coeffici ent of 
friction of I4 per cent under a loa:d of 41 52 lbs., and a mean co
efficient of friction of 12 per cent acting under a load of 6850 lbs. 

The plain cast-iron shoe, a lthough most effective and effi
cient of any of the various types of brake-shoes that has been 
tried, has unfortun ately shown two ve ry distinct objections 
and disadvantages for general use, namely, rap id wearing qual
ities and lack of inherent strength against breakage. It was 
these two disadvantages, as experienced in steam ra ilroad ser
vice, which early induced the brake-shoe manufacturers to ·at
tempt to produce shoes possessing the advantages of the cast
iron shoe wi thout its d isadvantages, resulting in the in troduc
tion of the various types of shoes which have become so gen
erally known during the past twenty years. The patents that 
have been issued for improvements in this direction are almost 
countless. 

Under exhaustiv e tests, the various types of shoes were found 
to o-roup themselves especially in reference to use on chilled 

I:, ' • 

wheels at the heavier loads, into three distinct classes with 
respect to braking results. The first class cove rs the unchilled 
or soft cast-iron shoe, which is the most efficien t, though least 
desirable, on account of rapid wear ; the second class embraces 
the composite shoes with soft or hard inserts, which oc~~PY 
an intermediate position in braking efficiency and durability, 
and the third class, the heavily chilled cast-iron shoes, which 
are the least effective in braking, although most durable. 

While this classification will apply in general to both 
iron and steel wheels, there is, of course, a marked dif
ference in their action upon the chilled iron and the steel
tired or rolled-steel whee ls. The soft cast-iron shoes give a 
somewhat greater braking effect upon the chilled-iron wheel 
than upon the steel tire, although they hold the highest rela
tive position on both. The composite shoes, with bard or soft 
body metal with harder inserts, show variable. res~lts, acco~d
ina- to the character of the inserts, those havmg mserts with I:, 

effective cutting edges producing by fa r the best results on t~e 
steel tires by virtue of the tire cutting or dressing effect, while 
those which do not cut are less efficient according to the rela
tive hardn ess of the inserts. The very hard and heavily 
chilled cast-iron shoes have practically the same effect upon 
both steel and iron wh eels, giving high standards of dura
bility with correspondingly low effi ciency in braking. 

The action of these various classes of shoes upon steel and 
iron wheels has been explained on the theory that the surface 
of an unchilled cast-iron shoe is characterized by sharp pro
jections of. a crystalline structure, and that these crystals 
under wear become readily detached and break a long th e cleav
age faces, continually furnishin g angular crystalline parti~les, 
to grind between the shoe and wheel. The face of t~e chilled 
wheel is a se ries of minute elevations and depress10ns, and 
when pressed together, the two surfaces interlock and m_esh 
with the particles ground off from the shoe, so that there i~ a 
continuous grinding and rolling action and consequent high 
friction . The steel tire is not so hard as the chilled wheel, and 
possesses an element of ductility, so that proj ections on its 
fac e tend to flow or bend away from the brake-shoe, to become 
compact and polished over, and a ffording less resistance and 
permitt ing a sliding rather than a grinding action between t!1 e 
two surfaces, and hence have less fri ct ion. T he composite 
shoes of various grades of hard and soft iron are less cffecti ve 
on the steel tire, while those shoes with cutt ing inser ts of hard 
metal o-ive better results on the steel tire when they cut it. 

I:, • 

Shoes with wrought iron or mild steel inserts give poorer 
results on the steel tire as long as th ere is no cutt ing Ly 
reason of hard spots forming on the inse rt; when there is 
cutting action the fri ction is ra ised. T he heavily-chilled 
shoes have practically the same relation to the stee l tire as 
to th e chilled wheel, because th e ve ry dense structu re of the 
chilled areas prevent intimate contact with the wheel, and 
there are less ground-off particles to ro ll beneath the shoe, 
resulting mostly in a sliding act ion. 

In the records of the above-noted M. C. B. tests it ap 
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peared that the shoes doing the most work were also those 
most affected by heat. The soft and medium hard cast-iron 
shoe tends to lose its grip under conditions of high heating, 
while the very hard shoe tends to stand up better under such 
conditions. There even appears to be a certain point in the 
higher train speeds where the retarding effects of the various 
shoes tend to be equalized by th is effect of abnormal heating, 
and at which the stopping distance for a train would be about 
the same with any type of shoe. This fact, of itself, favors the 
use of the hard shoes for heavy passenger se rv ice in connection 
with the high-speed brake, although the hard shoes are the 
least effective at low speeds. 

A promising source of economy in braking appears to 
lie in the use of flanged brake-shoes in connection with steel or 
steel-tired wheels. The additional frictional area offered by 
covering the flange gives considerably more retarding power, 
and permits a much harder shoe to be used with braking 
effect equal to that of the unflanged shoe of softer metal. It 
is also observed that the wear upon the tire is much im
proved in general by the use of the flanged shoe. 

In spite of a ll the attempts along other lines, the cast-iron 
shoe still has the preference, and is in use on many of the large 
systems, under the most trying conditions with succecis. 
Strength has bee·n added for protection against breakage by 
the use of steel reinforcing backs in one form or another, which 
are very effective for the purpose. In the use of these shoes 
the practice is to operate them until worn down to the reinforc
ing backs, when they are removed, so that the shoe is handled 
and in effect resembles the cast-i ron shoe, the reinforcing 
back permitting a much longer wear without danger of 
breakage of the shoe with accompanying dangers. 

In the lighter classes of electric railway service, such as on 
street railway systems, braking conditions do not so closely re
semble those of the steam roads, and less radical treatment will 
suffice. Here the narrow tread wheels predominate and flanged 
shoes are largely used. Because of the flanged shoe and of 
the slower speeds, the difficulty of heating is not encoun tered. 
The greater desideratum in li ght railway service has been 
durability in the brake-shoes, with consequent greater use of 
the harder and insert shoes. In fact, it is argued by many that 
the less, efficient braking qualities of the insert shoes make 
them more desirable for the use of the average motorman in 
reducing the liability of flattening wheels. The question as to 
the proper shoe for general use is, however, largely unsettled, 
owing to the growing use of steel wheels. 

One of the most important of the early accompli shments 
of the Master Car Builders' Association ,~as the adoption of 
a standard brake head, which permits of keying the shoe 
upon the head with the utmost faci lity, and by which, further
more, shoes will be interchangeable upon all cars opented on 
the lines associated. Such a practice has, however, never 
originated upon the street railways, for which reason there is 
an alarming lack of uniformity of practice in this respect. 
Many different designs of shoes have been introduced in con
nection with the use of light truck equipments, with un
doubtedly the purpose of obtaining simplicity, but with the 
present multiplicity of designs that have come out, the result 
has become anything but simplicity. One large elect ric rail
way system in the East has a total of over thirty different styles 
of shoes, where the number should not be over three at the most, 
and could be reduced to a single one with great advantage. 
With the present rapid development of street railway service 
it is imperative that this subject should be investigated with 
standardization in view. A standard brake head of the Christie 
type was adopted by the American Street Railway Association 
at the D etroit convention in 1901, but nothing has as yet been 
done toward a general introduction of the new standard. The 
subject is an excellent one for discussion at the coming street 
railway conventions. 

THE " AEROS TAT " 

So many interesting devices for picnic parks have been 
brought out during the last three or four years to affo rd the 
amusement seeker all sorts of unusual sensations that it seems 
hardly possible there could be anything new in this field. 
Nevertheless, the Federal Construction Company, of Chicago, 
has come to the front with a novel contrivance called the 
"Aerostat," which is designed to give its patrons the delights 
of a voyage through space without the usual airship risk of 
broken bones. 

The aerostat, as shown in the accompanying illustration, is 
a fo rm of circle swing consisting of a six-leg steel tower of 
gusset plate bridge 
construction, o v e r 
which is telescoped a 
solid steel canti lever 
crown truss with six 
or more radiating 
arms. T h e crown 
truss rests upon I 53 
I-in. steel balls, each 
having a special ball 
retainer, traveling in 
its own path between 
two case - hardened 
plates. The cars are 
suspended from the 
crown truss arms 
and the safety of the 
passengers is in no 
way dependent upon 
any part of the ma
chinery. A thirty-six-
passenger swing re-

THE AEROSTAT IN USE 

quires 6¼ hp to operate. No brakes are used, but by the use 
of a controlling device the swing can be brought to a dead 
stop, without a jar, in thirty seconds. The structure has been 
designed as an ornament to any park, and when lighted pre
sents a magnificent spectacle. 

In addition to this interesting device, the company manu
factures other popular specialti es, such as the velvet coaster, 
Katzenjammer castles, mystic mills, water chutes, helter
skelters, etc. 

•• 
The overcoat, it would seem, has practically ceased to be 

worn by the masses of the British people, and in consequence 
the winter trade of the clothing companies on this garment 
has been killed. "The Tailor and Cutter" says the trolley is 
responsible for all this. "The most important factor which 
has contributed to the decline of the overcoat is the great im
provement in transit," says that journal. "The man who in
vented the electric tramways did a great deal to kill the heavy 
overcoat, and the issue of workmen's tickets has completed the 
thing. Tramway facilities are so many, and everybody rides 
nowadays." The article points out that the man who •used to 
walk to work and needed an overcoat to protect him from the 
weather during six months of the year is now "whisked" the 
4 or so miles to his work and back for a penny, and finds the 
heavy overcoat a nuisance while sitting in a comfortable car. 
The medical faculty a lso has aided the decline of the garment, 
by stating that the overcoat is unhealthy, because it is large 
and heavy, and does not permit of sufficient ventilation to the 
body, thereby inducing chills and colds. 

•• 
Following an order from the Common Council, the Mil-

waukee Electric Railway & Light Company put into effect 
Tuesday, Aug. 15, for the first time, th e rule that its cars should 
stop on the "near" crossing only. 
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NEW METROPOLITAN RAILWAY LOCOMOTIVES 

T he first of the ten electrical locomotives being sup
plied to the Metropoli tan Rai lway by the British Westinghouse 
Company was delivered some few weeks back, and has re 0 

tested on the Harrow line between Baker Street and Uxbridge 
on passenger traffic with equally good results. Fig. I is a 
dimensioned drawing of the locomot ive, and Fig. 2 a general 
view. 

The ten locomotives on order will be used for hauling the 
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F I G. 1.-DIMENSIONED DRAWING OF METROPOLITAN ELECTRIC LOCOMOTIVE, SHOWING ALSO PLAN, ARRANGE
MENT OF MACHINERY, ETC. 

S tn•t• t u,,·. ,Journal ( 

FIG. 3.- DETAILS OF THE VENTILATING AIR DUCTS 

cently been subj ected to several tests under worki ng condi 
tions. On June 29 the locomotive was coupled to a freight 
train weighing 279 tons and made a number of most success ful 
trips between Wi llesden Green and Uxbridge. It has a lso been 

Great Western trains through the northern part of the Circle 
between Eclgware Road and A ldgate, for conveyi ng the main 
line passenger traffic from Pinner, Rickmansworth , V erney 
Junction, etc., between Harrow and Baker Street, and a lso for 
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hauling freight trains over both the Circle and St. Joh n 's 
'vVood Line. Owi ng to the length of the trains and the 
cramped conditions exist ing at the termini, it has been ne ces
sary to keep the length of the locomotives down to the lowest 
possible limit. This has been effected by using motors of a 
smaller size than usual and equipped with forced venti lation. 

The locomotive equipment consists of four motors, the nor
mal ratings of which are 200 hp each ; but by aid of the forced 
venti lation, which is suppli ed by an air blowing set , the motors 
are rendered capable of developing 250 hp each with perfect 
safety. The locomotive is a lso equipped with both the \Vest
mghouse automatic air brake and vacuum brake, and each is 
coupled to the foundation brake gear in such a way that either 
may be manipulated and caused to apply the brakes without 
making any changes what soever in th e connections. 

These locomotives are able to haul a train weigh ing 170 tons, 
exclusive of the locomotive, between Baker Street and Harrow 

switched in shunt connection with the field coils, so that the 
speed may be increased 25 per cent, and the pressure of the 
air thereby increased from 4 ozs. per square inch to 6 ozs. per 
square inch. This arrangement will be used when the motors 
are working under the most severe conditions of service. 

•• 
A SIMPLE GUARD AGAINST FAST FEEDING 

The Durkin controller handle is a device for regulating the 
rate of controller fe ed on electric cars, which has recently 
been brought out by the Durkin Controller Handle Company, 
of Philadelphia. As shown in the accompanying illustrations, 
it consi sts of a rack, which is bolted to the top of the con
troller by means of three bolts, and a handle that is interchange
able with any rack made by the company. The rack is equipped 
with a series of teeth projecting outward, which engage a 

FlG. 2.- GENERAL VIEW OF METROPOLITAN ELECTRIC LOCOMOTIVE 

at a maximum speed of 36 m.p.h. ; and a freight train of 250 

tons, exclusive of locomotive, over the Ci rcle at a maximum 
speed of 27 m.p.h. 

The motors of thi s locomotive are of the usual series-wound 
tramway type, and there is nothing novel in the winding. The 
drawing, Fig. 3, shows the deta ils of the venti lating air ducts. 
The air is admitted to the motor at a pressure of 4 ozs. per 
square inch, and the mouth of the duct is so formed as to dis
tribute the entering air over the entire end of the armature 
and field coils. The cover of the motor is of the ventilated 
type, so that this air, after it has absorbed the heat from the 
armature and fi eld coi ls, passes into the atmosphere. 

There are four motors with each locomotive, and these are 
arranged in pairs. Each pair of motors has a separate turret 
controller of the Westinghouse electro-pneumatic type. These 
controllers are manipulated by a single master switch and are 
not of the automatic type. The switches, however, are closed 
w ith the step by step method usual with tramway type con
trollers, thi s being necessary owing to the vast amount of 
shunting of freight and passenger trains in sidings. 

The average weight on each wheel of the locomotive is 12,550 

lbs. The blower is fitted with a resistance which can be 

double-acting dog suspended under the handle, throwing the 
dog in contact with stops on the rack. The dog strikes each 
stop squarely, bringing the handle to a full stop; then at the 
slightes t release of pressure,, the dog falls by gravity, striking 
the projecting tooth next in order, by which it is guided to the 
next stop. 

This handle works automatically and compels the motorman 
to make a full stop at each position on the dial in turn, until 
the position is reached at which the full current is on. To 
move the Durkin handle from "off" to the last stop requires 
from five to seven seconds, a speed which feeds the current to 
the motors as rapidly as they can take it safely. A point of 
the utmost importance is that the current can be thrown off 
instantly from any point, the dog offering no resistance to the 
movement of the handle in returning to the "off" position. 

This handle presents a strong claim to the consideration of 
railway managers in the simplicity of its parts and of the 
mechanical principles involved. To adjust the rack it is not 
necessary to remove either the star wheel or the pawl, or to 
dismantle the controller in any manner, and the device has no 
dash-pots, springs or complicated additions to the controller 
equipment. The handles and rack are of malleable iron 
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throughout, with the exception of the dog, which is of tool 
steel. In handles that have been in practical use on cars of 
the Philadelphfa Rapid Transit Company and other lines, no 

CONTROLLER HANDLE IN POSITION 

evidence of wear was shown in the dog-the only part of the 
device subjected to hard service. 

While the chief value of this controller handle is in prevent-

RACK AND HANDLE 

ing rapid, irregular feeding, with its attendant waste of power, 
injury of equipment and increase of power-house expense, it 
presents various incidental advantages. Among these may be 

I, 
~ ~ - '• 

I 

DETAIL PARTS OF CURRENT-CONTROLLING APPARATUS 

named the fact that , as the handle makes a full stop squarely 
upon each point, the controller fingers are in exact contact, 
and are therefore not subjected to the uneven wear sometimes 
caused by carelessness of motormen in this matter. 

In the operation of reversing, this handle serves to regulate 

the feed in exactly the same manner and degree as it does in 
the ordinary feeding, and with marked advan tages. In an 
emergency reverse, when a motorman is especially tempted to 
swing on full current instantly, it compels him to feed the 
motor in the manner that will not only preserve the motor, but 
will stop the car in the shortest possible distance. 

In practice this device is found to safeguard electr ic cars 
against the ext raordinary wear and tear due to fast feeding 
and overfeeding. It also lightens the power house load, and 
on the smaller lines materia lly reduces fuel bills at the power 
house. It insures a regulated, even starting of each car, abo l
ishing unpleasant j erking and avoiding the dangers arising 
from bad stops. 

•• 
A NEW STATION INDICATOR 

The indistinctness with which the names of stations on ele
va ted railways are announced by the guards has long been the 
subj ect of humorous remarks in the joke columns of the daily 

VIEW OF STATION INDicATOR IN SERVICE 

and weekly papers. There is no doubt that ~here is consider
able tru th in the claim that passengers have difficulty in under
standing th e names as announced , and that visible sta tion in
dicators would be of great convenience to many persons as 
well as passengers who are hard of hearing. A device for ac
complishing this result ha s recently been patented by Edward 

INTERIOR OF STATION INDICATOR 

M. Skinner, and wi ll soon be put on the market by Col. Gi les 
S. A ll ison , of New York, who owns a half interest in the 
patents. It is illust rated in the accompanying cuts. 

The indicator is a rectangular receptacle or box about 24 
ins. wide and 8 ins. deep. Its length va ries with the number 
of stops made, but 120 signs can be co ntained in an indicato r 
about 14 in s. in length. T he indicator, when in use, is mounted 
in the center of the car on the ceil ing of the monitor. Each 
end bears the stati onary sign "Next," or "Next Station," while 
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the name of the station itself is shown in a frame under the 
center, where it can be read from both sides. 

The interior of the appliance is shown in the second illustra
tion. The frame for holding the signs is divided in the middle . 
by a floating plate, which is ti lted slightly one way or the 
other by the operating mechanism, so that the signs can slide 
into or from the lower frame. The signs themselves are of 
metal, with white letters on a blue back-
ground, and slide on horizontal guides within 
the receptacle. \Nhen the operating handle is 
thrown, the sign nearest the central dividing 
plate is dropped down inside the lower frame, 
whi le the sign a lready there is thrown upward 
on the .other side of the central plate. This 
process is continued after leaving every sta
tion until all the signs have been transferred 
from one side of the receptacle to the other. 
By operating the handle at the opposi te end of 
the indicato r, the process is reversed. 

11 

tie-rod nuts at the cross members, the bolt heads are let into 
countersunk holes and smoothed flush with the plates. The 
window sashes are composed of cherry, and the frames include 
panels below the sash, the whole reaching from the window 
rail to the letter board. The sash panel is solid and is tenoned 
to the stiles. 

T he sashes are held in place by half-oval metal bar secured 

---- ----- ·- -- --··---··-------.... 
The operating handle can be thrown either 

by the guard or, if preferred, by an automatic 
device which would be set on the roof of the 

THE BROOKLYN RAPID TRANSIT COMPANY'S CAR READY. FOR 
COLD-WEATHER SERVICE 

tunnel in the subway, or on the track in the case of an elevated 
structure. If thi s is done, the indicator would require no atten
tion at all, being automatic in its operation. The device will 
be on exhibi tion at the Philadelphia convention in the space of 
the Security Register Company. 

-----♦----
AN INTERESTING CAR FOR BROOKLYN 

T he J. G. Bri ll Company and the John Stephenson Company 
are delivering a lot of cars of the type shown in the accom
panying illustrations to the Brooklyn Rapid T ransit Company. 
The order being filled by the Brill Company is for 125, and 
that of the Stephenson Company for 50 cars. Although the 
type is not new, the design of these cars includes a number of 
feat ures whic h have not been used heretofore. The style may 
be called semi-convertible, but not in the sense of the patented 
cars of the build ers, as the windows are removable. In Balt i
more and elsewhere cars of a similar type have been used, but 
th e removable parts consisted of sashes with the panels sep
arate, while in the Brooklyn car the space between each pair 
of posts when closed is filled with a sash and panel made in 
one sect ion. In summer, when the sashes are removed, screens 

to the outer face of each post by four sc rews running through 
the posts and with the heads sunk in brass washers set flush 
w ith the inner face of the post. These bars are also used to 
retain the screens which take the plac e of the sashes in sum
mer. Window pockets are provided for the sash at the ends 
of the car; inner sashes a re also furnished, which are hinged 
to the corner posts. 

The bottom framing consists of 4¾-in. x 7¾-in. side and end 
si lls, 3¾ -in. x 5¾-in. cross timbers and 3¾-in. x 2¾-in. 
diagonals, a ll of white oak, except the side sills , which are of 
long leaf yellow pine. The side posts a re 2 ,½ ins. thick, and 
the corner posts, 5¾ ins. Four steel knees support the plat
fo rms; these knees extend back to th e bolsters, and at the outer 
encl are capped by angle-iron bumpers of the builder's patented 
type. Steel carlines are furnished at each post, and are 1¼ ins. 
x 5-16 in. thick. The interior of the cars is finished in cherry, 
with birch venee r ceilings. Ratchet brake harrclles, " Dedenda" 
gongs and "Retri ever" signal bells are included in the equip
ment, and are of Brill manufacture. The general dimensions 
of the cars are: Length over the corner posts, 31 ft. 5¼ ins.; 
length over the bumpers, 42 ft. 6 ins.; length of the platforms, 
5 ft. 6¾ ins. ; distance from center to center of the bolster, 20 

ft.; width over the si ll plates and posts, 8 ft.; 
height from the bottom of the sill over the 
t rolley board, 8 ft. 10 in s . 

•• 

BROOKLYN RAPID TRANSIT CO1\1PANY'S NEW CAR READY 
FOR SUMMER SERVICE 

A car on the T renton, Lawrenceville & 
Prin c:eton Railroad (New J ersey & Pennsyl
vania Traction System) narrowly escaped be
ing wrecked a few clays ago. Three boys, the 
oldest 18, and each of the other& 10 years of 
age, placed some stumps on the track be
tween Trenton and Reed's Manor, where a 
4-deg. curve is located on a IO-ft. embank-

consist ing of two groups of round bars take their place. These 
screens serve not only to protect the passengers from passing 
vehicles, but also to brace the posts horizontally. Instead of 
the usual fixed lower panel of wood, a steel plate 17 in s. x 
Ys in. is employed, which serves the double purpose of panel 
and sill plate, and is considered to be an excellent mode of 
construction for cars of this length and style. The plates ex
tend in one piece from end to end, and are bent a round the 
corner posts and brought to the door posts; they are bolted to 
the sills , posts, cross timbers, bolsters, strainers and window 
rails, and, with the exception of the hexagonal heads of the 

• 

ment. The car was running at a speed of 
about 45 m.p.h. when the motorman saw the stumps on 
the track. He applied the air brakes so successfully, how
ever, that the car did not leave the track, although the 
wheels were raised from the rails by the stumps. General 
Manager Honecker, who happened to be on the car, sa~ some 
boys running across the fi elds, and he gave chase, with such 
success as to capture the oldest, John Morollo, in a pond a mile 
from the scene of the attempt at wrecking the car. Morollo is 
now held in the county jail, without bail, to await the action of 
the next Mercer County Grand Jury. The company has an
nounced its intention of prosec uting him to the limit. 
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FINANCIAL INTELLIGENCE 

W ALL STREET, A ug. 23, 1905. 
The Money Market 

There was no material change in th e money market thi s week. 
The tone was a shade firmer, but otherwise the market fai led to 
reflect to any appreciable extent the fairly large shipments of funds 
to the West and South for crop-moving purposes, and a further r e
duction in bank r ese rves of nearly $3,500,000. Call money was 
under pressure during the greater part of the week, r ates ranging 
from r¼ to 2¼ per cent. The decided ease in thi s department 
was due ·in part to the offerings by stock commission house,, of 
their unemployed balances in competition with the banks and trust 
companies. The time money market was practically at a standstill. 
During the early part of the week offerings were moderate at the 
recent low rates, but t oward the close there was a di sposition on 
the part of the banks to mark up the rates for all fixed periods. 
Sixty-day money was quoted at 3 per cent, and tran sactions in three 
months' funds were reported at 3½ per cent, as against 3¼ per cent 
a week ago. Four months' contracts ruled at 3¾, and fiv e and six 
months' money was firmly held at 4 per cent. The volume of 
business, howeve r, was extremely small, but at the same time 
there was no disposition on the part of lenders t o press their 
funds, the opinion being quite general that higher rates will obtain 
in the near future. This belief is base d upon the low bank re
serves, and that the requirements at the interior for crop purposes 
will continue to grow larger from now on. In the m eantime, bor
rowers are t aking advantage of the easy rate for call money. 
Mercantile paper was unchanged, on the base of 4 to 4¼ per cent 
for the best names. Sterling exchange was weak, at 486½ for 
prime dem and st erling. The foreign money markets continued easy 
at practically unchanged rates. The statement of the clearing house 
banks, published last Saturday, showed the _surplus r ese rve to be 
on ly $9,355,675. This compares with a su rplus of $1 2,846,800 in 
the preceding week, $58,613,075 in the corresponding week of last 
year, $21,058,300 in 1903, $9,743,350 in 1902, $18,148,150 in 1901, and 
$23,888,925 in 1901. 

The Stock Market 
An irregular movement characterized the stock market this week, 

but towa rd the close bullish sentiment was rather strongly stimu
lated by a sensational advance in Reading, due to active short 
covering in that stock, accompanied by rumors of a corner and a 
forced settlement on the part of some of the largest shorts. This 
movement was followed by aggressive buying of Erie at advancing 
prices and later by h eavy buying of the P enn sylvan ia stocks and 
of Amalgamated Copper, the latter being influ enced by the con
tinued upward movement in the metal market. The peace situation 
has been a sentimental influence throughout the week, and at one 
time caused quite a little feeling of apprehension that the con
ference would be terminated with out any· agreement, but the inter
vention of President Roosevelt appeared to change the situation, 
and at the close of the week confidence in a final peace agreement 
had been restored. Th e feature of the market continues to be the 
buying of the high-priced investment issues, and the movement 
of these to new high levels. It is pretty generally r ecognized that 
developments of more than ordinary importance underli e this buy
ing, which can · only be for important interest s, as the prices at 
which th ese stocks are ruling are prohibitive to the ordinary 
trader. The fl attering crop outlook is the basis for the general 
confidence refl ected in the stock market, and thi s feeling is en 
couraged by the activity and strength in th e iron and steel in
dustry and in the metal markets. Money is moving to the interior 
in fairly liberal volume, but thus far this has not h ad any ap
preciable effect upon the money market , although somewhat high 
rates for call and time money are generally expected. Public par
ticipation in the stock market is increasing, and the outlook con
tinues favo rable to the development of an acti ve bull speculation in 
stocks, notwithstanding that prices for the general market are 
conceded to be high. Mu ch attention is being paid to the railway 
situation in the Northwest, and intimation of somethin g definite in 
the line of readjustment point to important developments in the 
nea r futur e. T he iron and stee l stocks and th e copper shares at
tained some prominence in the latter part of the week, and all the 
conditions bea ring upon these are regarded as favorab le to higher 
prices for them. 

There has been little activity and no movement of any importance 
in the local traction stocks, and these appear to be waiting develop 
ments in connection with the proposed new subway routes. 

Philadelphia 

There was a sharp falling off in the dealings in traction stocks 
during the past week, and although prices di splayed some irregu
larity, the general tone was strong. Interest again centered to a 
great extent in Philadelphia common, which sold to the extent of 
about 5000 shares at prices ranging from 46½ to 45¾, while the 
preferred changed h ands at from 47}~ to 48¼ for odd amounts. 
T h e r ecent strength in these issues was based upon the large gains 
in gross and net earnings, and it is said that the company will 
earn nea r IO per cent on the common stock this year. Philadelphia 
Traction was in _exce llent deman d, and the price rose in consequence 
to ror ½ , the highest point attained for a long time. Transactions 
amounted to about 500 share s. Philadelphia Rapid Transit was 
considerably less active, bu t very firm, upwards of rooo shares 
se lling at from 28½ to ~9\".i. In the lower priced issues American 
Railways sold at 54¼ to 53 ½ , but subsequently rallied to 54. Rai l
ways General was quite active, at prices ranging from 3Ys to 4¼. 
Other transactions included Union Traction at 62 to 6r¼, Fair
mount Park & Transportation at ro¾, Fort Wayne Traction pre
ferred at 50, Consolidated Traction of New J ersey at 8r¼ and 82, 
United Companies of New J ersey a t 270, United Traction of Pitts
burg prefe rred at 50. 

Baltimore 
The feature of the Baltimore market was the activity and 

strength in all of the Union R ai lway issues. The free stock rose 
from 14½ to rs ¼ on the purchase of about rooo shares, while the 
trust receipts moved up to rs¼ on the exchange of about 500 
shares. The 4 per cent bonds were quiet but strong, about $15,000 
selling at 94½ and 95. The incomes were in excellent demand, up
wards of $350,000 changing hands at from 62¼ to 65¼ and back 
to 64¼, while the trust r eceipts brought prices ranging from 63¼ 
to 63¾ for about $220,000. Other transaction s included Mac011 
Street Railway s s at 99, Charleston Consolidated E lectric 5s at 98, 
Norfolk Railway & Light 5s at 93½ to 94, and Baltimore Traction 
ss at ror Ys. 

Other Traction Securities 

Trading in the Boston market was extremely quiet, but apart 
from a decline in Boston & W orcester common from 27½ to 25, 
prices generally held firm. Boston Elevated was conspicuously 
strong, with sales of about 300 shares at from 154 to 155, an 
advance of a full point. ·west End common moved up from 97½ 
to 98 on light purchases. Massachuse tts Electric opened at 19½, 
but later ran .off to r8¼ , but the preferr ed h eld firm, with sales of 
small amounts at 62 and 61 ¾- Boston & Worcester preferred so ld 
at 74. The Chicago market was absolutely featureless. Trading 
was confined to a ve ry few issues, and most of th e transactions 
involved odd lots. Chicago & Oak Park E levat ed common sold at 
s¼, and the preferred at r8½ and 18. M etropolitan E levated sold 
at 24 and 24¼, and the preferred changed hands at 64. South Side 
E levated was strong, with sales of 125 shares at 95 and 95¼. In 
the New York cu rb market Inter borough displayed moderate ac
tivity, but the price movement was ve ry erratic. F rom 219:}i at the 
opening the price slump ed to 214, but later rallied to 215. Upwards 
of 5000 shares were traded in. New O rleans Railway issues de 
veloped strength, the common ri sing from 31¼ to 33 on the ex
change of about 1500 shares, while the 4½ per cent bond s sold 
at 90¼ to 90¼ for $ro,ooo. \Nashington Railway common advanced 
from 40 to 42½ on the purchase of about 600 shares, and the pre
ferred advanced from 92½ to 93½ on the exchange of 450 shares. 

It is reported that when the O ctober quarte rly di vidend of the 
Syracuse R apid Transit Railway Company is declared it will be on 
the basis of 5 per cent instead of 4 per cent per annum as hitherto, 
as thi s year's ea rnings will justify such an increase. A yea r ago 
th e stock was selling around 75. Now the quotation is at least 87 
bid and 90 asked. The issue amounts to $1,250,000, and th ere is 
$2,750,000 of common stock. The preferred stock is 6 per cent 
non-cumulative. A dividend of 6 per cent must be reached before 
,mything is paid on the common stock. 

Little activity in traction in Cincinnat i. Cincinnati , Newport & 
Cov ington was practically the only active feature, the common rang
ing from 38 to 39½ on sa les of ·850 shares, while the preferred 
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moved up from 96¼ to 97. Cincinnati, Dayton & Toledo sold at 
23. Unknown parties bought several blocks of M iami & E rie 
canal stock at 25 cents a $100 share. This was the fi r st transac
tion th is year and the stock was thought to be worthless. The 
sales are supposed to be based upon the wh isperings that certain 
interests will make another move before the next legislature to 
secure canal concessions. C., D. & T. 5s sold at 96½, and Aurora, 
E lgin & Chicago at 95. 

Last week was the heaviest in three yea r s on the Cleveland ex
change. A r aid was started on Aurora, E lgin & Chicago and it ef
fected almost everything on the board. Of Aurora common, nearly 
7000 shares changed hands during the week, and th e activity still 
continues. It started out at 20, and advanced rapidly to 25½ , then 
a reaction took place and it declined a point, where it still stands. 
Some 300 shares of the preferred sold at 85 and 86. T here is a 
gene ral fee ling that the se stocks are selling too high, as the pre
ferred is not yet earning a dividend , but the reports of improved 
earnings are most encourag ing. Lake Shore E lectric voting tru st 
certificates came in for an upward movement. This property is 
also showing r emarkable gains in ea rnings, and there is a report 
that it will take over the Lorain Railway. T h e common started at 
ro and advanced to 13 on sales of about 3000 sh ares. The pre
fe rred sold at 50 for a small lot, but it is now hard to get at many 
points higher. Cleveland & Southwestern took a trend the other 
way. There are r eports that the company will fina nce a heavy 
floating debt instead of paying the customary preferred dividend. 
The common started at 12½ and dropped to 9, while the preferred 
dropped from 54 to 50; sales 1500 share s. Northern Oh io Traction 
& Light was stationary at 23 and 23½ ; sa les 1015 shares. North ern 
Texas advanced from 66½ to 68. Vv estern Ohio sold at 15, and 
Cl eveland Electric at 69. Aurora, E lgin & Chicago 5s so ld to the 
amount of $137,000 at 95 :Ys and 95½-

Security Quotations 
The following table shows the present bid quotations fo r the 

leading traction stocks, and the act ive bonds, as compared with 
last week: 

Aug.16 
American R ailways ....................................... ·..... .. 53 
Boston Elevated ................................................ , .. 154½ 
Brooklyn R apid Tran sit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70¼ 
Chicago City ......................................... ...... · ....... al96 
Chicago U nion Traction (common)....................... . ..... 8½ 
Chicago U nion Traction (preferred)........ . .. . .. . .............. 36 
Cleveland E lectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
Con sol idated Traction of New J ersey..................... ....... 82 
Con solidated Traction of New J er sey 5s ........................ 108½ 
Detroit United . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 92% 
Interb orough R apid Transit .................................... 218¼ 
Intern ational Traction (common)....................... . ........ 31 
International Traction (preferred) 4s ............................ 68½ 
Manhattan Railway ............................... ............ : .. 167 
Massachu,etts Electric Cos. (common).......................... 18 
Massachusetts Electric Cos. (preferred). ......................... 61 
Metropolitan Elevated, Chicago (common)..................... 24 
Metropolitan Elevated, Chicago (preferred).... . .. . .. . ........ .. 64 
Metropolit an Street ............. . .. .... ..... .............. ; ...... 129¼ 
Metropolitan Securities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83% 
New Orleans R a ilways (common), W. I. ....................... 30 
New Orleans Railways (preferred), W . I........................ 71½ 
New Orlean s Railways 4½s ...................................... 89½ 
North American ...... .. . . . .. .................................. , .. 100¾ 
North J ersey Street Railway ............................. . .. . ... . 
Philadelphia Co mpany (common)........... . .................... 461/4 
Philadelphia R apid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28¼ 
Philadelphia Traction ............. ............................... 100 
Public Service Corporation 5 per cent notes ................... . 
P ublic Service Corporation certificate s . . . . . . . . . . . . . . . . . . . . . . . . . 68½ 
South Side E levated (Chicago).................................. 95 
Third Avenue .. ................................................... 127¾ 
T win City, Minneapolis (common) ............................... 117¾ 
Union Traction (Philadelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 61¼ 
West End (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
West End (preferred) ................................... .... .... . 113 

a A sked. W. I. , when issued. 

Iron and Steel 

Aug. 23 
53½ 

154 
69 

185 
8½ 

35 
71 
82 

108½ 
95½ 

215 
32¾ 
70 

166¼ 
18 
61 
23¼ 
64 

129 
83 
31¼ 
75 
90 

101 

45¾ 
28½ 

100 

68½ 
95 

127 
117 
61¼ 
98½ 

113 

The "Iron Age" says, although the volume of business entered 
during the past week h as not been as large as in some pre viou s 
weeks, conditions continue sound, and mill s are taxed to utmost 
capacity, especially on building material and rail s. The most in
teresting development in the pig iron market was the conference 
by representatives of the Bessemer Association with United States 
Steel Corporation officers concerning the purchase of Bessemer 

iron for September delivery. T he Corporation is now using its 
surplus iron at the rate of 20,000 tons a day, and it will be necessary 
soon to make a purchase. It is understood that there is a slight 
difference of opinion as to price, but it is not thought that there will 
be any se rious difficulty in r eaching an agreement. It is probable 
th at th e purchase of about 40,000 tons will be announced before 
September I. The sales of steel rails during the week amounted to 
135,000 tons. 

THE LAKE SHORE ELECTRIC 

It is understood that in the nea r future the bankers' syndicate, 
which has had super vision of the operation of the Lake Shore 
E lect ric Railway since it wa s refinanced after the Everett-Moore 
embarrassment, will be dissolved, and the pool on the stock re
leased. The property has been making gains in net earnings of from 
$8,000 to $10,000 a month, and it is figured that thi s year it will not 
only be in a position to pay all fi xed charges, but h·ave a surplus for 
preferred stock, whereas last year it had a deficit of $70,000. If the 
deal is closed the Lorain Street Railway and the Avon Beach & 
Southern , now controlled by the syndicate mentioned, will be 
merged with the Lake Shore company. 

A syndicate of Cleveland men is trying to sernre an option on 
the majority of the preferred and common stock of the Lake Shore 
E lectric, off ering 60 for the preferred and 15 for the common; both 
are selling at much lower figures at present. 

IMPORTANT TRANSFER OF ELECTRIC AND GAS PROPER
TIES AT HELENA, MONT. 

]. G. White & Company, of N ew York, and associates have 
acquired the street railway, electric lighting and gas ·properties at 
H elena, Mont., known as the H elena Light & Traction Company. 
T he elect ric railway system consists of about 17 miles of line, the 
g reater portion of which is single track. There is an attractive 
amusement park operated in conjunction with the road. Current for 
both the st reet railway and the elect ric lighting system is supplied 
by the Missouri River Power Company. The incandescent and 
al ternat ing-power distribution is three-phase, sixty-cycle, 220-volt, 
and rotaries installed in the sub-station provide a direct-current 
power system of 550 volt s. 

Howard S. Reynolds, superintendent of the operating department 
of J . G. White & Company, has been appointed manager of the com
pany, and will leave shortly for Helena to assume his duties. 

FIRE PROTECTION IN CLEVELAND 

T he General Fire Extinguisher Company has secured a contract 
from the Cleveland Electric Railway for equipping six more of its 
car h ouses with Grinnell sp rinkl er fire extinguisher outfits, making 
a total of twelve car hou ses to be, or being, equipped with the 
device. Th e outfits are practically the same as those described and 
illustrated in the car house test at the Broadway car houses in the 
STREET RAILWAY J ouRNAL of June 3, 1905, with the exception 
that the sprinkler heads will be placed 7 ft. apart instead of 6 ft., 
a recommendation to this effect h aving been. made by the fire 
underwriters as a r esu lt of that test . Otherwise the overhead and 

0

side sprinklers will be the same as in the installation described. 
T hirteen large wooden tanks and steel towers for these installations 
were furni sh ed by the U nited States Wind Engine & Pump Com
pany, of Batavia, Ill. The total investment to the Cleveland Electric 
Railway Company will be in the neighborhood of $150,000. The in
surance will, of course, be reduced materially, and the company will 
be relieved of the fear of the disruption of the service through the 
dest ruction by fire of its rolling stock. The installations mentioned 
have been passed upon by the old line and the traction mutual 
in surance companies, and it remains to be seen which will get the 
msurance. 

WIDENER-ELKINS NEGOTIATING FOR INDIANA PROPERTIES 

Whil e a deal is pending for the sale, by Tucker-Anthony & Com
pany, of Boston, of the Columbus, Buckeye Lake & Newark, the 
Columbus, Newark & Zanesville, and the Indianapolis & North
western properties to the so-called Widener-Elkins syndicate, of 
Philadelphia, it had not been consummated previous to Wednesday, 
Aug. ·23. These three lines embrace about 175 miles of road, and 
are among the best constructed and the most prosperous properties 
in the country. The Widener-Elkins syndicate evidently aims to 
control all the great through interurban roads in Ohio and In
diana. Already it has under control not far from a thousand miles 
of interurban lines in these States. 
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AN IMPORTANT GEORGIA INTERURBAN 

T homas B. F elder, of Atlanta, attorney fo r the A tlanta & Macon 
Interurban Railway Company, has secured a charte r from the 
Secretary of State fo r the const ruction of an electric rai lway be
tween Atlanta and M acon. T he head offi ces of the company will 
be located in A tlanta. T he capital stock of the company is placed 
at $1 ,000,000, divided into rooo sha res of a par value of $roo each. 
T he applicat ion fo r the ch arte r ca rried with it the names of Chas. 
J . Cranford , ~f Chicago ; Geo. W . Sigart, W. H. Turnbull and C. C. 
Young, of Manistee, Mich.; T homas B. Felder and Geo. W. Wil
liamson, of A tlanta; J. A lbert J ohnson and Guyton J ohnson, of 
Greenwood, Ind.; W. H. Woch er, of Indianapolis, and J as. B. 
Nelson, of Greencourts, Ind. T he line will, when constructed, be 
about 100 miles in length, running in a southeasterly direction from 
A tlanta th rough the counties of F ulton, Clayton, Henry, Spalding, 
P ike, Monroe and Bibb. Leaving Atlanta the road wi ll pass through 
J onesboro, Hampton, Griffin, Barnesville and Forsythe and thence 
to Macon, thus touching at all poin ts of importance between the two 
cities. Mr. F elder says that all of the stock h as been subscribed. 

•• 
INTERBOROUGH REPORT . 

A statement of ea rnings of the Interbo rough Rapid Transit Com
pany, of New York, covering its subway and elevated divisions, has 
been made public. T he figures a re fo r the quarte r ended J une 30, 
1905, and fo r th e six months ended J une 30, 1905, for the entire 
syst em ; fo r the qua rte r ended June 30 and the twelve months of 
the elevated division ; and fo r the qua rter ended J une 30 and the 
period from the opening of the subway on Oct. 27 to J une 30. In 
addition to these fi gures is the balance sheet as of June 30, 1905. 
O nly in th e case of the Manhattan, or elevated, divi sion is it pos
sible to give comparat ive figu res. T he several statements fo llow: 

MAN HATTAN AN D SUBWAY DIVI~IONS 

Quarter ended J une 30, 1905: 
Gross r eceipts .. ... .... . _ ...... . ....................... $4,548,843 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,080,887 

Net earnings ... .. .. . ............................. $2,467,956 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,553 

T otal income .... ... ... .. ..... . ................... $2,624,509 
F ixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,922,566 

Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $701,943 

Six months ended J une 30, 1905: 
Gross receipts ...... . .. . ........... . . . ................ $9,131,565 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,140,204 

Net earnings .... . ...... . .... . .................... $4,991,361 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316,028 

Total income ... .... ...... ... ... ... ............... $5,307,389 
F ixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,876,349 

Surplus ......... ... ........ ... .... . .............. $1,431,040 

MANHATT A N DIVISION 

Quarter ended J une 30: 

Gross receipts .................. . ... . 
Operating expenses ....... . . . ....... . 

Net ea rnings ................... . 
Other income ...................... . 

1905 
$3,198,972 

1,379,460 

$1,819,512 
73,553 

T otal income . . . . . . . . . . . . . . . . . . . . $1,893,065 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . 1,694,328 

Su rplus . . . . . . . . . . . . . . . . . . . . . . . . . $198,737 
T welve months ended Jun e 30: 

Gross receipts ....................... $14,oro,381 
Operating expenses . . . . . . . . . . . . . . . . . . 6,oo6,190 

Net earn ings ................... . 
Other income . ..... .... , ........... . 

Total income ................... . 
Fixed charges ...................... . 

Surplus ... ..................... . 

* Inc ludes dividends on Manhattan Ra ilway. 

$8,004,1 91 
324,066 

$8,328,257 
*7,046,668 

$1,281 ,589 

1904 
$3,746,ro1 

1,532,213 

$2,213,888 
81 ,768 

$2,295,656 
1,537,222 

$758,434 

$14,187,684 
5,846,052 

$8,341,632 
341 ,504 

$8,683,136 
*6,757,41 2 

$1,925 ,724 

SUBWAY DIVISION 
Quarter ended June 30, 1905: 

Gross receipts ..... .. ...................... ...... .... . 
Operating expenses .......................... . ....... . 

Net earnings .................................... . 
Other inco1ne ....................................... . 

T otal income .................................... . 
Fixed charges ..................... . ................. . 

Surplus ........................................ . . 
From Oct. 27, 1904, to June 30, 1905: 

$1,349,871 
701,427 

$648,444 
83,000 

$73 1,444 
228,236 

$503,208 

Gross r ece ipts ... ..................................... $3,638,987 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,850,358 

Net earnings ..................................... $1,788,629 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,488 

Total income ..................................... $1,970,117 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,589 

Surplus .......................................... $1,330,528 
The general balance sheet as of June 30, 1905, compares as 

follows: · 
Assets: 1905 1904 1903 

Cost lease and equipment of 
subway ...................... $24,760,858 $15,330,167 $5,378,357 

Stocks and bonds of oth er com-
panies ....... ....... .... .. . . 

Other permanent investment. .. 
Supplies on hand ............. . 
Due by agents ............... . 
Du e by others ......... .. ..... . 
Open accounts ............... . 
Cash ........................ . 
Loaned on collateral .......... . 
Manhattan guarantee fund .... . 
Prepaid insurance ........... . 
Sundries . ..... . ....... ...... . 

17,565,682 
1,781,928 

534,413 
3,196 

ro.743 
3,792,144 
2,044,777 

492,500 
4,ro7,190 

88,327 
15,781 

Total .................... $55,197,539 
Liabilities: 

Capital stock ................. $35,000,000 
4 per cent 3-year gold notes ... . ro,000,000 
Interest on funded debt due 

and accrued ............... . 
Sundries ... . ................ . 
Manhattan Rail way Company 

lease account ... ... . : .. .. .. . 
Due by agents ............... . 
Due for supplies, taxes , etc ... . 
Open accounts . .. ..... ..... .. . 
Interest and premium on capital 

stock .. ............ .. ... . .. . 
Taxes in litigation ........ .. . . 
Profit and loss, surplus ....... . 
Dividends unpaid ............ . 

555,081 
152,6o3 

377,450 
3,196 

554,235 
4,602,91 l 

*220,000 
1,848,405 
1,794,31 l 

15,555,113 
1,150,216 

859,847 
258 

ro,850 
762,871 

2,432,770 
143,000 

4,018,812 
84,721 

9,225 

$40,393,852 

$35,000,000 

295,209 
63,003 

382,323 
258 

473,722 
9,486 

646,502 
918,665 

1,773,048 
699,740 

13,527,266 
l ,738,341 

550,291 
164 

l l,311 
68,315 

ro,886,248 
1,015,000 
4,018,812 

6,748 

$37,180,852 

$35,000,ooa 

288,497 
7,636 

430,920 
164 

267,614 
ro,085 

371,073 
163,000 
547,324 

Total ............... ..... $55,197,539 $40,393,852 $37,180,852 

* Premium only. 

••• 
HASTENING SAN FRANCISCO MUNICIPAL LINE 

The Supervisors of San Francisco have taken action to hasten 
plans for the r econ st ruction of the Gea ry Street Railway. By reso
lution heretofore adopted the City Engineer h as been in structed and 
authorized to prepare plans and specifications on which bids might 
be asked for the wo rk of reconstruction. That there might be no 
delay in this, on account of a possible sca rcity of funds in the City 
Engineer's office, Chairman Braunhart, of the public utiliti es com
mittee, introduced the following resolution, which received the 
unanimous support of the board: 

"Resolved, T h at the sum of $3,500 be and the same is h ereby set 
as ide ou t of the appropriation of $350,000 made in the budget of the 
fi scal year 1905-1906 for the construction of the Geary Street Rail 
road, for the purpose of enabling the City E ngineer to prepare and 
transmit to the Board of Supervisors speci fi cations in detail of sa id 
road as ordered by resolution No. 6159 of said board, approved July 
24, 1905, sa id s11 111 to be expended under the j oint direction o f the 
committees on public utiliti es and finance of the board of super
visors and of the City Engineer." 
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A NEW LINE OUT OF TRENTON 

The Trenton, Hamilton & E wing T ract ion Company has been 
charte red in New J ersey to build extensions of the Trenton Street 
Railway from a point nea r Cadwalade r P ark to T renton Junction, 
and from East State Street and J ohnson Avenu e to Mercer ville 
and Hamilton Square, via th e Inter state F air Grounds. K arl G. 
Roehling, of the J ohn A. R oebling S ons' Company, has been elected 
pres ident of the company, and Louis C. T aylor sec ret a ry a nd t reas
urer. The board of directors includes William A nder son, B. C. 
Ku ser and Duncan A nderson , as well as M ess rs. Roeb!ing and 
T aylor. W or k upon the new lines will be started ve ry shortly, the 
p relimina ry work hav ing been under way for some weeks. I t is 
expected th at the con stru ction of the extension from Stuyvesan t 
Av;nu e, Trenton, to Trenton Junction, via the State H ospita l for 
the Insane and the Trenton Country Club, will begin w ithin a couple 
o f weeks. This line w ill compete with th e R eading R ailway to 
T renton Jun ction , and will open up a most desirable subu rban sec
tion. The total length o f the line from the City H all, Trenton , to 
Trenton Junction w ill be about 5 miles, and the extension will 
cover about half o f thi s. The R eading R ailway has an excursion 
rate of 15 cents, and oper ates eighty passenger tra ins per day, bu t 
does not run to the bu siness center of Trenton, nor into the resi
dentia l section of Trenton Junction. The H amilton Squa re exten
sion will compete with th e Tren ton & New Brunswick Ra il road as 
fa r as M ercerville, but will have advantage over the latter. T he 
new line will go direct into the town of H amilton Squar e, while the 
Trenton & N ew Brunswick R ailroad goes a mile to the west and 
north , and the latter line charges an excursion r ate of 25 cen ts fo r 
the 6¼ miles . The new line will be only 4½ miles to the inter
section of the Trenton & New Brunswick R ail road, or s½ m iles 
to the center of H amilton Squar e. Both the Trenton Junction and 
Hamilton Squa re lines will be operated by the T renton Street 
R ailway, entering the city over that company's t racks. 

· NO INDEPENDENT SYSTEM IN YORK 

A fter eight m onth s of con sidera tion, the Common Counci l of 
York, P a., has defea ted ordinances permit t ing P hiladelph ia capi tal 
ists to build lines in that city, and has adopted ordin ances g iving to 
the York Street Railway Company and a ll ied co rpo rations fran 
chises t-o construct new lines and extensions. T he action of the 
Council was taken becau se the Philadelph ia co rpo rations stated in 
a communication from Attorney J ohn F. Ke ll, of York, that they 
were unable to comply with the provision of th e bills before Coun
cil s granting privi leges to the several companies. The York Street 
Railway Company, on the other hand, h ad submitted a comm unica
tion, with bonds t o the amount of $75 ,000, agreeing to ca r ry out 
provisions specified by the Council s. The bill s g ranting the fran
chises to the York Street R ailway Company came to a vote with
out m aterial discussion. Th e ordinances demand of the York St reet 
Railway Company that upon all new lines constructed there shall 
be paid to the city 5 per cent on gross receipts fo r the fir st five 
years, 6¼ per cent fo r the next fi ve yea.rs, and 8 per cent there
a ft er , as we ll as taxa tion fees on all ca rs, pole <; and wi r ing, to
gether with an assessm ent on all suburban ca rs entering the city. 

••• 
'BUS LINE IN OHIO 

T he autom obi le bus line from Springfield to Cedarville, Clifton 
and J amestown has commenced operations. Thus fa r but one gaso
line car , seating twelve pa ssenge rs, has been placed in se r vice, and 
thi s h as been insufficient to carry the peopl e. Other ca r s will be 
added within a very sho rt time. Eventually ther e will be a car 
each way every two hours. The road in Clark County has been 
leveled by the company, but the Commiss ioners of Greene County 
have r efused to let the company do anything with it s route in the 
way of improving it . J am estown people are delighted with th e 
ser vice, and hope to induce the company to operate between J ames
town and X enia. The Commercial T r ansit Company, which ope
rates th ese ca rs, is headed by J . C. H arshman. of Sprinfigeld , wh o 
has been prominently identifi ed w ith the building o f a number of 
electric rai lways in th e vi cinity of Springfield. H e has. great fa ith 
in the new project. The company expects in the n ea r future to start 
a similar service between Springfield, Catawba and Mechanicsbu rg. 
The prejudice which still exists against such cars among the 
country residents is shown by the refusal of Mr. Harshman's ap
plicat ion for the right to operate several of hi s cars at a county 
fair. 

NINTH ANNUAL CONVENTION OF STREET RAILWAY 
ACCOUNTANTS 

Sec reta ry E lmer M . White has announced that the ninth annual 
meeting of the Street R ailway Accountants' Association of America 
will be h eld on the second fl oo r of the South Building, Philadelphia 
Museum, T h irty-F ourth and South Street s, Philadelphia, Pa., S ept. 
28, 29 and 30, 1905. The Mech anical & E lectrical Association and 
the Cla im Agents' Assoc iation will meet on Monday and Tuesday, 
Sept. 25 and 26, and the A merican Street R a ilway Association, 
\ Vednesday and T hursday, Sept. 27 and 28. The hall can be 
reached via \ Va lnut S t reet ca r s to Thirty-Fourth Street, where 
stages wi ll be in waiting to convey visitors t9 the hall without 
charge. A light lunch will be se rved at moderate cost. 

The h eadqua rters o f the A ccountants' Association will be at the 
Hotel vValton , Broad and Locust Street s. ( The Bellevue-Stratford, 
the headquarte rs of the A merican Street R a ilway Association, is 
across the street. ) Rates a r e as foll ows, European plan: Single 
room s, with out bath , $2.00 and up per day; single rooms, with bath, 
$2.50 and up per day; double rooms, without bath, $3.00 and $4.00 
fo r two persons, and double room s, with bath, $4.00, $5.00 and $6.oo 
two per sons. T he annual banquet will be h eld Thursday evening, 
Sept. 26, at the Bellevu e-Strat fo rd. 

T he passenger associa tions have g ranted rates of fare and one
th ird on the ce rtifi cate plan. A certificate must be obtained from the 
ti cket agent when purchasing a ticket , and it should be left with 
the cle rk when registering. 

The report of the reo rganization committee will be presented, and 
the mem be rs will be ca lled upon to vote on some amendments to the 
present constitution and by-laws. As thi s is a very important 
per iod in the hi sto ry of thi s o rganization it is earnestly desired that 
a fu ll att endance be present. 

AFFAIRS IN CHICAGO 

Chicago seems to h ave taken sadly to heart a dec ision rendered 
a fe w days ago at Indianapoli s by Judge Franci s E. Baker, of the 
United States Circuit Court, who, in handing down a decision in 
the Indi anapoli s gas case, which involved the city and the gas com
pany, held that citi es h ave no power to take over the property of 
publ ic se rvice corporations, even when the right is stipulated in 
the fr anch ise. J udge Baker 's opinion is based on the incompetency 
of the gas company, under it s powers derived by statute, to make 
such a contract as was m ade with the city of Indianapolis. He does 
not go into the question of the city 's ri ght to make the contract. 
" The compl ainant asse·rts," says th e opinion, " that the option is void 
by reason o f the want of co rporate capacity on the part of both the 
ci ty and the gas company. It is obvious, however, that if either 
party was wanting in capacity the contract, which must be a valid 
engagem ent between competent per sons, mu st be held void, unless 
the complainant is estopped from r aising the question." After de
cid ing that the gas company is a qu as i-public corporation and, there
fo re, without power to exe rcise authority not granted to it by "the 
charter under which it ex ists o r from some other act of the Legisla
ture wh ich g ranted that cha rter ," Judge Baker says : 

''As there is no p reten se that the gas company was authorized by 
it s cha rt er to enter into an option to sell all of its property in gross, 
it is ve ry clea r, under the above authorities, that the act of the gas 
company in g iving the city an option to purchase all of the ga s 
company's p roperty was beyond the scope of the corporate rights of 
the gas company." 

It was pointed out in Chicago that if the decision applies to that 
city it guillotines th e thirteen-year tentative ordinance, and that it 
brings up the qu estion whether the city will have the right at the 
end of the time limit to take over the p roperty of the Illinois Tunnel 
Company, as specified in th e franchise. Corporation Counsel J as. 
Hamilton L ewis, h owever, pointed out that the finding would not 
apply to the Illinois Tunnel Company, for the reason that it does 
not oper ate under a State charter, but under a city ordinance. An
other dedu ction that cau sed vexation was one indicating that if a 
city has the right to enter the business of operating public utilities 
only by the m ethod of starting independent syst ems to compete with 
the pri va te ones a lready in the field the fact would tend to invalidate 
th e M ueller law. Thi s is the only enabling law Chicago has. It 
gives the city the right to "own, construct, acquire and operate" 
municipal systems. If it is ill egal for the city to "acquire," it is 
po inted out , the presence of that word in the Mueller law perhaps 
would make th e whole act invalid. Another interpretation of the 
act was that the ruling is not applicable to Chicago. One authority 
says the ruling is based on the fact that there is no statutory 
authority in Indiana for the city's taking over the property of the 
gas company. It is pointed out that this point is covered in Illinois 
by the Mueller law, through which the Legislature has given 
Chicago the 'right to buy the street railway properties. 
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SPECIAL FREIGHT RIGHTS FOR MASSACHUSETTS COMPANY 

By securing an amended g rant from the town of Attl eboro, it 
looks as if the T aunton & Pawtucket Street Railway had removed 
the last obstacle to the experiment in Massachusetts of carrying 
freight and express by elect ric railway. T he company's line runs 
through Rehoboth, Seekonk ai1d A ttleboro, connecting Taunton , 
Mass., and Pawtucke t, R . I., and the Railroad Commiss ion on 
July 13 issued the necessary cert ificate fo r beginning the experi
ment in fr eight car rying th rough T aunton, Rehoboth and Seekonk, 
a ll of which are in M assachusetts. A ttl eboro, however, instead of 
granting an uncondit ional permit fo r thi s kind of bu siness, made 
the grant conditional on the erection by the company of a wait ing 
room at a point des ignated by the town author ities. ·while the 
railway company made no open obj ection to thi s, th e Rail road Com
mission ruled that th is condi tion related in no way to freight ser
vice and was outside the intention of the statute of 1904, unde r 
which the company contemplated beg inning the fr eight and ex
press business. T he commission therefo re decl ined to g rant a ce r 
tificate as to th at part of the line in A ttleboro; and its obj ection 
was not met until the company secured an amended grant from th e 
local authorities of that town similar in fo rm to those in the other 
towns, and unres tricted by conditions. I t is not expected that the 
Railroad Commiss ion will require an addit ional hearing, since the 
whole matter was gone ove r carefu lly at the original session, and 
the certificate as to A ttleboro will probably issue within a fe w days. 

This undertaking of the Taunton & Pawtucket Comp any is the 
first under the statute o f 1904, which authorize d street r a ilways to 
act as common carri ers of freight and baggage after obtaining per 
mission from local authorities and approval of the Rail road Com 
mission in similar procedure to that required for locations. It is 
of particular interest fo r the reason that both the company and th e 
commissioners regard the whole thing t entatively. T h e proj ect is 
authorized merely as an experiment, to continue six months from 
Sept. I. If it proves p rofi table and satisfactory, the authorizat ion 
may be extended indefinitely; if not , the whole business may be dis
continued. No similar experiment has been given a fa ir t r ial in 
Massachusetts up to the present time. A number of roads h ave 
received common carrier privileges unde r special charter s, but so 
far as the eastern part of the State is conce rned, at , least , none of 
them has ever made a systemat ic effort to develop the business; 

To meet the obj ection raised at the outset of negotiations, that 
the company might at som e t ime refuse to carry ce r tain classes of 
freight or express matter , if it fo und the carrying of such m atter 
inconvenient or disagreeable, the commission h ad the company sub
mit a schedule covering the kin ds of m at te r which it desired to 
carry, and this puts a limitation on th e whole business that seems 
likely to prove advantageous fo r both company and shippers, in 
keeping the business within reasonable bounds fo r street cars. By 
the t erms of this schedule th e company will undertake to carry 
gen eral merchandise, groce ries, -fu rnishings, fu rniture, hou sehold 
commodities, stationery and p rinted m atter , m ill suppl ies, machin
ery, tools, implements, building materials, if' no single piece exceeds 
6 ft . x 4 ft . x 3 ft . in measurements, or 1500 lbs. in weigh t. I t 
will carry liquids in cases, tanks and barrels not more than 6 ft. x 
4 ft. x 3 ft. in size; perish able goods, wh en storage is at own er 's 
risk ; and hay and g rain ; but the schedule, as requi red by the Rail
road Commissioners, specially excludes all exp losives, as well as 
naphtha, gasoline, benzine and kerosene. T he company may also 
carry coal fo r railway purposes. 

The type of car allowed is the ordinary box baggage ca r, to be 
in charge of a motorman and a conducto r, with poss ibly an express 
messenge r, if the busin ess requires it . 

STREET RAILWAY PATENTS 

[T his depa rtment is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nass au Street, N ew York.] 

UN ITED STATES P AT ENT S ISSUE D AUG. 15, 1905 

797,021. Railway Switch; Rudolph H. Scheibert, Middletown, 
Ohio. App. fi led J une 2, 1905. T h e usual switch at a turn-out or 
siding is equ ipped with operating leve rs which extend along the 
track. T he engine of a through going express is equipped with an 
arm which strikes said lever and operates the switch if the latter 
should be open. 

797,098. Brake Mechanism fo r Cars; Francis L. Cla rk, P itts
burg, P a. A pp. fil ed D ec. 3, 1902. A usual fo rm of magnetic brake 
is provided with links which connect to brake-shoes upon th e 
wheels so that when the magnetic brake is operated the shoes a re 
applied. 

797,141. Block S ignal Sys te m fo r E lect r ic R ailway~: F rank R. 
McBcrty, E vanston, Il l. , and Mak olrn E. Launbrat\(h, Chicago, Ill. 

App. fil ed Sept. 9, 1904. A pair of toothed wheels are stepped 
around whenever a car enters or leaves a block section. T he 
semaphore is displayed as long as th ere is relative displacement be
tween the two. The instrument at each end of the block is auto
matica lly cut out by the operation of the other, so that ca rs cannot 
simultaneously enter from both ends. 

797,180. E lectrical Apparatus for Signaling on Railways; H enri 
Cousin, Paris, France. App. filed Apr il 3, 1905. ·when passing a 
danger signal certain contacts are made which absolutely stop the 
train, but a caution signal may be passed provided the enginee r 
blows the whistl e to show he is vigilant. 

797,187. Ca r Signal ; F rederic H. Ensign, Los Angeles, Cal. App. 
_fi led Sept. 20, 1904. A light is disp layed at the rear of a train having 
a refl ector which moves in accordance with the movement of the 
t rain so that the engineer of the following train may be informed 
of such movements and cont rol hi s car accordingly. 

797,191. Rai lroad Train Signal. Samuel E. Foreman, Paducah, 
Ky. App. fil ed March 28, 1905. A pair of conductors are laid 
along th e track and ,a circuit is completed therefrom th rough each 
train. vVhen two trains approach too close ly together the resistance 
decrease s and the increasing current indicates the danger. 

797,229. Car F ender ; Willia_m B. Rohm er, Bay St. Louis, Miss. 
App . fil ed N ov. 7, 1904. The fender ca rri es in front of it a hori
zontal rod which acts as a sort of tr igger or detent, and drops the 
fender when ever it encounter s an obstruction. 

797,252. E lectric S witch ; Milan V . Ayres; Newton, and Daniel 
E. Hennessy, Everett, M ass. App. fil ed F eb. 9, 1905. A U-shaped 
tube containing mercury is supported by the usual t rolley wi re. 
W hen a car passes th e wire is incl in ed and the m ercury breaks 
ce rtain contacts which actuate the signals. 

PATE NT NO. 797,363 

797,262. S ~vitch Rod ; W illiam K irkpatrick, W innipeg, Can. App. 
fi led J an. 13, 1905. In order to prevent the breakage of a switch 
rod by the passage of a train when the switch is not p roperly set, 
the rod is extensible by means of a spring-p ressed te lescoping con
nection. 

797,296. M etal Railway T ie; J ohn A . Lippert, Buffalo, N . Y. 
App. fil ed April 10, 1905. An H-girder in which the lower base plate 
is fo rmed with upwardly extending webs which increase the rigidity 
and facilitate tamping. 

797,332. Ca r Door Operat ing Mechanism ; J ohn S . Stevenson, 
Detroit, Mich. App. fil ed March IO, 1905. T he doors are op ened 
by a system of levers and links having rollers at their p ivots which 
are guided by a specially fo rmed V-shaped rai l. 

797,336. Air Brake; E dwin B. Temple, Boston, Mass. App. 
fi led Oct. 29, 1904. Each car door controls a valve in the t ram 
pipe, so that the brakes cannot be re leased unt il a ll the doors a re 
closed. 

797,363. Safety Device for Motor Cars; Benj amin Lev, Cleve
land, Ohio. App. fi led July 13, 1903. In order to p revent th e r e
bound of a person from th e sp ring back of a ca r fende r, an at 
tachment is provided fo r defl ecting the fender upwardly af ter a 
person has fa llen thereon. 

797,398. Electrofl uid P ressu re Switching Mechanism; W alter J . 
Bell, Los A ngeles, Cal. App. filed Aug. 25, 1904. T he semaphore 
a rm is operated from a branch of the same pneumatic pressure pipe 
that actuates the switch point. A n ordinary D-valve is used fo r 
th e operating cyl inders, being moved into its alte rnate pos itions by 
a pai r of electromagnets. 

797,467. Switch-Operating Mechanism ; Robert M. Stephens and 
J am es H . H oll and , Car rollton, Ga. A pp. fil ed A pril 28, 1905. A 
pair of tappets in the roadbed a re a rranged to be actuated by arm.;; 
11pon th e train manipulated by the enginee r, T he tapp ets arc con
nec ted to move th e switch point. 
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797,498. Block Signal System ; Fred. B. Corey, Schenectady, 
N. Y. App. fil ed Jan. 21, 1905. A semaphore arm is actuated from 
an electric motor into three pos ition s. The extreme positions cor
respond to safety and danger , respective ly, and the intermediate 
position to caution. The circuits are arranged to actuate the motor 
to these positions. 

12,381. Railway Passenger Car ; George Gibbs, N ew York, N. Y. 
App. fil ed May 29, 1905. A construction of steel frame car having 
particular reference to the window frame. A complete steel plate 
construction is provided to fo rm the sill and the guides for both 
of the sashes. 

••• 
PERSONAL MENTION 

MR. A. C. DENMAN, JR., has been elected general manager of 
the San Bernardino Valley Traction Company, of San Bernardino, 
Cal. , to succeed Mr. J ohn H . Fisher, resigned. 

MR. F. L. MOWRY, of Boston, has been appointed general 
superintendent of the Stark Electric Rail way, of A lliance, Ohio. 
H e will have charge of the ope rating department. President C. R. 
Morley will thu s be relieved of this portion of his duties. 

MR. J. R. CURTISS, general superintendent of the Clevelan<l. 
Painesville & Ashtabula Railway, of Painesville, Ohio, has resigned 
to become superintendent of th e Philadelphia, Lancaster & Chris
tiana Electric Railway, which controls 8o mil es of line. Mr. 
Curtiss will superintend th e construction of an extension to Chris
tiana , 24 mil es. 

MR. ALBERT A. COX, formerly superintendent of ove rhead 
lines of the Camden & Suburban Railway Company, and recently 
with the Schuylkill Traction Company, has started bu siness as a 
contractor. Hi s first contract is for the reconst ruction of 28 miles 
of overhead line for the Schuylkill Traction Company, at Girard
vill e, Pa. 

MR HORACE C. STILLWELL'S resignation as general agent 
for the Indiana Union Traction Company, to take effect Sept. 1, 

has been accepted. With Mr. George F. McCulloch and others Mr. 
Stillwell is interested in the Muncie & Portland Traction Company, 
now building an electric railway to conn ect Muncie and Portland, 
and until that line is completed Mr. Stillwell will devote most of his 
attention to it. 

MR. LINDEN P. WHITE, for a long time assistant superin
tendent an<l engineer for the Columbus Railway & Light Company, 
of Columbus, Ohio, will resign that position to become general 
manager of the Columbus Structural Steel Company, which has 
been organized in Columbus to build structural material and bu ild
ing;;. Mr. White will continue to act as one of the consulting engi
nee rs for the street railway company. 

MR. R. P. WILLIAMS has resigned as in spector of special 
work for the Brooklyn Rapid Transit Company, to become road
master of the Northern T exas Traction Company, the duties of 
which office he has assumed under General Manager B. A Maple-

·e doram, of the company. Mr. Williams was with the Brooklyn 
company as inspector for two years. Previously he was with the 
Rochester Rai lway Company. At one time Mr. Williams was 
associated with Mr. Mapledoram in the management of the Lorain 
Company's plant at J ohn stown. 

MR. S. M. CLEMENT has been elected a director and Mr. Nel
son Robinson vice-president of the International Rail way Com
pany, of Buffalo, to fill vacancies caused by the death of Col. 
Daniel S. Lamont. The present board is as follows: Arch M. 
Robinson, of Louisvill e, Ky.; Robert L. Fryer, Henry M. Watson, 
Pendennis White, H enry J. Pierce, S. M. Clement, of Buffalo, 
N. Y.; Th omas E. Mitten, of Chicago, Ill.; Col. Oliver H. Payne, 
Nelson Robinson, G. L. Boissevain, Daniel O'Day, Arthur Robin
son, of New York: Thomas De Witt Cuyler, of Philadelphia; 
Thomas Gibbs Blackstock and Edmund Boyd Osler, of Toronto. 

MR. J. CLIFTON ROBINSON, managing director and engineer 
of the London United Tramways Company, Ltd., and of the Mid
dlesborough, Stockton-on-Tees & Thornaby Electric Tramways, 
chief engineer of the Bristol Tramways & Carriage Company, Ltd., 
and director of the Metropolitan District Railway Company, which 
is now equipping its lines for electrical operation, was knighted 

June 30 on the occasion of the king's birthday. Mr. Robinson com
menced his tramway work under the late Mr. George Francis 
T rain, th e pioneer of tramways in Great Britain, whom he subse
quently accompanied to America. Mr. Robinson has been general 
manager of the Edinburgh Corporation Cable Tramways, and sub
sequently was responsible for the Highgate Hill tramways. He 
in stalled electricity on the Dublin, Southern, Bristol and Teesside 
systems. 

MR. W. S. DORAN, on the occasion of his leaving England to 
return to the United States, was banqueted at the Hotel Cecil, 
London, by about one hundred of his associates in the British 
\,Vestinghou se Company and other fri ends. Mr. Doran went to 
E ngland in 1899 for the \Vorthington Pumping Engine Company, 
a ft er an extended experience in th e Un ited States with this com
pany, the Southwark Foundry & Machine Company and the United 
Gas & Improvement Company. In 1901 Mr. Doran joined the 
British Westinghouse Company, paying special attention to the 
organization o( the branch offices, and also looking after important 
contracts with the railway companies and corporations. Mr. Doran 
has been appointed m

0

anager of the power department of the Allis
Chalmers Company, and will hereafter have his headquarters in 
Milwaukee. 

MR. HOWARD S. REYNOLDS, superintendent of the operat
ing department of J. G. White & Company, of New York, has 
resigned to assume the management of the electric light, street 
railway and gas properties in Helena, Mont., recently acquired by 
the White Company an<l allied interests. Mr. Reynolds graduated 
from the Massachu sett s Institute of Technology in 1894, with the 
degree of B. S. The following year was spent with the Lowell, 
Lawrence & Haverhill Street Railway, after which he was with the 
Boston Elevated Railway and the Brockton Street Railway in 
va rious capacities. F or six years Mr. Reynolds was with Stone & 
Webster, fir st as a draughtsman and stree t railway construction 
superintendent, and later as manage r of their street railway, electric 
lighting and gas properties in Columbus, Ga. This position he re
signed to become associated with J. G. White & Company. 

PROF. HENRY H. NORRIS, who was in charge of the electric 
railway tests 'at the St. Loui s Exposition, and who has recently 
done expert work for the American Street Railway Association in 
connection with its proposed plan of reorganization, has recently 
been appointed full professor of electrical engineering at Sibley 
College, Cornell U niversity. In view of the importance with which 

PROF. HENRY H . NORRIS 

Hie study of electric railway en
gineering is regarded at present, 
it is the purpose of the university 
authorities to allow those students 
who desire to specialize in this 
branch of electrical engineering an 
opportunity to do so, by a com
bined laboratory, recitation and 
lecture course. It is also the in
tention to increase th e laboratory 
equipment at Sibley College in 
order to give special instruction 
in this department. Prof. Norris, 
who is now the head of the de
partment of electrical engineering 
at Cornell University, is a gradu
ate of Sibley College of 1896, 
and for the past five years has 
been assistant professor of elec

trical engineering at that school. He is a native of Philadel
phia, where he was born in 1873. After graduating from the 
Manual Training High School in that city, he entered the employ of 
the Rhodes Manufacturing Company, a concern manufacturing 
dynamos, motors and other electrical machinery. Here he was 
assistant to the electrician, and was engaged in designing, con
st r~cting and testing electrical apparatus. In 1891 he took a posi
tion in Baltimore, where he attended the course in physics at Johns 
H opkins University. After a short connection with the Arnold 
Electrical Manufacturing Company at Chester, manufacturers of 
dynamos, motors and storage batteries, Prof. Norris returned to 
J ohns Hopkins University and took a special two years' course in 
electrical engineering, but in 1894, at the end of this period, went 
to Ithaca and finished his course there. In addition to his connec
tion with the Electric Railway Test Commission at the St. Louis 
Exposition, Prof. Norris was a member of the official bureau of 
awards at St. Louis, being secretary of the group in electrical engi
neering. He has also acted as consulting engineer for a number of 
installations, and has been a frequent contributor to the technical 
and semi-technical press. 




