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Temporizing in Chicago 
The city of Chicago has again temporized with the surface 

transportation problem by granting a franchi se extension until 
Jan. r, 1905, to the Chicago City Railway Company operating 
the lines on the South Side, thereby putting off nine months 
the settlemen't of a twenty-year franchise grant. At any time 
during the past yea r a sett lement of the franchise question, as 
regards the Chicago City Railway Company, could easily have 
been made had the city authorities ceased to discuss non­
essentials in the fram ing of a franchise extension ordinance, 
and proceeded at once to settle the important points and frame 
an ordinance to be submitted to the Council. After hours upon 
hours of consideration of an ordinance, the local transportation 
committee is no nearer a settlement of the question than it was 
a year ago. It is remarkable that as honest and capable a set 
of business men as constitute this committee should be so 
misled as to what constitutes their duty to the public as to have 
accomplished nothing definite in the months and years this 
matter has been considered. The committee for some time has 
had information before it which should enable it to come 

sation, because of the fear that it will be charged that ,the com-
mittee has not Iookccl after the city's interests properly in not 
demanding more. As a result, the local transportation com­
mittee has most studiously remained on the fence, with the 
result that nothing has been or is likely to be accomplished 
soon. The publi c suffers more than anyone else, because of thi s 
delay in transportation improvements, but it is only now that 
the Ch icago press seems to be waking up to that fact. 

The Electric Railway Tests at St. Louis 
'Ne have already referred to the plan adopted by the man­

agers of the Louisiana Exposition in St. Louis to conduct a 
series of practical tests on electric railway apparatus at the 
fair this summer, and it is with great pleasure that we are 
enabled to present in this issue a fair ly complete programme 
of the trials which have been decided upon. From these it wi ll 
be seen that the work laid out by the commission is a very 
important one, and the results which may be anticipated from 
the tests at St. Louis wi ll not only have a high commercial 
value to all persons interested in electric rai lroading but will 
have great scientific interest and import as well. 

These tests will be divided into three classes, those carried on 
within the bui lding itself, those on the test tracks in the Ex­

position grounds, and finally some more elaborate trials which 
may be conducted on an outside line to . elucidate certain 
problems in high-speed railroading, in case it should seem 
desirable to do so. These tests can also be divided into and 
,vi ll completely cover equipments for city and suburban rail­
roading, for interurban electric roads, heavy traction con­

ditions and new electrical railway systems. Those carri ed on 
within the buildi ngs wi ll be in a sense similar to shop tests, 
except that all apparatus wi ll be subj ect to one set of inspec­
tors, and will be governed by one set of rules. By this means 
the results can be co-ordinated and compared in a way not 
possible otherwise. The outside tests will represent actual 
operating conditions, and by them it will be possible to deter­
mine the ratio between the temperature rise and the watt loss 
in different parts of the motors, that is, the capacity curves, as 
found in the shop tests and as obtained in actual practice with 
different train cycles and conditions. If this relation is deter­
mined for a large number of motors and for different conditions 
of operations, the data secured wi ll be of the greatest value 
to railway engineers. 

We look forward with especial interest to the tests on train 
resistanc e as full of promise of information for which there is 
now even less data available than in the directions which have 
been previously mentioned. This is an instance, although one 
only, in which the commission will be able to supply the engi­
neer with data which arc essential, if high-speed electric ra il -
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ways are to be successfully built, and we refer to it simply be­
cause it is a glaring example of the way in which railway de­
velopment has outstripped scientific investigation. One reason 
fo r this has been, of course, that no private corporation would 
care to go to the expense of conducting elaborate tests of this 
kind, but under the auspices of the commission valuable, as well 
as authoritative, results ought to be secured. 

The Opening of the Season 
T he season is now here when extensions are in order and the 

manager is planning his campaign for the summer. June and 
J uly will ere long bring their harvest of t raffic, but from now 
until settled weather in our Northern climate is a time of 
stress in the street rai lway business. T he most serious ques­
tion is that of adequate car accommodation to suit not all people 
at all t imes, for that is a task for omniscience, but a fair pro­
por tion of the people most of the time. I t will not be long 
before the fi rst warm days will tempt the open car out of its 
den, and fo r a couple of months the ra ilway manager will be 
kept guessing as to whether he shall let it fri sk about or chain 
it up. 

Beloved of the stalwart fresh air fiend, and denounced of 
testy old gentlemen as a purveyor of pneumonia, the open car is 
a standing problem. In spite of the undoubted success which 
the semi-convertible car has had in both city service and on 
interurban roads, it is not a complete substitute fo r the open 
car. T he latte r may be productive of more accidents than any 
other des ign, but there is a freedom of access to it and a pleas­
ure in riding in it at moderate speeds which can never be 
attained by any car which is partially closed. Of course, the 
plutocratic corporat ion that can afford several suits of rolling 
stock gets along well enough by strenuous exert ion, but the 
mere well-to-do-company that has to look very sharply a fter 
the nickels is in no such comfor table case. With it the ques­
tion of a duplication of rolling stock, one for use during nine 
months of the year and for a few cold days in summer, and the 
other for the th ree months or less remaining, is a very serious 
one. 

T ime only wi ll tell whether there is any complete solution to 
this problem. The semi-convertible car has so far been the 
most popular mean between the open and the closed types, 
although there are also several full convertible cars in the 
market. Some managers wj ll have nothing to do with either 
attempt to reconcile the two types of car in one structure, and 
denounce the plan as impossible of application, like "perpetual 
mot ion" or "squaring the ci rcle." We are not disposed to t ake 
such a gloomy view of the situation. The semi-convertible car 
has been found to suit many conditions where it was fo rmerly 
thought the open car was the only substitute for the fu ll closed 
car, and it is by no means impossible that further improve­
ments may evolve a car which still more closely resembles the 
open car for summer service. Again, although the view may 
seem heterodox, we still persist in believing that there are 
condi tions in which an open trai ler can be used to advantage to 
care fo r peak loads on the road which cannot afford two com­
plete equipments of car bodies. Such a trailer , if used beh ind 
a semi-conver tible car, would afford those passengers who in­
sist upon an open car a liberty of choice, while giving accommo­
dation to those who prefer to ride in the partially closed semi­
convertible. T he open tra iler could, if considered desirable, be 
fitted with a center aisle, although if passengers descend from 
a running board on one side of the car only we hardly consider 
that this is necessary; and if a center aisle is used it might even 
have a single exit, either from the front or rear platform, as a 

further precaution against accidents. The plan is at least 
worthy of consideration in view of the early approach of the 
summer season and the difficulties which may be presented in 
finding accommodation for all passengers who wish to ride. 

Electricity on Long Lines 
A paper recently read before the Institution of Electrical 

Engineers, by F. F. Bennett, gives some interesting, even if 
r ather daring, estimates on the possible saving to be made by 
operating the entire railway system of England and Wales 
electrically. The proposition strikes one on its face as rash, 
but upon further examination improves in appearance. The 
fundamental proposition laid down by Mr. Bennett is, how­
ever, one that is well worth thinking about in connection with 
the interurban networks that are extending so rapidly. 

Broadly the proposition is, that while it might be difficult or 
impossible to show a saving on electrically operating the con­
secutive sections of a single line, the inclusion of all the lines 
in a given territory would generally lead to a good economic 
r esult. A series of sections, each fed by a single power station, 
is an arrangement inevitably leading to a bad load factor, unless 
in the case of very exceptionally heavy traffic. If, however, 
lines in contiguous territory are taken in so that each station 
feeds an area instead of a line, the load factors may reasonably 
be expected greatly to improve. For example, Mr. Bennett 
figures, there were in E ngland and Wales in 1901, 15,308 miles 
of railway in ser vice, and if each company undertook to elec~ 
tri fy merely its own line in 50-mile sections, there would be 
needed some 306 power stations to do the work. If, on the 
oth er hand, all the roads came into the deal, so that the territory 
could be cut up into blocks, each of 900 square miles, each block 
supplied by a central station, the total number of stations re­
quired would be only six ty-five. The total output of the stations 
being th e same in either case, the block stations would show 
four to fi ve times the output requirement of the previous case. 

Of course, some gain in economy is obvious, even supposing 
the load factor to remain unchanged, and taking the change in 
load facto r into account, the case is very much bettered. The 
argument is certainly specious on first sight, and it evidently 
has a sound basis of fact, but the attempt to chase it over into 
-the fi eld of numerical computation is somewhat hazardous. To 
figure out the load curve £qr even a single block station is little 
short of appalling in its complication, and until this is done one 
cannot be at all sure of the gain in the load factor. Mr. Bennett 
computes an average block station of about 5500-kw output, but 
the actual load factor attainable and the maximum output re­
quired at the peak of the load are matters on which one can 
scarcely do more than guess. Clearly, cases might occur in 
which the load factor would be hardly better than that pertain­
ing to any single line, while sometimes the load would be fairly 
uni form. With one station for every 50 linear miles of track, 
the theoretical average station would be not much in excess 
of 1000 kw, and if it were much larger for any reason would 
st ill be likely to have increased size, only because of an asso­
ciated bad load factor. Standing these off against each other 
it is fair to suppose the 5500-kw station could furnish power, 
perhaps, 25 per cent cheaper than the smaller station. Further 
than this we do not care to follow Mr. Bennett's figures, for 
the simple reason that his data are only roughly approximate, 
and some of his figures open to severe criticism. In point of 
fact the sections fed from a single station, in view of the 
economy of alternating-railway motors, would, for a single 
line, be considerably more than 50 miles in length, and the 
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areas per station much greater than 900 square miles. Each 
increase in practicable radius of distribution means an added 
advantage in going to a station feeding the corresponding area. 

The moral of Mr. Bennett' s paper, so far as street railway 
organization goes, is obvious. It appears if one but takes the 
trouble to glance at a street railway map of any well-served 
section. It shows at onee that while each individual interurban 
road may have a well planned system of power transmission 
and distribution, the power stations, considering the network as 
a whole, will almost always be badly arranged. If it were pos­
sible for a group of roads to pool their interests in the genera­
tion of power and to install a proper system for the group as 
a whole, there is no doubt a t all of a very substantial savmg in 
the power bill. Organic consolidation is not a t all necessary to 
this end, since a group of roads could put up its power systems 
in charge of trustees, and take power by meter , each road pay­
ing its share of the running expense and fixed charges. The 
proposition would generally work out rather simply, and with 
the present rate of growth of interurban systems would very 
quickly become a source of very considerable saving. If the 
speed on electric lines keeps on its present rate of increase, the 
power bill will grow steadily heavier year by year , and the fuel 
bill_s may be counted on for regular increase anyway. T he 
large interests of electrie roads, even in contiguous territory, 
are common interests, and no small spirit of jealousy should 
be permitted to interfere with harmonious action. There are 
many ways in whieh neighboring roads ean help each other, 
but a common supply of power, and distributed for the common 
account, strikes one as perhaps the most important item in the 
line of co-operation. Sooner or later there will be much con­
solidation among electric lines, but, however that 1:1ay be, 
co-operation of a very effective kind can be introduced most 
profitably without any close, formal union in other things. W e 
should certainly like to see the plan tried on a large scale, and 
feel reasonably sure that the result would turn out to be a 
happy one. 

The Duties of the Repair Inspector 
Several articles have appeared in recent issues of this paper 

on the design of car houses and repair shops, but without 
proper superintendence and inspeetion th e best arranged and 

most completely equipped building for the maintenance of the 
rolling stock of any railway company ' is of little use. The 

foreman, or chief inspect.or, has usuall; secured his position 
by promotion from among the car inspeetors, and the latter by 
selection from among the mechanical force. The effieiency of 
the organization, therefore, depends upon whether these ap­
pointments have been made because of the knowledge and 
ability of the men who hold these positions. The importance of 
both offices is too often overlooked. The chief inspector and his 
assistants should not only be able to detect and remedy troubles, 
but should also have the acumen to foresee and take the neces­
sary steps to prevent it, either by strengthening the equipment 
or by directing the attention of the management or men to ways 
in which it is being abused. 

On many roads the inspection department is the one through 
which the motormen are taught as to their manipulation and 
care of the apparatus under their charge, and where this prac­
tice is followed the chief inspector should have the executive 
ability to instruct the men as to• the proper use of the equip­
ment. In this connection there are two points in the operation 
of electric cars that have often been neglected, as those who 
have had opportunity to inspect systems in all parts of the 

country will realize, although both are important features in 

railway work. One is how to locate defective motors and the 
method of cutting them out, the other is the method of using the 
reverse. Very often there are no indieations on the controller 
as to where the motors are connected. T here should be a dia­
gram on the inside of the cover of the controller or in the 
motorman's instruction book, showing the position of each 
motor on the car, and also indicating what switches should be 
thrown in order to cut out each motor. I t is a lack of knowl­
edge and training in these part ieulars that often causes bloek­
ades in city service and serious aceidents in in terurban 
operation. 

Familiarity with these matters, espeeially the perfect use of 
the rever ses, inspires a motorman wi th confidence, and in eases 
of emergency where this knowledge is valuable he is not liable 
to lose hi s head. It is a matter of record that many damage 
cases have been won by proving tLat the reverse was used in 
attempting to avoid eollision. In oth er cases where only 
the hand brakes were usecl the court has held that the motor­
man did not do all within hi s power to stop the car, and 
that consequently the company whose agent he was was re­
sponsible for th e damages caused. T he degree of proficiency 
that is required of a motorman in remedying defeets of minor 
importance while on the road naturally varies with the diffe r­
ent systems, and is governed somewhat by the number of equip­
ments allotted to each inspeetor. O n interurban lines, because 
of the long run s involved, the motorman should be much more 
proficient in making repairs and have a much better knowledge 
of the equipment than is absolutely required on eity lines. 

Probably one of the most important reforms that has been 
instituted in the methods of inspection and repair of car equip­
ments is the abolition of the practi ee of inspeeting the equip­
ments in the ear house at ni ght. This system is r adically wrong, 
and wherever it has been employed the maintenance of equip­
ment has not reached a high standard on aeeount of the poor 
light that the men must necessarily work by and other unfavor­
able conditions, such as dir ty and eon fin ed quarters. It has 
been found , moreover, that the best elass of labor fo r thi s pur­
pose is not attraeted by night work. T hi's is now pretty gen­
erally recognized, and most roads are gradually eoming to day 
inspection fo r most of their equipment and confin ing night in­
spection of sueh work as is only absolutely necessa1 y, such as 
greasing the journ als, blowing out the controllers wi th eom­
pressed air and looking a fter the brushes, or else changing the 
bru shes every night on each equipment as is done on some 
roads. 

Spare Trucks vs. Spare Cars 
In connection with the general subj ect of car inspection, the 

growing practiee of providing spare trucks instead of spare ears 
is worthy of consideration. The procedure followed in Boston 
on the elevated railway system, on whieh thi s method is in use, 

is described in this issue, and is simply an elaboration of th e 
growing practice of inspeeting motors from above instead of 
from the pit. T he elevated railway systems were naturallyamong 
the fir st to aclopt th is method, owing to the larger size of their 
electrieal equipments , but many of the surface companies are 

following the practiee, and, as described in reeent issues, a 
number of the larges t and most reeent ear houses are equipped 
so that all new equipment will be inspeeted in thi s way. It is 
a comparatively simple matter with a clouble-truek ear to 
take out one truck and substitute another. If this is done, the 

repairs and inspection of the eleetrical equipment can be made 
without the detention of the car body in the repair shop beyond 

the few minutes required for making the change. 
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STEEL-TIRED WHEELS ON THE BOSTON ELEVATED RAIL­
WAY SYSTEM 

P erhaps no elevated railway company has studied the wheel 
question so carefu lly as tha t in Boston. One reason for thi s is 
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~o keep the wheels absolutely round they ;;re ground down 
regularly every two weeks and are also turned down every 
three months. Steel-tired wheels, as shown in Fig. I, are used. 
A n enlarged section of 'the tire itself is given in Fig. 2. The 
tires are open hearth and crucible steel from various manu-
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F I G. 1.- D ETAIL OF STEE L -TIRE D MO TOR WHEEL, BOSTON ELEVATED RAILWAY CA RS 

that the conditions of grad es and curves on the Boston E levated 
Railway sys tem, owing to the na rrow and crooked st ree ts 
throug~1 which the line runs, a re undoubtedly more severe than 
those in any other city, so that the wear caused to both wheels 
and rails has been serious. In addition, the company has 
given special a ttention to the wheel question in an effo rt to re­
duce the noise from the ca rs on its elevated st ructure. As is 
well known, the company has made a carefu l study of the 
different facto rs which produce noise in the operation of 
trains on elevated structu res, an<l as a result has been suc­
cessful in greatly ameliorat ing the original conditions. T he 
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FIG. 2. - SECTION OF l\IOTO R WHE E L STEEL TIRE 

exact extent to which the a ttention paid to the wheel question 
is responsible for this improvement is diffic ul t to determin e. 
Other suggestions have been tried, such as the use of wooden 
blocks and other cushioning mater ia l under the track rails, 
ballasting the track, etc., but more has undoubtedly been ac­
compli shed by strict at tention to keeping the wheels abso­
lutely round, and by careful 'attention to having the other parts 
of the car equipment, such as brake chains and shoes, kept 
tight, so they do not clatter, than in any other way. 

facturers, among them the Midvale and Latrobe Steel Com­
panies, and K rupp, of Essen, Germany. 

The work of changing wheels is carried out at the Sullivan 
Square car house, and the wheels on about twelve cars are 
changed each day. In doing this the company has adopted the 
policy of keeping spare trucks and not spare cars, and the pro-

FIG. 3,- ELEVATO R BEING LOW E R ED WITH TRUCK ON IT, 
CAR SUPPO RT E D OVER OPENING 

F IG. 4.- CAR SU PPORTE D OVER ELEVATOR OPENING, WAITING 
FOR NEW TRUCK 
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cess of changing the trucks on a car has been carefully worked 
out and requires a minimum of time . 

The Sullivan Square car house is in two floors . All the 
storage and repair tracks for the 
elevated cars are on the upper 
floor, which is on a level with the 
elevated structure. The repai r 
shop proper is directly below, on 
the groun? fl oor. In changing 
trucks the car is first run in over 
an elevator in th e floor, which is 
raised slightly after the truck is 
run upon it, as shown in • Fig. 5. 
Braces are then slipped under 
the truss plates at the end of the 
car to support the end of the car 
in position. The elevator is then 
lowered to the g round floor , car­
rying the truck with it, while the 
car body remains supported over 
the opening. Views showing the 
appearance of the car on the car 
house floor are given in F igs. 3 
and 4, while Fig. 6 shows the de­
scending truck as it appears from 
the ground or repair shop floor. 

The cars in the car house and the trucks on the repair shop 
floor are moved by means of their electric motors. As it was 
not considered wise to employ the third-rail system in the car 

Upon reaching the repair shop 
floor the truck is pushed on to the 
turn-table shown, and taken to 
any part of the floor desired. A 
finished truck stands ready on the 
track at the other side of the ele-

F I G. 5.-CAR, WITH TRUCK ON ELEVATOR, FIRST OPERATION, ELEVATOR RAISED SLIGHTLY 
TO INSERT BRACES FOR HOLDING BODY 

vator, and is moved to position on 
the latter. The elevator then returns to the car storage floor , 
the truck is slipped into position, the car body braces are re­
moved and the car, as far as that truck is concerned, is ready 
for service. The entire change takes less than 5 minutes. 

FIG. 6.-TRUCK ELEVATOR F ROM REPAIR ROOM FLOOR, WITH 
TRUCK l'ART WAY DOWN 

house, an ingenious fo rm of fl exible overhead contact has been 
arranged. It consists of a loose, flexible contact attached to an 
over-running trolley carried on an overhead conductor. The 
end of thi s connection is bare and in the fo rm of a hook, so 
that it can be placed against the bare shoe support. To protect 
·th e workmen from accidental contact with the bare encl, or the 
live end, of the wire, a wooden cylindri cal shield, as shown in 
Fig. 7, is used, which drops down over the bare wire at th e 

FIG. 7.-SHIELD FOR PROTECTI NG LIVE WIRE CONTACT 
USED FOR MOVING CA RS I N CAR HOUSE 

end of the contact when not in use, and can be shoved back 
when desired so as to make th e contact accessible. T he over­
head trolley wire is protected by a 300-amp. fuse, so that any 
possible short circuit in the car house would not be disastrous. 
In moving the trucks on the lowe r fl oor wall rheostats are used 
with fl exible couplings to be attached to the No. 2 motor leads, 
so that the speed can be graded to any amount. 

It will now be in order to describe the repairs to the wheels 
as they are made in the repair shop, which is on th e ground 
floor of the Sull ivan Square car house. \ i\Then the trucks reach 
the shop fl oor, as described above, they are run off the elevator 
platform to one side or to the other, depending upon whether 
they are motor or trai l trucks. If th e fo rmer, the truck and 
motors a re raised by a pneumatic hoist and the axle and wheels 
are run out and replaced ·with another pair. If the wheels are 
to be reground, they are taken to a gang of four Springfield 
g rinders, where they are ground down about one-sixteenth of 
an inch in circum ference. The wear on the elevated road is 
parti cularly on the tread of the wheel1 and for this reason, as 
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stated, the wheels have to be turned down about once in three 
months to reduce the flange to the proper section. The lathe 

hold the retaining rings together, see Fig. I, the wheel is swung 
over the gas burner, shown at the side of the elevator in Fig. 6 

... 

FIG 8.-WHEEL LATHE WITH SECTIONAL GEAR, SHO W N WI TH GEAR CASE RAISED 

used for this purpose is shown in F ig. 8, and is arranged fo r 
turning down two tires at once, with two tools on each side. 
T he wheels are brought to the lathe on the special truck shown 
in the foreground, and as th e 
la the is driven by gearing the 
gear is made with a sect ion 
which can be Ii fted out and re­
placed in order to inse rt the axle 
and wheels in the lathe. As 
shown in the engraving the gear 
case is rai sed to show the sec­
tional gear and the removable 
section is shown in the fore­
ground. 

and also in F ig. 9. The tire is then knocked off. A new tire, 
which has been carefully bored out on the tire lathe, shown in 
F ig. 9, is then heated and slipped on to the old center. The tire 

Two sizes of wheels are used, 
a 33-in. and a 3I-in. wheel. The 
former is allowed to wear down 
to 30¼ ins. in diameter, and the 
other to 28 ins. in diameter be­
fore being re-tired. From two 
to three years are usually re­
quired to wear out a wheel in 
the tread. Owing to the dif­
fe r ence in diameters of partially 
worn wheels, it is, of course, es­
sential for · good electric motor 
operation to exerci se great care 
in mating the wheels on the same 
axles, and to a certain extent 
those on the same motor truck. 
The maximum difference per­
mitted under ordinary conditions 
fo r wheels on the same axle in a 
motor truck is Ys in. in circum-

FIG. 9.-RADIAL CRAN E TIRE LATHE F OR BORING TIRES, AND GAS HEATER FOR PLACING 
THEM ON HUBS 

fe rence, while the difference between the wheels on two axles 
may be ¼ in. in circumference. 

W hen a wheel is re-tired the usual way of loosening the tire 
by heating it is employed. After knocking out the rivets which 

is bored to .001 in., and is .031 in. smaller in diameter than the 
center. A pneumatic hammer is used to knock out the tire 
rivets. 

Open-hearth cold-rolled steel axles with solid gears pressed 
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on and keyed to the shaft are used, as shown in Fig. r. 
A ll axles before being used are tested in the machine £hown 
in Fig. ro. The axle is fir st laid in the straps which extend over 
each end, and a pressure of 25 tons is applied from below in the 
center of the axle, and the deflection is recorded by means of 
the gage illustrated. This pressure should spring the axle 
about ¾ in. If the axle does not come back to the zero point 
a permanent deflection is shown, and the axle is rejected. T he 
company not only test s new axles in this way but tests a ll axles 
by this process once every two months. 

JO URN AL W EAH. 

On account of the large number of' curves on the Boston 
Elevated lines it is found that the ends of the journal brasses 
as well as the journals themselves wear very fast, but the com­
pany has adopted a plan of renewing the end of the axle. 

FIG. 10.- AXLE TESTING MACHINE 

\i\Then the button is sufficiently worn as to require replacing. 
it is turned off and the journal is turned down. A new button 
fitted with a thread is then screwed on, being first heated to 
ensure a perfect fit. A hole is then drilled at the line of division 
between the new end and the old axle, and a No. 38 screw, 
1¾ ins. long, is put into the drilled hole. T he top of the screw 
is then riveted over. This will hold on the new journal button 
until it is worn out. The wear on the journal, outside of the 
end wear, is trifling. 

•• 
A peculiar suit against the Northern Ohio Traction & Light 

Company for $rn,ooo damages for alleged electrocution is now 
pending in the Common Pleas Cou rt at Akron. The suit is 
brought by the estate of the late 0. P. Whee ler. The claim is 
that Mr. Wheeler, who was connected with the Citizens' Sav­
ings Bank, was shocked to death in the bank' s vault whi le turn­
ing on an electric light, because of defective wire insulation. 

RESULT OF THROUGH SERVICE BETWEEN CLEVELAND 
AND TOLEDO 

In a recent issue of th e STREET RAILWAY JouRNAL a table 
was presented, showing the extent of the through business 
between Cleveland and Toledo secured by the Lake Shore Elec­
tric Rai lway during the past year. The company has just com­
piled some additional figures showing the total number of pas­
sengers carried for each month of l903, and the average fare 
paid by each passenger. It wi ll be noticed that in J anuary, 
1903, the number of passengers was 166,467, and that the 
average fare paid was $0.189, while in A ugust nearly twice as 
many passengers were carried, and they paid an average of 
$0.238. T he average per passenger increased steadily, clue 
largely to the increased through traffic. Here is the table: 

1903 Passengers 
January ................... . 166,467 
February .................. . T 57,880 
l\[arch .................... . 203,843 
April ..................... . 202,613 
l\1ay ...................... . 238.622 
June .......... ............ . 228,986 
July ............ .......... . 275,007 
A ugust ... : ............... . 304,70T 
September ..... ............ . 254,027 
October ....... ............ . 229,123 
November . . . . . . . . . . . . . . . . . . 194,105 
December . . . . . . . . . . . . . . . . . . 194,469 

Average per passenger fo r 1903, $0.217. 

Average 
Fare 

$0. r89 
.186 
. r87 
.190 
.200 
.2 14 
.223 
.238 
.236 
.230 
.229 
.228 

President Bicknell has a lso prepared a statement showing 
the earnings of the limited cars on the Lake Shore E lectric. 
For October the westbound limited earned an average of 
$0.2893 per car mile, while the eastbound limited ea rned an 
average of $0.351 per car mile. T he average for all limited 
cars for October was $0.3201 per car mile, while the general 
averao-e of a ll cars on the Cleveland & Toledo divi sion, inclucl-

G> • • • 
ing the limited cars, was $0.2349 per car 1mle, showmg an 111 -

crease of limi ted earnings over general average of $0.0852 per 
car mile, or an increase of 36 per cent. 

The showing in November was even better than in October. 
The average earn ings of a ll limited cars during November was 
$0.3495 per car mile, while the general average for all cars on 
the Cleveland & Toledo division was $0.2225, showi ng an in­
crease of earnings fo r the limited cars over general average of 
$0.127, or an increase of 57 per cent. 

December made a st ill better gain , and on some runs the 
earnings exceeded $r per car mile. Mr. Bicknell expects the 
earnings of the limited cars to show still greater car mile earn­
ings during the present yea r. 

•• 
PACIFIC ELECTRIC RAILWAY COMPANY TENDERS RECEP-

TION TO ITS EMPLOYEES 

Employees of the Pacific E lect ri c Railway Company, of Los 
A ngeles, were tendered a most enjoyable reception, \Vednesclay 
even ing, March 9, by the management of the company. T he 
employees took the occasion to present the retiring superin­
tendent of the Northern division, \V. H. Smith, a gift of a 
complete cabinet of sterling si lver. An elaborate collation was 
served in the Dutch dining room . 

\i\Then the Grand Rapids, Grand Haven & Muskegon Railway 
was built the prediction was made that a 40-mile third-rail line 
would be a failure in the severe weather to which Michigan 
is accustomed in winter. However , the road has been operated 
with less trouble than anticipated, and in several seve re storm,; 
prov_cd more effic ient than some of the trolley lines operating 
under like conditions. 
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ORGANIZATION AND OPERATING FEATURES OF THE 
PACIFIC ELECTRIC RAILWAY COMPANY'S SYSTEM 

Many of the operating fea tures of the Pacific Electric Rail ­
way Company, of Los Angeles, a re of interest and will be 
treated in detail. For the operation of the city and interurban 
ca rs the system is divided into four divisions, each in charge 
of a superintendent, who reports directly to the general man­
ager of the company. T hese divisions a re respectively the 
Los Angeles division, handling the four city lines in Los 
Angeles; the Southern division, operating the Long Beach, 
\Vhittier and Ascot Park lines, and the local cars in Long 
Beach; the Northern division, operating the Pasadena, Mon­
rov i'a and San Gabri el lines, as ,,vell as the local cars in Pasa­
dena; and th e Mt. Lowe division, whi ch handles the Mt. Lowe 
cars to Rubio Canyon and the cable and electric cars above that 
point. T he superintendent of the Mt. Lowe division is also 
manager of Y e A lpine Tavern on lVIt. Lowe. T he Northern 
and Southern are the largest divi sions, and together they regu­
la rly operate 332 cars out of and 333 cars into Los Ange les 
daily. 

HIRI NG AN D I NST R LTC'JI NG .ME N 

As to operating and handling of the men, the methods of the 
different superintendents are in general similar, differing only 
in deta ils. E ach superintendent has fu ll charge of the hiring 
and discharg ing of the men on hi s lines. 

On th e L os Angeles di vision the men a re fir st sent to the 
chi ef surgeon for examination , and, in the case of a motorman, 
is put a week in the shop to learn about the motors, con­
tru llers, air brakes and other equipment of a ca r. T hen he 
spends a week, or until such time as he is proficient in handling 
a car , on one of the city lines in charge of an old employee. 
\\Then he ha s mastered that line he is given one run on each 
of the other lines, so as to become acquainted with the route, 
the location of circuit breakers, etc. H e is then given a rigid 
oral examinati on by the superintendent , and, if success ful, is 
put on the extra list. 

On the Southern div ision the superintendent , a ft er selecting 
hi s men, by their genera l appearance and hi s impression of 
them, puts them on a run in charge of a regula r man for in­
s trnction. If a motorman, he stays about ten days, or until he 
becomes fa miliar \\'ith the controller and the method o f 
handlin g the car, and learns the location of fu ses, light switches, 
etc., as well as how to make repairs to the ca r on the road, that 
is, so far as a motorman can make repairs. Then he is sent to 

the fo reman of the car repair shop, with instructions that he 
educate the applicant in the construction and operation of the 
motors, controllers, brakes, etc. This shop instruction usually 
takes two days, after which he is required to pass a severe oral 
examination, and is then put on the ex tra list. No printed 
fo rm is used, as the man would be apt gradually to get ac­
quainted with the questions. 

Similar methods a re used on the Northern division in hiring 
men. After a man passes the physical examination he is given 
a copy of "The Motorm~n and His Duties," which is quite 
generally u sed by all the superintendents, and is then required 
to spend three days in the car house tracing the wiring and 
familiarizi ng himself with the car equipment. He is then put 
on one of the lines, generally the Pasadena Short Line, for 
about eight days, and is reported to the trainmaster at the end 
of that time by the regular man, with a writ ten statement as 
to his competency. T hen he is put on the main Pasadena line 
for two or three days, and for about the same length of time on 
the Monrovia, San Gabr iel and Pasadena local lines, so that he 
becomes thoroughly familiar with the entire division. It is 
usually necessary for the applicant to spend about thirty days 
in this manner on his own time. H e is then thoroughly ex­
amined by the trainmaster on the usual points, and also on 

proper procedure in case of wreck or emergencies, and is put on 
the extra list. 

Until recently all trainmen were required to deposit $25 with 
the company when they entered its employ as extra or regular 
men. That system has now been abolished, and in its place ohc 
adopted that has been in successful use by the Los Angeles 
Railway Company. By it all men are required to give a bond 
with a surety company. This bond is for $500, and costs $5, 
the employee and the railway company dividing the cost. The 
surety company, through its staff, looks up the record of the 
applicant, and, if sa ti sfactory, he is hired. When a man first 
applies he is put to work, the bond company guaranteeing hi s 
record until they have completed their investigation. By thi s 
method the company is spared the bookkeeping expense that 
was necessary to keep account of the deposits, and is also freed 
from th e trouble of investigating the records of the men. 

OFFENSES AND PENALTIES 

No merit or demerit systems are at present in use on the 
system, the record of each man being largely a matter of per­
sonal judgment on the part of the superintendents. The Brown 
sys tem was used on one of the divisions for a time, but was 
abolished, as it was not regarded as satisfactory. For offenses 
the men a re la id off, and this method proves very effective. If 
the offense is ser ious enough, or if it is a lesser one com-

□ 

F I G. 1.- RAC K S WITH CARDS SHOWING ORDER OF R UNS AND 
SENI O RITY O F Ei\IPLOYEES IN SUPERINTENDENT'S OFFI CE 

mitted by a previous offender, the man is generally discharged. 
In case of small accidents, due to carelessness of the motor­
man, such as the smashing of the end of the car, one oi . the 
superintendents has found it advisable occasionally to give the 
man the choice of being discharged or of paying the cost of the 
damage. \Vhen such an occasion arises the man invariably 
pays, thu s lessening the cost to the company as well as giving 
the man a severe lesson. 

On one of the divisions, for violation of the rules a bulletin 
is posted giving the particulars without the name of the man. 
When a man is discharged his name is posted. On the other 
divisions it is thought that the fact of a man being given a lay 
off is sufficient notice to his fellow workers that he has com­
mitted an offense. The men all have printed books of rules, and 
they a re r equired to be uniformly polite and courteous to pas­
sengers as well as proficient in the handling of the car. The 
men are closely watched by the superintendents and inspectors 
fo r infringements of the rules, and frequently regular trainmen 
in the employ of the company serve as "spotters" or secret 
inspectors, unknown to the other employees. Records are kept 
of all discharged men, and frequently the company is asked to 
give information to other companies to which the men apply 
for work. It may be said, to the credit of the Los Angeles 
railway companies, that their trainmen are generally courteous 
and above the average of intelligence. 

SENIORITY RACKS AND RUNNING BOARDS 

In the office of each superintendent are maintained two 
boards, or frames , one for indicating the seniority of the men, 
and the other the order of runs. The two boards in the Pasa-
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dena car house are shown in Fig. I, the seniority board being 
at the left. These racks are very similar to those used in 
Camden for giving the order of th e extras, described in the 
STREET RAILWAY JOURNAL for Dec. 3, 1903. They have vertical 
wood strips, spaced about 2 ins. or 3 ins. apart, to suit the 
lengths of the cars used, and have oblique slots in which the 
cards are inserted. Glass doors, which lock, permit the boards 
to be viewed by the trainmen. Half of the seniority board 
shown is devoted to the conductors and the other half to the 
motormen. A card is fill ed out for each man and bears hi s 
name, number and date of employment. Each space is num­
bered, so that the relative r ank of a man may be instantly 
determined. On one of the other seniority racks the longest 
dimension is the verti cal one, and two are used for conductors 
and two for motormen, the former havi ng white cards and th e 
latter blue. As was mentioned in the STREET RAlLWA Y 

J oURN AL some time ago, the company recently ave rted the 
unionizing of the trainmen, and, fo r their loyalty to the com­
pany, the men were advanced two year s in se nior ity. T hi s is 
shown on the cards by setting back the elate of their employ­
ment two years from the time of actual employment. Suspen­
sions for offenses do not affect the seniority of the men. 

The running board is made up from the seni ority rack, the 
oldest motorman being g iven the fir st choi ce, then oldest con­
ductor, then the next oldest motorman and conductor and so 
on. This choice of runs, or "shake up,' ' as it is called, occurs 
every three months on the city division.. On the interurban 
divisions it is made every six month s, or when new lines are 
opened, or runs changed so as to alter their desirability. D e­
sirable special runs, such as trolley parties and observation 
cars, are always given to the oldest men. T hi s running board 
is made up every afternoon for the following day, the changes 
being necessary on account of lay offs, di scharges, extras, etc. 
At the top of the center space is placed a card with the name of 
the line and below on the small cards a re given th e number of 
the run, the time run, the time off and the total time of the 
run. At the left are placed th e cards of the conductors who 

1.E:'NGTH 4t'-2" 

!.EA.TS 48 

~ WT. 41,000 I.BS. 

FIG. 3.-CARD RECORD BLOCK 

have chosen those runs, and at the right the cards of the motor­
men. On one of the boards red cards are used to designate 
extra men. 

CREWS AND EXTRAS 

On the Southern division there are employed about forty 
regular men and twenty extras, and on the Northern division 
there are sixty-nine regular crews and about forty extra men. 
The extra lists are kept as low as possible, but on a-:count of the 
frequent excursions the company is required to keep a large 
proportion of extra men. The extra runs are given to the extra 
men in rotation, so that they all receive a fair share of the 
work. When there is a vacancy in the regular list the senior 
extra man is promoted to the vacancy. Two or three crews are 
required to report at each of the car houses the first thing 
every morning, so as to cover all th e runs. Arrangements are 
made so that all extras can be reached by telephone, and certai n 
crews report by telephone during the day. 

Bulletins for the train men are posted in all the car houses, 
and copies are sent to the general manager's office. In cases 
where crews live at terminal points bulletins are also posted 
there. On the Southern divi sion each man is required to sign 
every bulletin affecting him, and these signatures are checked 
up every week. 

WAGES 

rhe prevailing wages on all the lines of the Pacific Electric 
Railway Company are 22 cents an hour for extra men, 22¼ 

FIG. 2. - CAR EQUIPMENT RECORD CASE IN GENERAL 
MANAGER'S OFFICE 

cents for regular employees, 23¼ cents after five years, 24¼ 
cents after ten years, and 25¼ cents after fifteen years. T he 
men generally work about ro¼ hours a day, that time being 
preferred. The company gives the men no premiums except 
in exceptional cases, as has already been cited in the instance 
of their being advanced in seniority for loyalty during labor 
troubles. On th e Northern division the busiest time of the year 
comes during the Christmas week and on New Year 's Day, 
when the annual Tournament of Roses occurs at Pasadena. If 
the men succeed in handli ng their cars during this period with­
out accident, as they generally do, they are given a large ball 
at Pasadena, Echo l\fountain or other suitable point. The men 
a re required to buy the ir own clothes, but the company pur­
chases their caps and sells them to the men at cost. T hese caps 
a re distinguished from those on the other Los Angeles lines by 
having white duck covers. 

SCHEDULES AND TIME-TABLES 

E laborate schedules and time-tables are necessarily required 
for such a large system. For the Los Angeles division time­
tables of each line, with running points, are posted in the car 
house, and each crew is required to copy down the schedule 
for its run. T he superintendent and inspectors carry cards in 
their pockets on which a re printed the time when cars should 
pass certain points on the lines, so that the crews may be 
checked up by the officials as happtn to be in different parts of 
the city. 

On the single-track interurban lines time schedules with 
meeting points are made out and given to the men. On the 
\i\lhittier line the schedule is so arranged that, although the 
cars operate at nearly 60 m. p. h. they seldom have to wait 
over a minute at terminals. It is the intention of the com­
pany to have all its lines double- tracked, but th ey a re sometimes 
opened up as single-track roads, and so operated until the con­
struction work is completed. The Long Beach cars operate 
at a maximum speed of 60 m. p. h ., and make the trip of 21 

miles in the schedule time of 40 minutes. Morning and even­
ing flyers cover the distance in 30 minutes, and make two rail­
road crossi ng stops and three street stops in Long Beach. The 
regular service to Long Beach is every 15 minutes, and to 
Whittier from 30 minutes to an hour. 
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For the lines of the Northern divis ion the time-table shows 
the running time of 609 regular daily trains and contains up­
wards of 20,000 figures . Copies are posted at the car houses, 
despatcher' s office and terminals. This time-table shows a 
servi ce of from 7 minutes to 13 minutes on the Pasadena Short 
Line, a 15-minute service on th e main Pasadena line, and half-

r 

FIG. 4. - SO., NE .\T SHXM DATT L E 

hourly service on the Monrovia and A lhambra lines. On the 
sheet are a lso printed seve ral genera l in structions to the trai n­
men. 

T he company is well prepared to handle large crowds. On 
Sundays and holidays cars are put on to meet the demand, the 
Long Beach line frequently requiring cars 4 minutes apart. 
On such days from 16,000 to 18,000 people a re often h andled on 
that line, the record being ._io,ooo people fo r Long Beach. For 

been devised by Joseph McMillan, chief clerk to the general 
manager, and is in use in his office. It consists of a wooden 
case, 71 ins. x 52 ins. in size, mounted on the wall, with sliding 
glass doors, as shown in Fig. 2. The case is divided into 
twenty-four horizontal rows or slots, in which are placed 
movable blocks to designate the different types of cars. These 
blocks are of wood, 3 ins. long, 1¾ ins. wide and¾ in. thick. 
On each block is mounted an outline photograph of a car, as 
shown in Fig. 3, actual photographs of the different classes of 
rolling stock being used. On the margin of the block are 
printed the length of the car, the number of seats, weight, motor 
equipment, and any other descriptive information that is de­
sired. For example, the block shown in Fig. 3 represents car 
No. 200 of the "200" type, such as nms on the Pasadena lines, 
ancl its description is as follows: Length, 41 ft. 2 ins.; seats 
forty-eight; weight, 41 ,000 lbs.; four 50-hp motors. For other 
cars of the same type the various car numbers are inserted by 
pen in the number spaces on front and sides of the car, which 
a re purposely left blank. 

One of these blocks is made up for every piece of rolling 
stock owned by the company, and th ey are arranged in the case 
after name blocks to represent on what lines they are used, 
whether they are ''special'' cars, such as maintenance of way 
and line tower cars, whether they are in the shops for repair, 
or "extras," " not in service," " freight," etc. The case is 
changed from day to clay, in conformity with the information 
whi ch is sent into the general manager's office by the division 
superintendents, mechanical superintendent and other officials. 
\Vhen the photograph, Fig. 2, was taken the case showed­
that twelve cars were in service on the Pasadena Short Line, 
thirteen standard cars, one combination mail and passenger 
car and two express cars on the Pasadena Main Line, and so 
on for a ll the lines; a lso that eight cars were in the shops, etc. 

TRAFFIC DEPARTMENT 

T he company has a very well organized traffic and passenger 
department , the work of which embraces the regulation of 
fa res. designin g and issuing of ti ckets and transfers, handling-

FIG. 5.- A CROWD OF 10,000 PEOPLE GAT HERED NEAR LONG BEACH TO WITNESS A SHAM BATTLE-ALL RESULTS OF GOOD 
ADVERTISING 

the Tournament of Roses at Pasadena last New Year's Day 
the company carried 57,000 people over its two Pasadena lines. 
A s many as 80,000 passengers have been carried by the com­
pany on all its lines in one day. 

CAR EQUIPMENT RECORDS 

A novel and comprehensive method of keeping an accurate 
and up-to-date record of the car equipment of the company has 

excursions, tourist parties and holiday crowds, the operation of 
the observation cars, and the necessary advertising for all these 
features. Los Angeles is a very popular tourist city, and one 
of the features that helps to give the traveling public a good 
impression of the city, as well as a comprehensive idea of the 
neighboring attractions, is the facilities which the electric rail1 

ways offer to reach the different points. The traffic manager 
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of the Pacific Electric Railway Company is especially energetic 
in getting up excursions and special features. When a dele­
gation from another city, or a party of any nature, visits Los 
Angeles, the leaders of the party are looked up or communi­
cated with beforehand, and arrangements made for whatever 
trips they may desire-whether it be a trip to Pasadena and 
Mt. Lowe, a ride to the ocean on the Long Beach line, or a 
visit to San Gabriel Mission. The party is then taken in private 
cars, which are in charge of competent guides, to explain the 
scenic features, and all the time desired is spent at the different 
points. For these excursion trips th e company makes low rates, 
which are from IO per cent to 30 per cent lower than the regular 
fares. It figures , however, that a great many more are induced 
to go by having the party travel together, and another advan­
tage is that the regular daily traffic is not congested. As 
examples of such parties which have visited Los Angeles lately 
and been thus taken care of by the traffic department of the 
company, may be mentioned the Chamber of Commerce dele­
gations of San Jose and Oakland, with about 200 in each, and 
the party of Dr. John Alexander Dowie. 

When the traffic manager has no special attraction on hand 
to offer the public, such as dances at Long Beach or snow 
on Mt. Lowe he endeavors to get up one on hi s own account, or 
assists others in arranging for special features at points on the 

FIG. 7.- DISTANCE TABLE USED ON WHITTIER DIVISION 

lines. As one notable instance of what a little energy and 
judicious advertising will do to help pay dividends, may be 
mentioned a sham battle, given by the local companies of the 
California National Guard last January. H. F. Stewart, the 
traffic manager, personally arranged for this event. A site was 
selected near the ocean, that could be easi ly reached by two of 
the local Long Beach lines, and the land leased for the event. 
The troops were given their transportation, and the company 
also paid for the ammunition used and for other expenses. The 
sham battle was widely advertised in the local papers and by 
placards and hand bills. The result was, that on a spot where 
probably no more than thirty people had ever congregated 
before, there assembled a crowd of 10,000 people to witness the 
maneuvers, Fig. 5. As each passenger paid 50 cents for the 
round trip it can easi ly be realized that the event was a money­
maker for the company, the expenses being comparatively 
small. It was on this occasion that one car was observed carry­
ing 160 people inside and forty-three on the roof. 

One successful feature that has recently been introduced by 
the traffic department is the operation of an observation car 
over some of th e lines of the Northern division. T he com­
pany's parlor car , " Poppy,'' is used for the purpose, the leaving 
time being 9 :oo a. m. daily. Opportunity is allowed for visits 
to the Cawston ostri ch fa rm and San Gabriel Mission, and, at 
Baldwin's Ranch , time is given for lunch and a drive through 
that magnificent property. The car returns to the city early in 
the afternoon, thus giving ample time for it to be rented out 
to private parties or for special excursions. A competent guide 

has charge of the car, and for the trip $r is charged. It is 
seldom that this car does not net the company $40 or $50 a day. 

A "Seeing Los Angeles" car is operated by the Los Angeles 
• Railway Company over its lines, but the city lines of the 
Pacific Electric Railway in Pasadena do not afford as good an 
opportunity to see that city, so the Pasadena Board of Trade 
has made arrangements with the railway company to meet the 
Los Angeles cars with tally-hos and carriages for drives about 
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FIG. 6.-RATE SHEET ON LONG BEACH DIVISION 

the city, 75 cents being charged for the trip from Los Angeles. 
Similar observation trips are given, which include admission to 
the ostrich farm and stop-over in Pasadena. 

FARES AND TICKETS 

The passenger rates charged are fixed for all stations ac­
cording to rate sheets supplied to ticket agents and conductors, 

and at present run up to 35 cents ··-----·---------------------
for a 2r-mile ride. T he rates vary Auditor's Stub -
from I¾ cents to 2 cents a mile, and 
although they are just as high, or 
even higher, than the fares on the 
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THIS IS GIVEN 
FOR RETURN TRIP 

steam roads, the elect ric rai lway gets practically all the local 
business. The round-trip fares average about r¾ cents a mi le, 
the high est being 50 cents where a single fare is 35 cents. Rate 
sheets, such as shown in Fig. 6, are made out for each line, and 
conductors collect for single or round-trip fares according to 
these rates. 

Mileage books of 500 mi les are sold for $6.25, good on 
all lines except the Mt. Lowe division. T hese mileage books 
may also be used for the transportation of persons accompany-
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ing the purchaser. For conductors ' use in determining the dis­
tances between poi n ts fo r mileage, or fo r any form of ticket, 
distance t ab les are made up for each line, such as shown in 
Fig. 7. V-/hen a conductor collects fo r a round-trip fa re on a 

PACIFIC ELECTRIC RAILWAY COMPANY 

-----~---- -------190 _ _ 

To MEDICAL DEPARTMENT, 
311 '"312 DOUGLAS B U ILDING. 

LOS A NGELES 

The bearer· ______ _ _____________ __,·s in the service 

of this <;ompany and is entitled to medical and surgical treatment , except fo r s ickness or 

in jury resulting from vicious habits or contracted prior to entering, t he service. 

DR. E. A. BRYANT, Sig nature, _ _ _ ___ __________ _ 
CHIEF S URGEON 

DR,. E. F . DILLON, 
DR. H. G. CATl!S, 
DR. G. L. HUTCHINSON, . 

ASSISTANT SURGEON S 

Form M•DJ.11.f. 8-03 

T itle _____________ _ 

O l"l"ICf; HOURS '. 10 TO 12 A. M . 2 TO 4 AND 7 TO 15 P M 

S UNDAYS~ 10 TO 12 A. M. ONLY 

FIG. 10.- ORD E R BLANK US ED I N HO SPITAL DEPA RTMENT 

car he rings up the total amount on the Ohmer recording fa re 
register, and gives the passenger a return ticket, such as shown 
in Fig. 9, on which are punched the date, the fare paid, th e 
direction of return trip and the destination. A n auditor's stub, 
contai ning the same number as the ticket, is returned to the 
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auditor by the conductor with his 
trip sheet. 

T he standard round-trip ti cket 
sold is simila r to that used on 
steam roads, and consist s of two 
coupons. T here a re about ten 
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FIG. 12.-CERTIFICATE OF EXAMINATION 

vari eti es of this ticket, and the same ticket is used for half­
fares with a large "¼" printed on the face of the t icket in red. 
Fig. 8 is t he standard skeleton ticket used foi; excursions and 
for passage to any way point from any t icket station. 
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The traffic department believes in the value of advertising, 
and regular spaces are carried in the local papers and many of 
the Western magazines and guides. It also issues folders, 
descriptive of each line, a general guide to all its lines and 
several special booklets, time-tables, etc. Fig. I I shows a col­
lection of some of the large posters issued by the company. 
T he.re are several tourist guides and pocket time-tables pub­
lished by private parties, and the company's schedules are 
always published in these. 

HOSPITAL DEPARTl\lENT 

The company maintains a very well organi zed hospital de­
partment, which has under its supervi sion the medical at­
tendance of all injured or ill employees, including hospital 
cases, examining all applicants for train service and the main­
tenance of "fir st aid" boxes in all power stations and sub­
stations. The department is under the direction of a chief sur­
geon and three assistant surgeons. T he same physicians have 
charge of the hospital departments of the other electric railway 
companies in Los A ngeles, and there is a total of about 4000 

men who have a right to their services. About 2100 of these 
men are employed by the Pac ific E lectric Railway Company. 

When a man is entitled to medical and surgical treatment a 
surgeon's order blank, Fig. IO, is made out and signed by th e 
foreman, superintendent or other offic ial to whom he reports. 
This blank is delivered to the surgeon. The surgeon in charge 
of a case makes out an accident report for every case, 
and this is sent to the general manager's office, the surgeon 

FIG. 14.-0RGANIZATION CHART 

FIG.13.- HOSPITAL OR FIRST AID CASE I N STALLED I N STATIONS 
AND SUB-STATIONS OF PACIFIC ELECTRIC RAILWAY COMPANY 

keeping a duplicate. The surgeons also make a physical ex­
amination of all applicants for train service, examining the men 

especially as to their vision, hearing, color 
sense and general condition. A certificate 
of examination for each man is made out 
in duplicate on the blank, Fig. 12, the 
original being sent to the division superin­
tendent. 

For the support of the hospital depart­
ment the men are each required to pay to 
the company 50 cents a month, that sum 
being taken from their salaries. For this 
sum a man is entitled to medical and sur­
gical treatment for all cases, except for 
sickness or injury resulting from vicious 
habits or contracted prior to entering the 
service. As a rule, the cases are treated at 
the employees' homes, but if serious, they 
are removed to a hospital, the best of at­
tention being given in all instances. It has 
been found that the 50 cents a month from 
each employee just about pays the expenses 
of the department. When it exceeds the 
expenses the surplus goes into the fund, 
and when that is exhausted the company 
stands the extra expense. 

One valuable feature of the hospital 
treatment is the maintenance in all the 
power houses and sub-stations of the com­
pany hospital, or first-aid boxes. These 
cases, as may be seen in Fig. 13, contain 
everything needed for giving first-aid treat­
ment in case of electrical shock or hum or 
other accident, and in many instances limbs 
have been saved by the prompt use of the 
contents of these cases before a physician 
could be obtained or even ~a iled . T he 
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equipment of a standard case 1s as follows: Bottle of 
carron oil for burns, bott le of benzine, can of absorbent 
swab balls, wash basin, towel, box of absorbent cotton, 
t in box of lint handkerchie fs, jar of Li nton moist gauze, 
b,ottle of vaseline, six packages of absorbent lint, twelve 
Li nton gauze bandages of I-in., 1¼-in ., 2-in. and 3-in. 
sizes, four black bandages, shears, tweezers, roll of adhesive 
tape and book of instructions. T he cases are conveniently 
placed, and the sub-station operators are instructed in the use 
of the materials and in the treatment of different case_s. Each 
station is also provided with a st retcher for use if necessary. 

ORGANIZATION AND OFFI CERS 

For the operation of the different departments and the hand­
ling of the large force of men h ired by the Pacific E lectric 
Railway Company, a well-defined organization is necessary, 
and the accompanying tree, Fig. 14, illustrates this clearly. 
It is seen that all the executive dutie s of management are cen­
tered in the vice-president and general manager, who reports 
directly to the president. The treasurer reports to both officials. 
In the case of the ch ief electrician there is a division made, he 
reporting on construction work of overhead lines to the vice­
president and general manager, and on maintenance of the over­
head work and the electrical shops to the mechanical superin­
tendent. The chief engineer is shown as reporting to the gen­
eral manager, but in the instance of Mr. Pillsbury, the present 
incumbent of the position, he reports on new and preliminary 
construction work directly to Mr. Huntington, the president, 
and really acts as an advise r to the president . As this ar­
rangement is really made for Mr. Pi llsbury on account of hi s 
long and valuable experience rather than for the chief engineer 
as such, it is not shown on the tree. The position of consulting 
electrical engineer is somewhat different than the other officials, 
in that Mr. Masson, who occupies that position, maintains hi s 
own office force and staff of engineer s, and does work for the 
other Huntington corporations and fo r outside parties. Under 
hi s supervision are placed the des igning and construction of all 
electrical feature s. The land department is really a separate 
corporation, known as the Pacific E lectric Land Company, 
which hand les a ll lands purchased in building new lines, the 
railway company retaining ownership only of the right of way. 

T he fo llowi ng-named gentlemen constitute the present 
offic ers of th e Pac ific Electric Railway Company: President, 
Henry E. Huntington : vice-president and general manager . 
Epes Randolph ; treasurer, I. \V. Hellman ; secretary and 
auditor, S. C. Baxter; land agent, George S. Patton; traffic 
manage r , H. F. Stewart; purchasing agent, C. F. Brady; super­
intendent Northern divi sion, J . B. Rowray; superintendent 
Southern division. F. Van Vranken ; superintendent Los A nge­
les divi sion, J . B. Rowray (temporari ly); superintendent Mt. 
Lowe divi sion and A lpine Tavern, J. F. Turner; chief engineer, 
George E. Pillsbury ; consulting electrical engineer, R. S . 
Masson; superintendent mechanical department, \i\Tilliam Jen­
nings: chief elect rician, S. H. Anderson ; engineer of buildings, 
E. S. Cobb ; chief surgeon, Dr. E. A. Bryar.~. 

•• 
THE RIVER TUNNELS IN CHICAGO 

T he prospect that a bill may be passed by Congress order­
ing the lowering of the tunnels under the Chicago River , 
because they are at present obstructions to navigation, has 
brought to a head the question as to what should be done w ith 
these tunnels by the ci ty in case the government should re­
quire them to be lowered to permit the deepening of the river. 
Some a re in favor of abandoning the tunnels altogether for the 
present. If the tunnels are lowered the approaches will have 
to be moved back a block 01 more each side of the river to avoid 
too steep grade. Tunnels would prove valLable adjuncts to a 
system of underground street railway subways in the down­
town district, and this solution may be finally adopted. 

THE STANDARDIZATION OF EQUIPMENTS 
BY C. E. FLYNN 

Many of the smaller roads that began operating electrically 
about 1890 have found themselves, a fter a few years, with a 
miscellaneous equipment, purchased to take care of increased 
traffic at various times. Especially is thi s true of motor and 
truck equipments, any of which, wh ile in fairly good operating 
condition at present, are practically obsolete or odd equipments, 
and repair parts when purchased are d ifficult to obtain. If 
purchased at a ll, the cost is excessive. T he result is continuous 
annoyance and continually increasing ·operating expenses. The 
outcome is that the company, in order to keep its miscellaneous 
motors, etc., in some sort of operating condition, is compelled 
to manufacture its own repair parts, which means an increase 
in the shop force. But with all this, the odd or obsolete motors 
and trucks are generally in a crippled condition when needed 
most, on holidays, during the summer time, when travel is 
extremely heavy. Or, if they are not actually crippled they are 
sent out, and generally break down on the road, causing block­
ades and general financial loss to the company, to say nothing 
of the annoyance to passengers, who vent their feelings on the 
management in language of " high voltage and considerable 
quantity." When the cause of these odd equipments giving 
so much trouble is investigated it will generally be found that 
the shop superintendent is in th e habi t of keeping them as 
extras as far as possible, and when they get out of order, and 
the proper repair part is not to be had, he w ill use some make­
shift substitute that is "good enough;" or , in case there is 
a rmature or field trouble, it will get a " lick and a promise" for 
something better- next time. 

Now, it may be that the motors are not obsolete, but simply 
odd equipments purchased at different times. The trouble is, 
there are so many kinds. · In fact , it is not uncommon to find 
a company operating, say, a thirty-car schedule that will have 
approx imate ly forty double motor equi pments, including, say, 
eight different types of motors of practically the same horse­
power. Upon looking further, it wi ll be found that , say, about 
five of the odd equipments are included in twelve of the forty 
car equipments, and that the remaining three types are in 
twenty-e ight car equipments. U nder such circumstances I 
have found it good practice to standardize equi pments as much 
as possible, and thi s can be done at this time at a surprisingly 
small cost by exchanging the odd equipments fo r types cor­
responding to those used on the major ity of the cars. This 
can be done through one of the many dealers in rebuilt equip­
ments, or an exchange made with other roads. Supposing that 
the forty equipments are distributed as follows: 

Type No. r. 15 30-hp. equipment. manufactured by A. B. & Co. 
... 2 , 8 " " " C. D. & Co. 

3, s E. F. & Co. 
4, 4 G. H. & Co. 
5, 2 I. J. & Co. 
6, 2 K. L. & Co. 
7, 2 

8, 2 

M . N. & Co. 
0. P. & Co. 

For the types numbered 4 to 8 inclusive th ere would be extra 
parts in the stock room approximately as follows : 
~ armatures, approximate value. . . . . . . . . . . . $125.00 
~ sets of armature coils, approximate value. . 25.00 
5 sets of field coils, approximate value...... 8o.oo 
c; commutators. approximate value . . . . . . . . . 30.00 
5 gears, approximate value ............. • - • 12.00 
5 pinions, approximate valu~ . . . . . . . . . . . . . . 3.00 
5 sets brush-holders, approximate value. . . . . 2,00 
200 lbs. fi eld wire, approximate value . . . . . . . .20 

5 sets brass journal bearings, approximate 

$625.00 
125.00 
400.00 
150.00 
50.00 

10.00 
40.00 

value ................ • • • • • • • • · • • · · • · · · · · 5.oo 25•: 
Controller and miscellaneous parts ...... • • • • 59-

1'his is supposing that the smallest practicable stock of repair 

parts is carried for each type. • 
This $1,500 does not take into account loss of mterest on the 
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stock investment, loss of car time, insurance, and the fact that 
repair parts and repairs on odd equipments are, as a matter of 
fact, never as well looked after in actual operation as if motors 
were confined to one or two standards. The same remarks 
apply to wheels, axles and truck parts. 

There are many cases where an exchange of motor equip­
ments with some other railway company can be made on an 
even basis, or wh en made with some second-hand supply house, 
motors corresponding to the majority already in use on the 
road can be obtained in exchange for something like $ 150 per 
double equipment. \ iVhen this is done it is possible to make an 
immediate r eduction in the number of repair parts kept in 
stock, which goes a long way toward paying for the cost of the 
change. In the case under discussion, th e twelve odd equip­
ments included in types 4 to 8 in the table would be exchanged 
for types I and 2 , resulting in a general lowering of the main­
tenance of equipment account and a consequent increase in net 
earnings, to say nothing of the mental relief obtained by the 
management. 

ACCIDENTS 
BY LINCOLN NISSLEY 

No explanations will excuse railroad accident s, fo r they are 
results of the same old cause, repeating themselves over and 
over. Some one is always a t fault , and investigation always 
shows that the trouble might have been avoided. H owever, 
explanations are always demanded and th e causes are carefully 
compared and weighed. The busy public always takes time to 
do this, but having linked the chain of circumstances together , 
the matter is dropped, with an idea that things are not as they 
ought to be, but with no knowledge of how they can be 
corrected. 

Some people ask why laws are not made to cover these cases. 
A reply is seldom received, for it is known that all railroads 
have regulations in force intended to prevent accidents. If 
these rules and regulations fail after years of trial and adjust­
ment by men whose every-day work makes them thoroughly 
acquainted with all the details that are affected by the rules, 
how can it be e:epected that State laws will better answer th e 
purpose? 

The constant repetition of accidents shows that the pro­
visions. made to prevent them are not sufficient, or that the 
regulations in force are not carried out, or that accidents are 
bound to occur. While it is true that there is always a suf­
ficient cause for every accident, still , an imperfection almost 
unnoticeable, or a cause almost inconceivable, may make 
trouble, and sometimes most serious trouble, while at another 
time a very serious defect may not have any bad r esult. A 
case comes to mind of a trolley car, under full headway, being 
blown from th e track- lifted so completely that the track was 
not injured in the least. Another, when the car left the track, 
on a sharp curve, the track remaining in good condition, the 
only conceivable cause being a spike or some obstruction on 
the outer rail causing the car to jump the track. On the other 
hand, at one point on a trestle a car broke all the bolts in a 
rail-joint , broke the joint tie, and broke the opposite rail ac ro ss 
from th e joint, and still the car was not derailed. H ow can it 
be expected that a defect like this-a broken tie on a trestle, 
supporting a rail-joint with the fa stenings broken, the opposite 
ra il also broken over the broken tie-should allow a car to pass 
over without causing a wreck? Instance after instance could 
be recited to show that the results are not in keeping with the 
apparent causes, and that it is impossible to prevent all acc i­
dents. H ow a better state of things can be produced will now 
be the subj ect fo r consideration, and naturally leads us into a 
broad field . 

It is evident that of the vast mileage of urban and interurban 

electric roads buil t during the last few years in this country, 
the larger portion are second-class roads, and that many of 
them have to be operated with the least possible outlay, in order 
that they may be operated at all. It is not to be expected that 
this class of road wi ll be as substantially buil t as the more 
favorable high-class lines operating many cars daily and 
servi ng a number of populous centers. Wooden or pile trestles, 
fo r instance, can be allowed on roads running only a few cars 
daily, these cars being light and run at a slow speed. It would 
not be justifiable to make use of such structures on an important 
line running many fas t trains at a high speed. That there is 
and must be a different standard of construction and equipment 
on different classes of roads is certainly th e case. 

T he fact that electric railways are fast being gathered into 
systems, with trunk lines already extending across some States, 
and aux iliary lines branching off almost to every town, is a 
matter of considerable promise. For, if honestly operated, a 
fa r better condition of roadway and equipment can be main­
ta ined than would be possible if each line was operated sepa­
r ately. Methods of work and standards of construction for the 
t runk line will be introduced on branch lines, as fas t as the 
business of those lines will justify. In this way a standard of 
excellence is established and a progressive movement started­
the two things most to be desired. 

Accidents may be divided into three classes: 
1. Defective Roadway. 
2. Defective Equipment. 
3. Inefficient Service. 
Of the first class, the most serious accidents are probably 

connected with defect ive bridges. T he faults of all the old­
style bridges have been pointed out over and over. Although 
an improvement over the old wooden type used for the early 
electric car , they were not intended fo r the present heavy cars 
and increased loads. T he fac tor of safety that was supposed to 
have been a known quantity is found to be very indefinite. All 
roads must know the weakness of th ei r old bridges, and any 
amount of watching and care cannot make them absolutely safe. 
T he timber structures are probably responsible fo r most t rouble, 
as they are subject to very rapid decay. T hey should be closely 
watched by trackmen and roadmaster s. Cattle guards, when 
constructed as "open guards," are liable to cause trouble, should 
a derailed car pass over an open guard where rails are spiked 
lengthwise on a stringer , without the use of t ies, as the truck 
would certainly enter the pit and a wreck would fo llow. All 
cattle guards should have good sound ties, which should be 
securely fastened in place, so that if necessary they would stand 
the blows given by derailed truck wheels. 

Broken ra ils are a source of many accidents, and this danger 
is one of the hardest to provide against. · T he writer has a 
record of over 100 steel rails that broke the last ten years, 
seventy broke wi thin a foot of the end of the fastening, show­
ing the weak place to be at that poi nt. T he precautions that 
should be taken are to have as strong joint fastenings as can 
be procured. T he joint and shoulder t ies should be sound and 
fu ll spiked, to hold the rail as firmly as possible in case it does 
break ; and good ballast is needed to secure properly tamped 
ties, thus preventing joints in a great measure from getting low. 

Another weak point wi tl~ the maintenance of rail s is that th e 
elevated rail on sharp curves keeps wo rking over. T he base 
of the rail on the outside cuts into the tie until th e latter are 
rendered unsafe, while the timber is still sound. T he inside 
base of the rail at the same t ime cuts the spikes until th ere is 
danger from the rail tipping over. T ie-plates are made which , 
if used, will prevent the ra il t ipping over by keeping it from 
cutting into the ties. One danger from frogs, guard rail s and 
rail s in cro ssings is that people get their feet caught in them. 
Blockin g- has sometimes been used to overcome this danger, but 
it soon decays or becomes loose, and is itself a source of dange r. 
The accidents occur ing at switches and frogs are numerous, 
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and are frequently the result of a split switch having previously 
been run through by a car or train damaging the switch. Some 
roads use a connecting rod with a spring attachment, but these 
are not safe at all times; fo r should snow or some obstruction 
clog the switch-rail the lever could sti ll be sprung to place and 
fastened, leaving the switch-rails in a dangerous position. Con­
nection rods could be made, however with a coil spr ing com­
pressible by passing wheels, but so stiff that a person in 
handling a switch could not spring it. 

Dangers to be classed with those of roadway, although 
having very little connection with it, are that of loaded teams 
crossing the track and of stock running at large on public 
highways, either of which if struck might derail the car or 
train. These are things over which the railway company has 
no control, and the only thing that can be done is to keep the 
wagon road next the track and over the rails in such a con­
dition that teams will not get stuck and delayed whi le passing 
over the track. Quite similar to the case last mentioned is that 
of stock being struck on the track, not on public highway. In 
this case trouble can be traced to defect ive fences or from gates 
being left open. The law requiring all railroads to fence their 
so-called right of way is a police regulation, made to protect 
the traveling public from accidents that are liable to happen 
when stock is run over. Railroads are held liable for damages, 
as accidents of this kind are considered to be the result of a 
lack in complying with the law. But it is impossible fo r ra il­
road companies to keep gates at farm crossings closed, and the 
land owners should be made responsible by law for all damages 
sustained on account of such gates being left open or insecurely 
fastened. 

Passing to the second class of accidents, those connected with 
the rolling stock, the item that first presents itself is that which 
has received so much attention in the last few years, viz., 
trucks. Defective wheels are sometimes responsible for acc i­
dents. A case in hand is where a wheel in the motor car broke. 
The base of the wheel had a circle of flaws in the center of the 
tread that were plainly visible on each piece of the broken 
wheel, and there were a large number of the pieces. There 
have been some accidents from trucks not being properly 
"trammed"-one wheel crowded the rail until the flange became 
worn half off, and very sharp, the other wheel not showing any 
sign of wear on the flange. Such trucks are very liable to catch 
the point of a switch-rail or frog. Brake beams and shoes get 
down and catch under the wheels, derailing the car. Axles and 
wheels break, causing wrecks. Motor suspension bolts become 
loose, allowing the motor to drop. Gear cases are broken by 
obstructions on the track, and the broken pieces are caught in 
the gearing, causing wrecks and derailments. These defects, 
like the defective wooden structures in the track, require con­
stant watching from all employees as well as from those who 
are directly in charge of them. 

The third class of accidents covers those that are the hardest 
to prevent. A mistake on the part of almost any employee 
engaged in the work of maintenance of road or equipment, and 
particularly of those in the operation of the road, brings in an 
element of danger which, though small, may result in a serious 
disaster. Still, work is done day after day without a thought 
of the responsibility that attends it. From the trackman who 
fails to find the broken rail, to the train despatcher who gives a 
"lap order," the same fault almost always exists, viz., the lack 
of close application.· 

Trackmen may fail to examine their track after heavy rains, 
or report a bad trestle, because recently examined by an engi­
neer. Superintendents may think a wooden structure will last 
another year, or until men are working in that vic ini ty. Car 
repairers may neglect to repair a car because 1t is not needed 
until the rush hour, when it goes out with the rest. Trainmen 
may leave a switch open, expecting to pass through again soon, 
but an "extra" reaches there first. Motormen follow close to 

another car or train, when the rule is to keep several minutes 
behind. These and many other slips that are made are all 
because of lack of close application. 

T he best service is obtained by carefully selecting men to do 
the work. T here should be different grades, and promotion 
should be the reward for careful and thorough work. It often 
happens that trainmen, in order to get over the road quickly, 
or to make up lost time, will t ake ri sks that are known to be 
wrong. The fact that violations of this kind are not noticed 
unless they result in a wreck, leads men to think that while the 
rules should be observed, when there is known to be danger, 
they are impracticable for con stant application ; and knowing 
if bad. results follow they will be met with · the severest punish­
ment, it becomes to them a matter of luck whether they get into 
difficulty or not. · 

Under this state of things, constantly neglecting small 
matters of precaution, men become familiar with danger and a 
condition of th ings the very opposite of what should be desired 
g radually comes about. Every time a regulation is violated the 
acute sense of responsibility is blunted, when, for the sake of all 
concerned, it should be constantly growing stronger. To thi s 
end all rules should tend ; they certainly should be made ap­
plicable at all t imes, and the fact impressed that it is as serious 
a matter to violate a rule at one time as at another. 

E lectric rai lway management is a complicated problem. It is 
a g reat and growing industry ; and, considering the difficulties 
to be overcome, is entitled to greater commendation. That the 
managements of our lines lay hold of improvements as fas~ as 
introduced shows that they recognize the importance of having -
everything in the best possible working order. Failures point 
out the way fo r improvement, and if their voice is listened to, 
and the lessons they teach is rightly obeyed a progressive state 
of systematic improvement in all departments will exist. With 
experience as a guide and a willing disposition to improve, 
what is now known to be an unsatisfactory state of things may 
be changed into one that will be hi s-hly commendable. 

•• • 
THE BENEFITS OF INTERURBAN ELECTRIC RAILWAYS 

TO SMALL CITIES 

Under the above title John W. Fulwider, city engineer of 
Lebanon, Ind., in a paper recently read before th -'..: Indiana 
Engineering Society, at Indianapolis, outlined the many actual 
advantages enjoyed by h is community as the result of the 
construction through it of an interurban railway. In his opinion 
there is nothing else in this decade that adds as much to the 
enjoyment and convenience of the people, and especially to that 
of the rural population and residents of small cities. While 
people of the great centers may profit greatly in a commercial 
sense, and because of the opportunity to get nearer nature with 
convenience there cannot be the vital effect on their condition 
that there is on that of the rural population. 

It is especially with conditions as they exist in Lebanon, 
through whi ch the Indianapolis & Northwestern is constructed, 
to which the writer referred. Before the construction of the 
line there was a fear that some business interests would be 
inj ured, but it has not proven so. While some has been lost, 
much more was gained. A livery man said that his business 
was much better than before the advent of the line. While it 
cut off many long drives it added many more short and more 
remunerative ones. The high school of the city has been 
greatly benefited by the advent of the interurban, on account 
of the increase of attendance from those living out of town. 
There is also a marked increase of church attendance from the 
rural districts. One of the advantages most appreciated by the 
business men and public is the freight service. If the merchant 
has a call for something he has not in stock he knows he can 
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get it in from two to three hours time from the city. The 
customer knows that he can depend upon it with practically an 
absolute certainty. 

ELECTRIC RAILWAY TESTS AT ST. LOUIS 

One of the most interesting ,and valuable features of the St. 
Louis Exposition, from a street railway standpoint, will be the 
elaborate series of tests which will be conducted at St. Louis, 
under the auspices of a special commission appointed by the 
Exposition authorities last year. In previous fairs of this kind 1 

comparison between electric railway apparatus could be made 
by inspection only as the appliances were shown in the exhibit. 
At the St. Louis Exposition, however, the tests described will 
<ietermine not only the commercial value of the apparatus 
-,hown, but also, it is hoped, some interesting and valuable re­
'>Ults of a scientific character will be derived, which could not 
well be obtained by any experiments conducted under private 
:rnspices. 

The personnel of the Electric Railway Test Commission has 
already been announced in this paper, and consists of J. C. 
White, New York, chairman; H. H. Vreeland, New York; 
W. J. Wilgus, New York; James H. McGraw, New York; 
and George F. McCulloch, Indianapolis. A number of meetings 
have been held by the commission, and some of the results ac­
complished can now be announced. 

On the grounds of the Exposition the authorities will provide 
special tracks, having an almost level grade and well lnllasted, 
for the operation and testing of railway car and locomotive 
equipments. These special tracks consist of one section, 1400 

ft. in length, and one section 2000 ft. in length, the two sec­
tions being parallel. Upon these tracks it is proposed to carry 
on the greater part of the operating, acceleration, braking, 
coasting and motor-heating tests, which will be described 
below, as well as tests to determine car and train friction. That 
the length of the tracks is adequate for the greater part of these 
tests is assured when it is remembered that for a given tem­
perature the capacity in tons per motor is practically a fixed 
amount, and independent of the number of stops per mile. The 
number of stops made by an electric car will vary from a maxi­
mum of fifteen stops per mile in city practice to a minimum of 
about one stop in about 5 miles in local interurban practice. 
Five stops per mile is a very frequent figure. even in interurban 
work, whereas the test track facilities admit of a rate of oper­
ating equivalent to five stops in 2 miles. 

The tests for determining the heating of electric railway 
motors in service under different conditions of gearing and 
schedule, etc., can be made by operating the car continuously 
over a given length of track as a shuttle train, first in one 
direction and then in the reverse direction. In this way con­
ditions can be kept perfectly uniform, and wind resistance, to 
a great extent, eliminated. The effect of passengers can be 
obtained by a dead weight load upon the car, and variation in 
the behavior of the car under light and heavy loading investi­
gated. 

In addition to the capacity and acceleration tests already 
mentioned, it is thought that some valuable wind resistance 
tests can be conducted, and the importance of this subject will 
readily be admitted by all conversant with railway work. Most 
of the data now at hand has been developed largely through 
tests made upon steam railroads, and very little reliable infor­
mation of even this kind is available, especially as to the effect 
of different shaped car ends on single or multiple-car opera­
tion. When such data iS determined, as expected in St. Louis, 
it will be possible much more accurately to adapt railway car 
and train equipments to economic service on the roads for 
which they are designed than at present. 

In case the tracks at the Exposition should n·ot be of suf­
ficient length to conduct these train resistance or some of the 

other tests proposed, it is possible that they may be carried on 
elsewhere, not far from St. Louis. If this should prove neces­
sary, Commissioner Mc Culloch has offered the use of part of 
the track system of the Indiana Union Traction Company. 
This company has a number of long tangents, one of them 8 
miles in length, laid with So-lb. rail, level and well ballasted, 
which would be eminently suited for high-speed running. 

In addition to the trials which will be conducted on these 
tracks, as detailed above, the commission will carry on a num­
ber of tests in the Electricity Building. 

A ll of these tests will be supervised by some engineer of 
national reputation, to be selected later, and all instruments 
and appliances used in connection with them will be calibrated 
l1y the National Bureau of Standards. The latter bureau will 
erect in the Palace of Electricity a laboratory for this purpose, 
equipped with all appliances needed for the accurate standard­
ization of all the instruments, meters, etc., required. 

Before deciding upon the detailed tests to be made, the Test 
Commission appointed four engineering committees to draw up 
a series of recommendation of the various tests, which, in their 
opinion, would cover the main branches of electric railway 
work as at present developed. These committees were as 
follows: 

ENGINEERING COMMITTEE ON TEST OF CITY AND SUBURBAN 
EQUIPMENTS 

M. G. Starrett, chi ef engineer, New York City Railway Com­
pany. 

D. F. Carver, chief engineer, Public Service Corporation of 
Jersey City. 

W. S. Twining, chief engineer, Philadelphia Rapid Transit 
Company, 

ENGINEERING COMMITTEE ON TEST OF INTERURBAN 
EQUIPMENTS 

A. L. Drum, assistant general manager, Indiana Union Trac­
tion Company. 

Charles Jones, chief engineer, Elgin, Aurora & Chicago 
Railway. 

C. A. Alderman, chief engineer, Appleyard System, Spring­
field, Ohio. 

ENGINEERING COMMITTEE ON TEST OF HEAVY TRACTION 
EQUIPMENTS 

F. J. Sprague. New York City. 
B. J. Arnold, New York City. 
W. J. Wilgus, New York Central & Hudson River Railroad. 

New York City. 
F. R. Slater, assistant engineer to L. B. Stillwell. New York 

City. 

ENGINEERING COMMITTEE ON NEW ELECTRIC RAILWAY 
SYSTEMS 

B. J. Arnold, New York City. 
Paul M. Lincoln, Westinghouse E lec tric & Manufacturing 

Company, New York City. 
W. B. Potter, General Electric Company, Schenectady, N. Y. 
The following are briefly the tests wh ich have been recom­

mended by the first two of these committees, and which have 
tentatively been adopted by the commission. A digest of 
the tests in the departments of heavy traction equipments and 
new electric railway systems will be published in an early 
issue. 

TESTS FOR CITY AND SUBURBAN EQUIPMENT 

The tests on apparatus in the Electricity Building suggested 
are as follows: 

( r) T ests of various kinds of electric railway motor equip­
ments under constant load, regulated by brake, to determine 
rate of heating (a) of the armature, (b) of the field coils. 

( 2) Tests of electric railway motor equipments of th e 
various kinds, to determine the motor efficiency under differen t 
fix ed conditions of operation, including a varying number of 
stops per mile. 
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(3) Tests on motor equipments to determine their torque 
curves and accele rat ing power . 

( 4 ) Tests on electric railway motor equipments under con­
stant loads, to determ'ine the rheostatic losses corresponding 
to various lengths of time consumed in application of full­
cur ren t strength. 

(S) Tests on electric railway motor equipments to determine 
at what loads, speeds and frequency of stops it becomes 
economical to adopt automatic control in place of hand control 
for si ngle cars. 

( 6) Tests of hand, automati c and multiple control systems to 
determine their relat ive economy, certainty and regula r ity of 
starting motor car equipments under fix ed conditions of load 
and track. 

(7) Tests of electric railway motor equipments to determine 
safe load during continuous operation, as compared with rated 
capacity of motors. ' 

T he tests on the experim ental track a re as follows: 
(8) Tests to dete rmine the relative values of two-motor and 

fo ur-motor car equipments: ( a ) as to power consumption 
with fi xed loads, and with varying loads; and ( b) as to ac­
celeration with both fixed and varying loads. 

(9) Test s to determin e the proper method of mountin g a 
two-motor equipment on an eight-wheel two-truck car, v iz., on 
which two of the four axles shall the motors be mounted? 

( 10) Acceleration tests on single cars and on motor car and 
trai ler , showing rate of acceleration and power used with both 
hand and automati c control. 

( 1 r ) Comparative tests on di ffe rent types of power brakes, 
both electri c and mechanical, in respect to effi ciency and 
economy. 

( 12) Braking tests on single car and on motor car w ith 
t ra iler , under varying cond itions, w ith both hand and power 
brakes. 

( r 3) Tests on single car equipments to dete rmine motor and 
t ruck fri ction at differen t speeds. 

For tests on storage battery cars the fo llowi ng are recom­
mended : 

( 14) Tests to determine the effi ciency of batteries und er 
maximum, average and varyi ng loads; also 

( 15) Tests to determine li fe of batteries under average and 
adverse conditions of servi ce. 

TESTS FOR INTERURBAN EQUIPMENT 

T he tests on apparatus to be conducted in the Electr icity 
Bui lding for interurban equipment a re la rgely the same as those 
recommended fo r city equipment. For the experimental t racks 
the committee h as recommended a ser ies of tests with various 
classes of cars and equipments, provided time will permit. If 
only one type of equipment is tested the commit tee suggests a 

· car body weighing 16 tons to 20 tons, exclusive of trucks and 
motors , wi th a pair of t rucks weighing 8 tons to 12 tons per 
pair and a standard four-motor equipment of 75-hp motors, 
equipped with different types of hand and tra in controlling 
apparatus. 

T he three points to which effort will chiefl y be directed, in 
case facilities for conduct ion h igh-speed tests are available, are 
as follows: 

( 1) The relation between the average electrical losses in the 
motors and the rise in temperatu re atta ined under various con­
ditions of high-speed service. 

( 2) The train resistance ( or power required to propel a car 
or train at uniform speed) at very high speeds. 

(3) The performance of cars equipped with controllers so 
arranged that the acceleration is automatic, as compared with 
the per formance under similar conditions, where the rate of 
acceleration depends upon the handling of the controller by the 
motorman. 

Tn the t est on electrical losses an effort will be made to deter­
mine, of cour se, the average losses at different schedule speeds 

with a given ri se in tempera ture and with different periods of 
stops and lay-overs. 

The tra in resistance tests recommended are with single cars, 
and also with trains made up of different numbers of cars at 
various speeds, from 40 m. p. h. upwards, and measured in 
different ways, v iz. , by direct measurement of instantaneous 
power input when running at uniform speed, and by the coast­
ing method. 

In the test of control systems it is proposed to investigate 
not only the efficiency of different systems of control, but the 
effect of automatic acceleration on the power consumption, etc. 

The E lectric Railway Test Commission has already taken up 
the subj ect of the scope of these tests with the American Street 
Railway A ssociation, and has been assured by the executive 
committee of the latter that the association considers these tests 
of great interest and value to street railway companies as a 
whole. To defray the expenses of the tests, which are estimated 
at about $10,000, a fund is being raised by voluntary con­
tributions , and the different railway companies in the country 
will be asked for small contributions to the fund. .. ' 

CONVENTION OF THE omo INTERURBAN RAILWAY 
ASSOCIATION 

P resident Harrie P. Clegg, of the newly-organized Ohio 
Interurban Railway A ssociation, has sent a letter to presidents, 
manage rs and operating officers of all electric railways in Ohio­
and E astern Indiana, announcing the formation of the associa­
tion. A fter revi ewing th e proceedings of the meeting of Feb. 
29, which was reported in full in the STREET RAILWAY JouRNAL 
of March 12, P resident Clegg writes as follows : 

It is undoubtedly apparent to you that there are many advant­
ages which can be derived from such an association, if properly 
conducted and rnthusiast ically entered into by all of the roads. 
Your active co-operation is requested in this work, and it is hoped 
that we may enroll you, as well as the other officers of your road, 
as members of this association , so that your interest may be 
represented at a meetin g which wi ll be held at the Algonquin 
H otel, D ayton, Ohio, on Thursday afternoon , March 3r , at 2 p. m. 

T he enclosed circular gives a brief outline of the purposes and 
objects of this organization, together with a synopsis of the· 
means which wi ll be employed to carry out same. 

This invitation is issued to you for the purpose of enlisting 
your interest in th e matter, with the hope that you will see to 
it that your properties are properly and adequately represented 
in all departments of the organization. 

An early response, together with an expression of your opinion 
as to the advantages of such an organization , will be duly ap­
preciated. 

T he circular mentioned is as follows : 

THE OHI O I N T E R U RBAN R AILWAY ASSO CIATION 

The object of this assoc iati on shall be to promote knowledge 
on all matters relative to the construction and management of 
interurban railways and their equipment, which may be brought 
befo re the association for consideration and discussion, to pro­
mote, encourage and facilitate the interchange of traffic , and 
further social relations among its members. 

Any person engaged in the construction, operation or main­
tenance of interurban railways , or persons of distinction in the 
interurban railway world, and any others whom the association 
may wish to honor, shall be eligible for active membership. 

Subjects of an interesting and instructive nature will be ar­
ranged for discussion at the meetings of the association, and 
also for the presentation of suitable papers in conection with 
subjects for discussion. 

The meetings will be held on the fourth Thursday of each 
month, at places designated by the executive committee. 

The annual dues of the association will be $3, and will be pay­
able at the time application blank is sent to the secretary, and 
within thirty days after the annual meeting thereafter. The asso­
ciation will be carried out upon the lines of the "New York" and 
" Pennsylvania" associations. and also the "New England Street 
Railway Club," which associations stand pre-eminent and are of 
considerable influence in the electric railway world at the present 
time. These associations have demonstrated and proven by years 
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of experience, the absolute necessity of organizations of thi s 
kind among the electric railway men, and it is sincerely hoped 
that all interurban railway officials will give this association their 
hearty support, that th e "Ohio" association may stand at the 
head of similar associations, as the State stands to-day ahead of 
any other State in the equipment and extent of her interurban 
properties. 

J. H. Merrill, of Lima, Ohio, secretary of the new associa­
tion, and chairman of the committee appointed to decide on 
interchangeable mileage, states that at a meeting of this com­
mittee held last week certain agreements were prepared and will 
be recommended to the members of the Ohio Interurban Rail­
way Association at the meeting to be held at Dayton, March 3r. 
Companies interested in the interchangeable mileage plan and 
desiring to become parties to the agreement are requested to 
communicate with Mr. Merrill at the earliest possible elate, 
because it is probable that at the meeting the committee will be 
instructed to proceed with the printing of the mileage books, 
and it is desirable to have as large a li st as poss ible as parties 
to the first issue of the uniform mileage. 

Mr. Merrill' s committee has r ecommended that the Thrall 
form of coupon mileage be adopted rather than the straight 
mileage, as used by steam roads. Under this plan the book will 
consist of 200 5-cent coupons, which will sell at $7.50. The 
association will make an arrangement to print the tickets in 
bulk, it being unclerstoocl that each company will have its name 
printed on each coupon of the books it will sell, which will 
serve as identification. By means of a clearing hou se, coupons 
will be forwarded to the selling company weekly, and re­
mittances for the same will be made not later than the tenth 
of each month, on a basis of 75 per cent of the face value of the 
coupons collected. The books are to be sold with a limit of two 
years, good for the individual whose name appears on the 
cover. In event of it becoming necessary to r edeem any of the 
books prior to expiration, redemption will be made upon a basi s 
to be decided upon later. 

The form recommended by the committee is presented below, 
and Mr. Merrill requests that Ohio and Indiana managers give 
it careful consideration and present recommended changes or 
suggestions, either by communication to the chairman, or in 
person, at the meeting of association above mentioned. 

As evidence of the ultimate success of the universal mileage 
movement, Mr. lVI errill informs us that twelve leading Ohio 
companies have already agreed to adopt the mileage in its 
present form, these being the following: 

The Dayton, Springfield & Urbana Electric Railway Company, 
Springfield. 

The Urbana, Bellefontaine & Northern Railway Company, 
Urban~ · 

The Springfield & Western Electric Railway Company, Spring-
field. 

The Dayton & Troy Electric Railway Company, Dayton. 
The Dayton & Western Traction Company, Dayton. 
The Dayton & Northern Traction Company, Dayton. 
The Dayton , Covington & Piqua Traction Company. Vv est 

Milton. 
The Toledo, Bowling Green & Southern Traction Company, 

Findlay. 
The Toledo, Fostoria & Findlay Railway Company, Fostoria. 
The Cincinnati, Dayton & Toledo Traction Company, Cin-

cinnati. 
The D ayton & Xenia Transit Company, Dayton. 
The Western Ohio Railway Company, Lima. 

The form recommended by the committee is as follows: 

BOOK COVER 
Form ... .. .... . Book No ......... . 

Interchangeable Coupon Ticket 
Sold by ......................... Railway 

Good between all stati ons on the Interurban E lectri c Lines 
mention~d below: 

(Probably names of 12 companies on first book printed). 
Good only for the individual use of persons whose signature 

appears on contract and when officially stamped by Selling Agent 

and !', t1bject to all the conditions named in contract. Signature 
to contract must be made in ink. 

Care should be taken to keep the coupon strips in their orig­
inal folds wi thin the cover for the convenience of the conductor 
in tearing coupons. H.cad all conditions and notices hereon. 

D ays of th e month, name of the month and year to be printed 
on the margin, providing for a 2-year limit. 

AGENT'S STUB 
To be fill ed out and detached by Selling Agent and forwarded 

to the Auditor 's office with hi s daily report. 
Interchangeable Coupon Ticket 

$7.50 
Book No ....... . 

Good only for use of 

Sold at ....................................... Station 
............................. 190 

This book expires .................................. I<)O 

AUDIT CHECK 
Interchangeabl e Coupon Ticket 

Book No ....... . 

Signature of persons authorized to use this ticket. 
Sold at ... . ................................... Station 

............................. 190 
Expiration date punched in margin of cover. ......... 190 . 
The conductor will take up this audit check upon first presenta­

tion of ticket, and return sa me to Audit office with other tickets. 

CONT R ACT NO ......... .. 
1. This cover when accompanied with money strip consisting of 5-cent 

coupon s, a ll of which must be a ttached to cover in con secutive order, en­
titles the purchaser, whose name appear s as s ignature to this contract, to 
transportation over any of the e lec tric railways herein mentioned, and will 
be hereafter bulletined, providing the signature on back of coupon made 
in the presence of the conductor agrees with s ig n ature affixed to contract. 

2. Failure on part of conductor to n o te discrepancy in signature on cou­
pon does not forfeit Selling Compan y's privi lege to demand surrender of 
ticket a t its opt ion. 

3. .Mutually agreed that if thi s reduced rate ticket is presented by any 
other than the origin al purchaser , or if the conductor demands the surren­
der of the ticket a nd payment of full fare, said ticket to be surrendered and 
application for rebate made on co mpany from whom the original purchase 
was made. No attempt t0 be made with th e obJect in view of adjusting 
differences with the conductor. 

4. A ll coupons will be null and void unless attached to cover in same con­
secutive order as o ri gin ally purchased, and good only when torn by con­
ductor in th e presence of the passenger. 

5. Con d~ctor will detach sufficient number of coupons to cover local fare 
on hi s train. 

6. T his ticket does n ot permit of ch ecking baggage gratis. 
7. Thi s ticket good over lines heretofore mentioned for two years from 

date of purchase. No rebate will be a~lowed for unused portion of ticket 
at expi ration of time limit as punch ed on m argin. 

S. M inimum fare to be collected limited to 10 cents. 
9. Sign in ink. 

•• 
T he electric railways centering at Toledo recently suffered 

losses from floods for the third time this winter. High water 
in the Maumee River completely tore up 400 ft. of track on the 
Waterville line of the Maumee Valley Railway & Light Com­
pany, and three stone piers and a portion of a trestle of the 
bridge of the Toledo Urban & Interurban R ailway were car­
ried away, inflicting a loss of $10,000. The Toledo Railways & 
Light Company saved its power house from another tie-up by 
building a brick wall around the station. T he Lake Shore 
E lectric Railway again suffered between Toledo and Fremont. 
T he company practically sealed the walls of its power house, 
w hich had previously been flooded by high water, and kept the 
plant free from water by the aid of pumps in stalled on the 
boiler room floor. 
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CORRESPONDENCE 

KEY WAYS IN WHEEL SEATS 

March 2 1, 1904. 

E DITORS STREET R AILWAY J OURNAL: 

I notice a reference in your last issue to the use of keys in 
seating car wheels. T he advisabili ty of do ing thi s has been 
a mooted question on our road, but I have always maintained 
that it is better not to use keys. A key way of half an inch on 
the axle and of a similar depth on the hub necessarily weakens 
both the axle and the hub. T hat is, if the axle is 6¼ ins. in 
diameter, its strength is practically only that of 6 ins., so that 
the burden of proof as to tpe value of keys is certa inly with 
the advocates of their use. The only a rgum ent which can be 
presented for the use of keys is, of course, that the wheels will 
not become loose, but I have never known of any ac tual in­
stance w here a wheel has become loose w hen it has been 
proper ly pressed on the ax le without a key. On the other hand, 
the use of keys tends to poor work on t he pa rt of the wheel 
fitter . If he realiz es that a key is used he will become careless 
in fitt ing on w heels, w hereas, without a key he will r eali ze that 
the fit must be close and good, otherw ise the w heel will not 
hold. MASTER l\hcHAN l C. 

•• 
MAINTAINING THE SCHEDULE 

Denver, March 15, 1904. 
E DITORS STREET R AILWAY J OURNAL: 

As an observer of street and interurban ra ilway traffi c in the 
E ast and W est , certa in points have come to my attention that 
carry an operating interest to those concerned with the main­
tenance of schedules. T he subj ect is not a ltogether new, to be 
sure, but the problem is a lways with us, and it may not be out 
o f place to emphasize some of the vital factors w hich bear upon 
it. Broadly speaking, it is difficult to poin t out anything which 
causes a g reater fa ll ing off in public good wi ll and confidence 
than frequent fa ilure to cover a g iven run between terminal 
points in the advertised time. 

O ne could multiply dozens of illustrations of the discomfort, 
inconvenience, exasperation and loss of time induced by break­
downs in r a ilway schedules, if it were essential. From the 
business m an trying to catch a train to the small boy w ho is 
kept a fter school for ta rd iness, there is just one opinion of the 
service which is r esponsible for their predicaments. T he 
financial loss to the operat ing company induced by the higher 
cos t of ser vice per car mile and car-hour, the greater cost of 
power per ton mile in making up lost time, the diminished 
rece ipts per car-hour- these and other cogent reasons demand 
a perfect schedule from the company 's standpoint. Clearly it 
is a loss all a round w hen the cars a re late. 

I t is surprising how many little things a ffect the schedule, and 
how much it can be benefited by close attention to details. T hat 
the motorman must know the " feel" of his car over every foot 
of the route a lmost goes wi thout saying. There are few places 
in the en tire transporta t ion industry w here sound judgment 
draws greater interest. T hen there is the conductor, the man 
of many duties. P romptness in giving the bell signals, quick­
ness and accuracy in making change, skill in replacing a lost 
trolley, a lertness in helping passenger s on and off the car, 
sharpness of observation and a thorough knowledge of the 
route all come into play in covering the required distance in th e 
established time. One small feature, although an unimportant 
one, used in Denver for saving time to the conductor, is the 
cash carrier , in which different varieties of change are carried 
in small pa rallel cylinders, and change can be made in the 
fraction of a second. The proper use of sand by motormen and 
the careful handling of the controller so as not to cause delays 
by blown fuses , might also be mentioned in this connect ion. 

No better illustration of the importance of schedules could 

be given in conclusion than the studies of the Boston E levated 
Rai lway Company prior and subsequent to the operation of its 
train system. For months before wheels turned upon the ele­
vated structure, engineers plotted speed-time distance curves 
111 every conceivable combination ; the alignmen t and g rade was 
gone over with templates, planimeters and patience, and the 
effect of every change estimated. T he road began operation, 
and from that day to th is it is safe to say that the schedule 
problem has never been lost from sight. Stop-watch tests by 
the hundred have been made, and the w hole problem studied in 
the light of that experience which only active operation can 
g ive. OBSERVER. 

••• 
OIL FOR MOTOR LUBRICATION IN UTICA 

. T he Utica & Mohawk Valley Railway Company, of U tica, 
N. Y ., is now using oil for lubr icating the motor bear ings of 
all of its double-track car equipm ents. T he results h ave been 
so satisfactory from every standpoint that oil w ill be used on 
the single car equipments as well. T he motors en1ployed on 
this road a re the \Vestinghouse N o. 56 and No. 68, which a re 
primarily designed for g rease lubrication . ·when o il was first 
substituted fo r g rease the boxes were fill ed by a man stationed 
at each end of the line, who simply poured a quantity of oii 
in to the old grease boxes of the motors. T he journals, how­
ever , r an quite hot and gave considerable trouble, and it was 
fo und that in pouring in the oil into the boxes a good deal of 
dust would find its way in , too. A s a rule, ,this dust and dirt 
would come from the tops of th e box lids and from the sides 
of the motor casing. 

To avoid this t rouble the oil cup illustrated herewith was de­

UlL CUP USED FO R 
LUB R ICATING MO­
TOR BEARINGS I N 
UTICA 

signed bY. the chief engineer of the 
Galena Signal Oil Company, whose oil 
was being used, and was put in service 
last J uly. The results have been very 
sati sfactory, as the oil bill has been re­
duced one-third. Standard steam rail ­
road oil is used. T he boxes a re made of 
tin, and of the somewhat peculia r shape 
shown, so as to fit into th e presen t 
g rease boxes of the motors. T he old 
g rease box covers of the motors fi t over 
them and keep them dust and dirt proo f. 

It was fir st though t by some of the 
offi cia ls of the r ailway company that the 
oil cups would feed all the time, but 
such has not been fou nd to be the case. 
The feed depends upon the number of 
woolen strands used, and can be regu­
lated to a nicety by varying the number 
of strands employed. The present 

practice of the road is to r egulate the feed to three or four 
drops per minute. Once a week the cups are taken out and 
cleaned. They are fi lled once a day, and do not require re­
filling, even on cars which run IO hou rs per day. 

In this connection it might be said that the Utica & Mohawk 
Valley Railway Company is using almost entirely at the present 
time solid motor bearings instead of split bearings. The 
mechanical department of the road has also taken out the oil 
r ings that were furnished with the motor s by the manufacturer, 
and has cut oil ways in the new solid bear ings, fo r use in con­
nection with the oil cup illustrated. 

•• 
The State Senate has passed the Heinlein bill, g iving the 

right of eminent domain over pr ivate property in cities to elec­
tric railways. The bill restricts th is power to r ailways desiring 
entrance to a city or for sti:a ightening tracks, but prohibits 
power houses, car houses or terminals under the provisions. 
T he bill is now pending in the House. 
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SNOW REMOVAL IN NEW ENGLAND 

The term, "a real old-fashioned New E ngland winter, " is 
fam iliar to many of the readers of this paper, atld it has pos­
sibly been used in the editorial columns of the paper during the 
present season in connection with the subj ec t of the removal of 
snow from electrie railway tracks. To those who know the 
meaning of the term only by hearsay, however, a vi sit to some 
of the Northern States in New England during the cold month s 
will be somewhat of a revela tion. Snow storms are not on ly 
frequent but heavy, and th e snow piles up on the track in a 
way to defy anything but th e heaviest and most powerful plows. 

The accompanying engravings, which were furni shed 
through the courtesy of D. A. Belden, pres ident of the New 
H ampshirc Traction Company, illustrate some scenes on the 
lin es of that road during February. Mr. Belden states that the 
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TYPICAL SNOW SCENES ALONG THE LINE OF THE NEW 
HAMPSHIRE 

views depicted are in no way exceptional, but can be taken 
as a fai r indication of the conditions in Northeas tern Massa­
clmsetts and South ern New Hampshire during January and 
February of this year. 

As sho,vn in th e views nose plows are used, and wings elear 
the track for a short distance on one side the car, to give 
access to it. The company has fift een double-truck four-motor 
Taunton snow-plows of th e heav iest type. The work per­
formed by these plows has been very satisfactory, but after suc­
ceeding storm s the snow becomes so high on every side of th e 
track that the company has come to the conclusion that nothing 
short of a rotary snow-plow is effec tive 11nder these ex treme 
cnncliti ons. As the company has had no rota ri es thi s year 
shov elin g has been resorted to in some cases . 

•• 
The annual meeting of th e L ake Street Ekvated Ra il road 

Company, of Chi cago, has been postponed until March 31. 



STREET RAILWAY JOURNAL. [VoL. XXIII. No. 13. 

THE WESTINGHOUSE SINGLE-PHASE RAILWAY SYSTEM 

Some interesting detail s of the power station and car equip­
ments of the new single-phase motor system of the Westing­
house E lectri c & Manu fact uring Company have recently been 
made public. From advance proofs of an arti cle by Clarence 
Renshaw, in the " E lect ri c Club Journal," the fo llowing par­
ticulars are taken : 

GENERATING A N D DISTRIB UTING SY STEM 

Two-phase generators a re preferable to single-phase on ac­
count of the increased output fo r a given amount of material. 
The two phases should be kept separate, and shou ld supply 
different parts of the road. A n insula tor must, of course, be 
placed in the tro lley wire to separa te the two parts of the line 
thus served. W here three-phase machin es are already in ­
stalled, th ey can be utilized by carryin g off three separate 
singl e-phase ci rcuits, and dividing the line into three sect ions 
instead of two. 

T he standard frequency of 3000 alternations. or 25 cycles, 
has been adopted for single-phase railway work. 

T he voltage of the transmission line, which supplies the high­
tension side of the transformer stations, may be chosen in the 
same mann er as the voltage of any high-ten sion transmission 
line, with reference to the di stance of tran smission and the 
general local conditions. 

Power wi ll be supplied to the tro lley throi1gh transformer 
stations located a long the line. Each station need contain onl y 
tt si ngle transformer unit, since the stations wi ll be placed so 
close together that in case of accident to one of them the adja­
cent ones can supply sufficient power to enabl e the cars to sti ll 
operate over the portion of the line ordinari ly fed by 

different trolley voltages, so that, for instance, a high-voltage 
tro lley may be used in open country and a lower-voltage trolley 
in towns or cities. This arrangement can be provided for by 
means of a low-voltage tap on the high-tension side of the main 
auto-transformer on the car and a double-throw switch, so that 
the wire from the trolley can be connected to either one of the 
two taps on the main auto-transformer. Figs. 2 and 3 show 
how low-voltage sections of trolley may be supplied. If the 
low-voltage sect ion is adjacent to a transformer station fed 
by the high-tension transmission line, an extra tap from the 
low-tension side of the transformer will suffice. 

\ Vhere it is necessary to pass over tracks already occupied 
by cars using direct current, an additional trolley wire may be 
placed alongside of the direct-current trolley wire to carry the 
a lternating current. The voltage of thi s alternating- current 
trolley may th en be made approximately the same as that of the 
di rect-current trolley. 

Should a direct-current car place its trolley on the alter­
nating-current wire, the inductive resistance of the motors 
would prevent sufficient current flowing to damage them, and 

High Tension Linc 

High Tension Fuse Circuit Breaker or A Two 

Pole Oil Circuit Bre.tkcr 

'-------11-
_ __,_ _ _.I-

Choke Coils 

_.LJ Auto Circuit Breaker 
Low Equivalent Lightning Arrester 

the damaged transformer station. In gener~I. with a 
trolley voltage of 1000, a car equipment not larger than 
four 100-hp motors, and with a schedule such that no 

Lightning Arrester 

more than two cars wi ll at any one tim e be located be-
tween two adj a cen t transformer sta tions, the trans-
fo rmer stations may be placed from about 6 miles to 8 
miles apar t without requiring any 1000-volt conductor s 
ot her than the troll ey wire and the track rai ls. 

T here will be no moving machinery in these transform er 
stations, and, therefore, con stant attendance will be unneces­
sary. A s transformers require only a comparatively small 
space, the transformer station buildings may be small and com­
paratively cheap. F ig. I gives a general idea of the connections 
of the apparatus in a transform er stati on containing the fol ­
lowing apparatus: 

One oi l-insulated self-cooled transform er. 
Two high-tension fuse ci rcuit breakers, with the necessary 

harriers. 
Two low-equivalent lightning arresters for protecting the 

high-tension transmission lines. 
Two choke coi ls for use with lightning arresters. 
One automatic oil circuit breaker in the low-tension circuit 

between the transformer and the trolley, so arranged as to 
open only on a continued short circuit, or a fuse and a switch. 

Two knife switches to disconnect the ci rcuit breaker from 
the trolley, to enable inspection or repairs to be made. 

O ne low-tension lightning arrester. 
T he voltage which may be used on the trolley is limited in 

general by the insula t ing material which is available. A high­
voltage t ro lley wi ll require different line material from the 
present standards. Line material for 1000 volts can be r eadily 
obtained in the market at present, and it is not known that 
such material for any higher voltage is now on the market. 
Hence, approximately, 1000 volts ( i. e., 1100 volts at the gen-. 
era tor or transformer station ) is, in general, the maximum 
allowable at present, and th is is considered as standard. Lower 
trolley voltages may be used where local conditions require it. 

An equipment can readily be arranged to operate at two 

~-G-----I-- Knife Switch G G 

Trolley 

FIG. 1.- CO NN ECTIO N S IN TRANSFORMER STATION 

the error would be quickly evident from the fact that the car 
would not operate. Should the troll ey of an alternating-cur­
rent car be placed on the direct-current wire, a large current 
would instantly tend to flow through the tra'nsformer, but this 
would open the circuit breaker at once, and damage would thus 
be prevented. 

CA R EQUIPMENT 

The essential detai ls of car equipm ents are shown in Figs. 4 
and 5. Starting from the trolley, these include the circuit­
breaker, main auto-transformer, induction regulator ( or hand 
control ler), reverse switch, motor cut-out switch and motors. 
Lighting transformer, lightning arrester, lamps, sockets, 
wiri ng, etc., a re a lso included. 

Any standard equipment fo r use on cars where compressed 
air is avai lable (i.e., cars with air brakes) can be supplied with 
induct ion regulator control. When this is used the regulator, 
reverse switch and circuit breaker will be operated by com­
pressed air from the brake system of the car, and controlled 
by means of a master switch through electromagnetic valves. 
T hese valves will be similar in general to those used on direct­
current unit-switch control and on the signaling systems of 
variou s railroads. The action of the induction regulator may 
be easily understood by reference to Figs. 6 and 7. The regu­
lator is essentially a transformer with the primary core and 
winding movable with respect to the secondary. With the 
primary, as in Fig. 6, the maximum voltage is generated in the 
secondary of the regulator, and it opposes the voltage of the 
main auto-transformer. With the primary at 180 <legs. from 
this position , the voltage of the regulator will aid that of the 
auto-transformer. With the primary of the regulator as in 
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Fig. 7, the voltage of the secondary is zero, so that it neither 
aids nor opposes the voltage of the auto-transformer. 

The car is started with the voltage of the regulator a maxi­
mum, and opposing that of the auto-transformer. The regu­
lator is then moved gradually until the position is reached 
where its voltage is a maximum and aids that of the auto­
transformer. This is then the full-speed position. The in­
duction regulator control can be readily adapted for multiple-

Linc Circuit Breaker 

and inadvisable. The fields of all of the motors will also be 
connected permanently in parallel, substantially as shown in 
Figs. 4 and 5, thus allowing a simple reverse switch. Such an 
arrangement is permissible with alternating current, although 
not with direct current, since with the former the currents 
automatically adjust themselves to give equal field strength in 
each motor. 

In general, the motors wi ll weigh approximately the same as 

Trolley 

500 Vohs 1000 Voh Trolley 

I Insulated Feeder 

Auto-T ransformcr To Motors 

500 Volt 1000 Volt Trolley 
Line Circuit Bruker 

G G R.aU 

FIG. 2.-METHOD OF FEEDING TROL­
LEY WIRE SECTIONS OF DIFFER­
ENT VOLTAGES 

FIG. 3.- CONNECTIONS ON CAR FOR 
TROLLEY WIRE SECTIONS OF 
DIFFERENT VOLTAGES. 

FlG. G.- DL'\GRAM SHOWING ACTION OF INDUCTION 
REGULATO~ ON CAR 

unit train operation, with slight additions in the way of appa­
ratus and wiring. 

For small equipments hand control may be used. This will 
consist of platform controllers similar in general to the present 
direct-current controllers. With the hand control, as now 
proposed, the motors will be connected successively to different 

. taps on the main auto-transformer, a's shown in Fig. 5. The 
voltage applied to the motor thus depends on the position of the 
contact point D. This control will have a definite number of 
steps similar to the direct-current control, but the motors can 
be run continuously on any step, and there will be no rheostatic 
losses. 

As may be seen from Figs. 4 and 5, the motor voltage is 
entirely independent of the trolley voltage. A standard motor 

For Luge Equipments 

Armatures 

FIG. 4. - DIAGRAM OF CAR CONNECTIONS FOR LARGE 
EQUIPMENTS 

voltage of 250 has been adopted for single-phase railway 
motors, regardless of the trolley voltage used. 

In general, the lights in the car will be supplied by a small 
auxiliary transformer reducing the trolley voltage to approxi­
mately 50 volts. If electric heaters are desired, these may be 
operated from the main auto-transformer. The air compressor 
for supplying brakes and operating the induction regulator will 
be operated by a series alternating-current motor taking cur­
rent from the lighting transformer. 

As a rule, the motors will be connected permanently in 
parallel, both in two and four-motor equipments. The use of 
voltage control makes series-parallel connections unnecessary 

direct-current motors of the same capacity. In general, also 
the regulator and .transformer for a four-motor equipment will, 
together, weigh approximately the same as a single motor. A 
complete equipment, including all apparatus, will weigh ap­
proximately 15 per cent more than a direct-current equipment 
of the same capacity. Since the weight of an equipment 
usually forms only about one-fourth of the total weight of car, 
equipment and load, however, an alternating-current car 
should in general exceed the weight of a direct-current car by 
less than 5 per cent. 

For single cars, run at speeds not over 60 m. p. h., and with 
trolley voltage of approximately 1000, it is proposed at present 
to use standard direct-current trolleys, except that an insu­
lating base will be provided. Protection in handling the trolley 
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FIG. 5.-DIAGRAM OF CAR CONNECTIONS FOR SMALL 
EQUIPMENTS 

rope will be afforded by insulators between the rope and the 
trolley, and by having a grounded metallic end on the part of 
the rope which is handled. For very high speeds, or where 
cars are to be run in trains at all times, a form of bow-trolley 
will be used. 

Motors of 50 hp, 75 hp, 100 hp and 150 hp are being built, and 
are considered standard sizes. In general, the external appear­
ance of the motors will be similar to that of direct-current 
motors. The construction, however, will be slightly different. 
The entire magnetic part of the field will be laminated, the field 
being built up of annular punchings, with poles projecting 
radially inward. The punchings will be held together in a steel 
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frame. The motor will thus be of the box type, the armature 
being put in or taken out through the ends. The field coils will 
be of copper strap of large cross section, and there will be but 
few turns per coil. The armature will, in general, be similar 
in all essentials to the armatures of direct-current railway 
motors. 

The horse-power ratings which are given to these motors 
correspond, in general, to the nominal horse-power ratings 
which are given to direct-current railway motors. That is, it 
is the load which the motors will carry at rated voltage for I 

hour, with a rise in temperature of approximately 75 <legs. C. 
in the windings. The temperature is measured by ther­
mometers. In general, in actual service, th ese motors will 
carry continuously from 45 per cent to 50 per cent of their full­
load current at the reduced average voltage which would be 
placed upon them under these circumstances, with a rise in 
temperature of approximately 60 <legs. C. A s the armature 
m a y b e momentarily 
short-circuited witho.1t 
damage to the motor, 
there should be no ten­
dency to fla sh across be­
tween brushes, or from 
the brushes to the frame 
of the motor. 

The apparent input of 
an alternating-current FIG. 7.- DIAGRAM SHO WI N G A C-
motor may be divided T IO N O F I N D UCTIO N REGU-

L ATO R ON CAR 
into two components at 
right angles to each other. One of these is called the energy 
component and the other the inductive component. The energy 
component iepresem the powc.r input to the motor, and in­
cludes not only the useful input which appears as output at the 
shaft of the motor, but also the losses. The relation between 
these two componu1ts is such that the sum of their squares is 
equal to the square of the total apparent input. 

The power factor of a motor is the ratio of the energy com­
ponent to .the total apparent input, and since it is merely the 
ratio of two quantities, the power-factor alone gives no idea of 
the value of either quantity. In judging whether the perform­
ance of a given motor is good or bad, a knowlege of the power 
factor alone is thus of little value. T he important considera­
tions in any given case are the actual magnitudes of the energy 
and the inductive components and th e proportion of the former 
which represents useful energy, and in order to determine this, 
further information is necessary. If the apparent input, for 
instance, is known in addition to the power factor then the 
value of the energy and inductive components can be readily 
found. If the efficiency is also known, the useful energy may 
rhen be found from the total energy. 

Many engineers hold the idea that high power factor in a 
motor is desirable under all circumstances, in the same way, 
fo r instance, as a high efficiency would be desirable. This idea 
is mistaken and misleading. 

T he effects which are ordinarily attributed to a low power 
fac tor are really due to a large inductive component. If the 
value of this inductive component is kept the same for any 
given output, and th e power factor raised by increasing the 
energy component, the general conditions will be worse rather 
than better . If two motors, for instance, have the same in­
ductive component with a given output, but the efficiency of the 
first is less than that of the second, then the energy component 
of the fir st will be greater than that of the second, and, con­
sequently, the power factor of the first will also be greater than 
that of the second. In thi s case, however, the motor with the 
higher power fac tor is the poorer of th e two, since it has the 
same inductive element and at the same time requires a greater 
actual power input. 

In the alternating-current railway motor the inductive com-

ponent depends on the current. Since approximately the same 
current is required to produce a given torque, whether the 
motor is merely at the point of starting or whether it is run­
ning at full speed, the inductive component will be practically 
the same for a given torque whether the motor is starting or 
whether it is running at full speed. When the motor is running 
at full speed, however, there is a large output, and, conse­
quently, a large energy component, thus giving a high power 
factor. At the moment of starting there is no output, and the 
only energy component in the motor is that due to its losses. If 
the internal losses are low ( which will be the case with an 
efficient motor) then the power factor of the motor when 
stc1.rting will also be low. 

Since the alternating-current railway motor has a high 
power-factor at full load ( approximately 90 per cent or more), 
it is evident that the value of the inductive component under 
these circumstances must be relatively small. It has already 
been noted that when the motor is starting with full-load torque 
the inductive component is the same as at full load. Since there 
is no power developed when starting ( due to the fact that the 
speed is zero), the only energy component which there can be 
is that due to the losses. A motor of low efficiency, therefore, 
would show a fairly high power-factor under these circum­
stances, since it would have a fairly large energy component. 
The fact that the power-factor under these circumstances is 
not high, thus shows that the losses are not high-that is, that 
the motor is an efficient one. 

In considering the matter of power-factor when starting, the 
alternating-current railway motor must be carefully distin­
guished from the induction motor. In an induction motor, to 
produce full-load torque at the start, there must be an expen­
diture of full-load energy in the secondary circuit, and for other 
starting torques a proportionate amount of energy is required. 
In an induction motor, therefore, the energy component at start­
ing is in general taken as an indication of the torque, although 
a large expenditure of energy does not necessarily mean a large 
torque. 

In induction motors, as in all alternating-current motors, it 
is desirable to keep the inductive component as small as pos­
sible, and since a large energy component is necessary to pro­
duce a large torque at starting, a high po.wer-factor when 
starting with large torque is in general taken to mean a low 
inductive component, and consequently a favorable condition. 
A high power-factor at the start in an induction motor, how­
ever, does not necessarily mean a low inductive component, and 
hence does not necessarily mean a favorable condition. 

In starting any alternating-current motor, it is impossible 
to avoid the presence of an inductive component. In starting 
an induction motor, however, an energy component proportion­
ate to the torque developed is also required in addition to this 
inductive component. In the alternating-current railway mo­
tor, however, the torque developed depends on current only, 
and the development of a given torque does not require the ex­
penditure of any given amount of energy. The inductive com­
ponent or wattless current has the same effect in producing 
torque as an energy current of the same amount. In the al­
ternating-current railway motor, therefore, since the induct­
ive component will be present in any case, it is desirable to util­
ize this current for producing as much of the necessary torque 
as possible, thus keeping the energy current ( 2nd the energy) 
for a given torque as small as possible. That is, with a given 
inductive component it is desirable to reduce the power-factor 
at starting to as low a value as possible, since this means that 
the losses will then have as low a value as possible. 

The fact that a low power-factor at starting represents an 
advantageous condition rather than a disadvantageous one with 
the alternating-current railway motor, may be seen in another 
way. In order to produce a given torque, a certain current is 
necessary. With a direct-current car, practically the same cur-
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rent per motor would be required to produce a given torque 
as with an alternating-current car, provided the conditions of 
gear, ratio, etc., are the same. In the direct-current car, how­
ever, the product of the current and volts would represent the 
energy taken from the circuit. In the alternating-current car 
the product of current and volts would be approximately the 
same as that for the direc t-current car, but thi s product would 
represent only apparent energy and not real energy. Since the 
power-factor in the case of the alternating-current car would 
be low, usually from about 30 to 40 per cent, the real energy 
supplied to the alternating-current car would be only this per­
centage of that supplied to the direct-current car for producing 
the same torque. 

There has been a tendency on the part of engineers who 
have not fully understood this point to criticise the fact that 
the alternating-current railway motor has a low power-factor 
when starting. It will be seen from the above, however, that 
this low power-factor when starting represents a favorable 
condition instead of an unfavorable one. It is evident that a 
certain current is necessary to produce a good starting torque, 
and if this current can be obtained without a corresponding 
expenditure of energy, so much the better. 

COMPARISON WlTli DIRECT-C Ul{RENT SYSTEM. 

The operation of direct-current railway sys tems has been 
eminently satisfactory fo two main reasons: First, brcausc 
the direct-current series motor, c,wing to its variable fi eld, has 
speed torque characteristics which make it particularly suitable 
for traction work; and, second, because only a single trolley is 
necessary. The direct-current railway system has, however, 
a number of disadvantages, the most serious of which, per­
haps, is the comparatively low trolley voltage which is neces­
sary. This feature has hampered, to a considerable extent, 
the development of such roads. 

Owing to the ease and economy of voltage transformation 
with alternating current, the use of alternating-current motors 
would permit a high trolley voltage, and at the same time a low 
voltage at the motors, since a transformer could readily be 
placed on the car to reduce the trolley voltage for use at the 
motors. Until recently, however, the only alternating-current 
motors which were available were of the polyphase induction 
type, and such motors, in addition to not having the proper 
characteristics for railway work, had the further disadvantage 
of requiring at least two trolley wires. 

The alternating-current railway system which the Westing­
house Company has recently placed on the market possesses the 
two main advantages of the direct-current system, since th e 
motor which is used has the same speed-torque charac teri stics 
as the direct-current series motor, and since single-phase cir­
cuits obviously require only one trolley. In addition to possess­
ing these two main advantages of the direct-current system, 
this alternating-current system overcomes a number of its 
limitations. This is best shown by the statements in parallel 
columns, which follow: 

DIRECT-CURRENT SYSTEM 
(1) The voltage of a direct-curren t 

ci rcuit can be changed only by the 
use o f rotating m achinery. It is thus, 
in general , n ecessary to utilize power 
a t approximately the sam e voltage at 
whicr.. it is gen erat ed. A high vo l· 
tage is d es irable for transmitting 
power, in o rder that th e currents 
necessary for a g iv en output may b e 
s mall. O n the o ther h and, the volt­
age for which motors of the com­
mutator type can b e made is limited. 
A vo ltage of n ominally 500, b ut ac­
tually as hi gh as 600, has been 
adopted as the s tandard for direct• 
current railway work. This is a 
compromise- being low from the 
tran smi ssion standpoint and high as 
regards the u se of commutator type 
motors. 

ALTERNATING-CURl{ENT SYS­
TEM 

(1) T h e idea l a rrangement of high 
t ro lley voltage, g iving econ omy of 
transmiss ion, and low motor voltage, 
g iving minimum motor t rouble, can 
be obtained by m eans of a trans­
fo rmer o n the car. 

(2) Long-dis tance roads can be 
supplied by mean s o f tran sform er 
sta tions, instead of rotary converter 
sub-s tations. T h ese will b e com ­
parat ive ly ch eap, will contain no 
syn chron o u s or moving machinery, 
and will consequently not r equire 
con stant a ttendance. 

The omission o f syn chronous ma­
chin ery r enders the service less lia­
ble to interruption, since momentary 
sh ort-circuit s, or similar troubles, 
which might interrupt the service 

(2) Power can be transmitted with 
reasonabl e economy by direct current 
at nominall y 500 volts for from five to 
ten miles from the generating s ta• 
tion. For great er distances than thi s 
the cost o f conductors becomes 
excessive. A long-distance railway 
wou ld thus require power stations 
loca ted fro m ten to twenty miles 
apart. 

To overcome this difficulty , power 
is o ft en generated as alternating cur­
rent and transmitted at hi g h voltage. 
It is then changed into direct cur­
rent by m eans of lowering trans­
formers and rota ry converters lo• 
cated in sub-station s at suitable in· 
t erval s a long the road. Such a sys­
t em is much less expensive to insta ll 
and maintain than would be a num­
ber o f separate power hou ses. ln 
genera l, however, the cost of insta l­
lat ion an d maintenance of a sub­
station is such that the use of such 
a syst em may be look ed upon as a 
method of making long-distance rail­
ways possible, rather than as a mea n s 
o f r educing the cost o f direct-current 
feeders. 

(3) Variable voltage for starting 
and regulating th e ,µ eed of the m o· 
tors is obtained by connecti ng the 
motors in series or pa ra ll e l, thu s 
obtaining two econ omical speed s. 
Addition al speeds a re obtained oy 
the u se o t a rheos tat in connection 
with both o f these comb;r:ations. 
As ordinarily insta lled, the capacity 
of the rheosta t is such that it may 
be left in circuit for only a very 
short time, so that , except moment• 
ari ly, only two speeds (i. e. seri es 
a nd parallel) are ava ilable for con­
tinuous running with a given t o rque. 

(4) The m otors are connected in 
ser ies o r in parallel an d to the vari• 
o u s res ist ance steps by means o f a 
controller, which, in genera l, consists 
of a number o f contacts bearing on a 
revolv ing drum. The circui t is par­
ti a lly opened whenever the connec­
tion is changed from on e resistance 
step to another; and in changing 
from series to parallel , o r in cutting 
off the p ower, the circuit is com­
p letely open ed. A powerful mag· 
netic blow out is u sed to break th e 
a rc which is fo r med on o p ening the 
circuit, an d thu s prevent burning 
o f the contacts. 

(5) When starting a car the rheo• 
static loss is la rge, s ince a lmost the 
entire voltage of the line i s taken 
up in the rheostat. 

(6) The u se o f d irect current on 
grounded ci rcuits is always attended 
by electrolysis. In large cities con· 
siderable difficulty is n ow experienced 
from this cau se. In future the diffi­
culty will probably be even great er, 
since the number of cars in oper• 
at ion wi ll increase and greater cur­
rents must hence be used. 

I 

where synchronous apparatus were 
u sed, would in many cases cause no 
interruption in a system where such 
apparatu s was n ot used. Moreover, 
in case of a shut -down from any 
cause, service o n a system without 
synchronous apparatus can b e re· 
sumed much more quickly than in 
the case of one in which it i s neces• 
sary to synchronize a number of ro­
tary converters before power can be 
put on th e line. 

Although the rotary converter is a 
highly efficient m achine, some losses 
n ecessarily take place in it, especially 
where it is operating with a low load­
factor. The omission of rotary co n­
ver'ters, and their consequent losses, 
should thus add materially to the 
gen eral efficien cy of the power sys• 
tern. 

A trolley voltage much higher than 
is at present in u se is allowable with 
alternating-current railway motors, 
rnpplied by means of a transformer 
o n the car, and this, combined with 
th e cheapness of transformer stations, 
will, in general, allow the latter to 
be placed sufficiently near each other 
to render any feeders other than the 
tro ll ey wire unnecc;sary. Moreover, 
in order to bring abou t this condi ­
tion, the se stations will, in gen• 
era!, not reqire to be p laced much 
closer together than would rotary 
converter sub-stations. 

(3) Owing to the ease and econ· 
o my of voltage transformation with 
alternating current, any desired volt· 
age may be appiied to the motors 
without tne use of resistance. Mo­
tors may thus be run continuously 
at full speed, or at any lower speed, 
and the power consumption at a ll 
speeds will be proportional to the 
energy actu ally expended in driving 
th e car. 

(4) Instead of a controller mak• 
ing and breaking a circuit on each 
step, the motors (in all equipments 
except tho se of small size) will be 
controlled by means of an inductio n 
regulator. Such a regulator is sim• 
pie and substantial in construction, 
and has to make and break contacts 
or s imilar wearing parts. In chan g­
ing from on e voltage to another, this 
change is produced gradu ally instead 
of by definite steps, the control being 
effected through magnetic, instead o f 
by direct, action on the ci rcuit. 

(5) Since there are no rheostats, 
there will be no rheostatic loss. 

(6) With the use of alternating cur• 
rent instead of direct current, elec• 
trolysis will practic:illy disappear. 

In concluding this description of the various fea tures of the 
single-phase railway stystem, and its advantages as compared 
with the present direct-current system, it should be borne in 
mind that the advantages accruing from thi s system are due 
primarily to the use of alternating-current, rather than to any 
advantages of the alte rn at ing-current ra ilway motor over the 
direct-current ra ilway motor. It is, in general, sufficient praise 
fo r the alternati ng-current railway motor to say that it weighs 
no more than the direct-current motor , that it has equally good 
characteristics, and that it is almost as efficient. The credit 
fo r the entire advantage gain~d. however, must be given to the 
alternating-current railway mo tor, since it is the development 
of this motor which has made the exclusive use of single-phase 
alternating current on railway systems practicable. 
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CARS FOR THE RUTLAND STREET RAILWAY COMPANY 

The Rutland Street Railway Company, of Rutland, Vt., has 
placed in operat ion recently fo r suburban service a number of 
combination passenger and baggage cars, built by the L aconia 
Car Company, of Laconi a, N. H. One of these cars is shown 
in the accompanying cuts. 

T he car is 45 ft . r I ins. long over all. I t is of the semi­
convertible type, the windows being arranged to drop fl ush with 
the window-sills. T he car body is placed on L aconia 9-B-3 
t rucks having 3-ft. wheel base and fi tted with 3-in. double-plate 
wheels. The operating equipmen t includes G. E. 64-hp motors 
and Christensen air brakes. 

T he interior fini sh is of red birch with inlaid marquetry 

I NT E RI O R OF CAR FOR R UTLAND STREET RA ILWA Y 

work. T he ceiling is of decorated quartered 
oak. E laborately shaped center clusters, as 
well as lamps along the sides, serve to light 
the car. T he seats in the passenger compart­
ment are of the \ Vheeler type, made by H ey­
wood Bros. & \Vakefielcl Company, and are 
upholstered with Chase figured plush. T he 
baggage compar tment is furn ished with fo ld­
ing seats fo r smokers . The car is equipped 
with Providence fenders, Sterling-Meaker 
registers, Consolidated car heaters, Ham 
t rolley catchers and the Curtain Supply 
Company's curtains . 

•• 
T he Toledo & \A/estern Rai lway Company is experiencing 

great difficul ty in handling all the freight that is now being 
offered by the grain elevators along its line. Large elevators 
a t Matamora and Lyons are full of grain, and companies have 
been organized to build elevator s at Pioneer , Fayette, Morenci 
and Adrian. The Toledo & \ Vestern has leased a number of 
cars from steam roads, and will purchase additional freight 
roll ing stock in the near future . 

IMPROVEMENTS IN DRAFT RIGGING 

T wo patents have been issued recently to W. T. Van Dorn, 
of Chicago, covering improvements recently incorporated in 
the Van Dorn automatic couplers and draw-bars. As these 
couplers are so extensively used by elevated and interurban 
railway companies, the accompanying illustrations showing 
these improvements will be of interest. Fig. I shows an im­
proved draft rigging, which provides for an up and down 
motion of the draw-bar without causing uneven wear on the 
draw-bar springs. The draw-bar slides through a casting at­
tached to the bottom framing of the car. This casting is hol-

FI G. 1.- SH AFT RIGGING P R OVIDI NG FO R UP AND DOWN 
MOTION OF DRAW-BAR 

FIG. 2.-METHOD O F ATTACH I NG DRAFT RI GGING T O 
BOTTOM TI MBERS 

low, but has a rib in its center which carries the draw-bar. The 
spr ings at either end bear against collars, which work on the 
ball and socket principle, as the draw-bar ri ses and falls. 

In Fig. 2 is shown the method of attaching draft rigging 

EXTERI O R OF CAR F O R RUTLAND STREET RAILWAY 

to the bottom timbers, which is said to be an improvement on 
anything heretofore employed in connection with these draw­
bars. Where possible the two parts of the draw-bar pass each 
side of the king-bolt. If the truck is too far back for this the 
draft rigging is attached to some other cross timber nearer the 
end of the car. 
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CARS FOR THE GRANITE CITY AND ST. LOUIS RAILWAY 
COMPANY 

T he Laclede plant of the St. Louis Car Company has recently 
turned out for the Gran ite City & St. Louis Rai lway Company 
some cars which are good examples of double­
truck cars of moderate length. Fig. I is an 
exterior v iew of one of these cars just before 
shipment, and Fig. 2 an interior view. T his 
car is 37 ft. over a ll, with a car body 27 ft. 
long. T he width over all is 8 ft. 6 ins. , ancl 
the heigh t from rai l to top of roof 12 ft. T he· 
car is equipped with St. Loui s Car Company's 
reversible cross-scats, having a seating capac­
ity of thi rty-six. The interior fini sh is cherry. 
T he trucks are the bui lder's short-wheel base 
No. 47. The cars wi ll be equipped with air 
brakes and also h and brakes operated with the 
company's vertical hand wheel. This type of 

FIG. 2.-INTERIOR OF CAR FOR GRANITE CITY & ST. LOUIS 
RAILWAY 

FINE CAR FOR LEWISTOWN & REEDSVILLE RAILWAY 

The Lewistown & Reedsville E lectric Railway Company has 
lately received from the J. G. Brill Company the handsome 
car shown 111 the accompanying illustration. The railway 

CA R FOR LEWISTOWN & REEDSVILLE RAILWAY 

company is extending its lines and adding to its equipment. 
Between the two towns is a long mountain range, and th e traffic 
from the two valleys in which both towns are important 
centers, is over one route through the only break in the range. 
Unti l the trolley line was constructed all intercourse was by 
stage or wagons. Lewistown is the county seat of Mifflin 
County, and is known throughout the State chiefly from the 
fact that Bucknell University is located there. The company 
controls an amusement resort, known as Central Park. This 
place is but a short distance from the town, and is popular both 
summer and winter, because of its picnic grounds and skating 
lake. 

The car body is 33 ft. 4 ins. long over end panels, and is 
seated for forty-eight passengers . The upper sashes of the 
windows are stationary, and the lower arranged to drop intu 
wall pockets furnished with covers. The interior is finished 
in natural ash with ceilings of decorated birch. Upper truss 
rods, 2 ins. x ¾ in., are shou ldered on the side posts, 19¼ ins. 
from the floor ; and under truss rods are 1 Ys ins. in diameter. 
The center platfon11 timbers are reinforced with angle-irons, 
offset for the purpose, and bolted at the outer ends to the crown 
pieces. T hey are 14 ft. 6 ins. long, extending back from the 
center of the body bolster 4 ft. 9¼ ins. This is the standard 
practice of the builders, and provides a firm platform. T he 
length of the platforms from panels over vestibules is 4 ft. 
8¼ 'ins., and the total length of the car over vestibules 42 ft. 
9 ins.; thickness of side sills, 4¾ ins. x 7¾ ins. , with 6-in. x 

¼-in. plates on the inside, turned at the ends 
and bolted to the s ¾-in. x 6¾-in. end sills. 
The center sills are 3¼ ins. x 4¼ ins. , and the 
crossings, 3¼ ins. x 4¼ ins.; corner posts, 3¾ 
ins., and side posts 2¾ ins. thick. The dis­
tance from the rail to the tread of the platform 
steps is 16¼ ins., and from the ~tep to the plat­
form, 14½ ins. ; from_platform to car floor, 8¼ 
ins.; from track to under side of side sills, 32¼ 
ins. The car is mounted on Brill No. 27-G 
trucks, with 4-ft. wheel base, and equipped with 
four 25-hp motors. Platform and conducto::­
gongs, channel-iron radial draw-bars, ratchet 
brake handles, and other patented specialti es of 
the builder's make, are included in the furnish­
ings. 

---•♦----

FIG. 1.-CAR FOR GRANITE CITY & ST. LOUIS RAILWAY COl\IPANY 

A bill has been introduced into the Ohio 
Legis lature plac ing the numerous express com­
panies operating on elec tri c railways under 

the same taxation laws as regular express companies that oper­
ate on steam systems. 

brake wheel is bevel-geared to the regular brake staff, and is 
furnished usua lly with th e company's ves tibule cars. 
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FINANCIAL INTELLIGENCE 

WALL STREET, March 23, 1904. 
The Money Market 

The natural inclination at this season toward contraction of bank 
reserves, has been observed in the operations of the last few weeks. 
Currency has not yet begun to move out to the interior in response to 
the usual demands for spring trade, but the inward movement has 
ceased. At the same time the banks are losing to the T reasury, 
although, owing to the decline in revenue-bearing imports, this loss 
is not as great as it has been in previous years. It is quite to be 
expected that local cash holdings will continue to fall off fo r another 
month at leas t. This prospect, however, is hardly disturbing, in 
view of the exceedingly strong position of present bank resources. 
Surplus reserve sti ll stands above $27,000,000, which is the highest 
total fo r the period in eight yea rs. The check upon th e winter's bank 
loan expansio n is also mos t reassuring. Last week's statement, 
to be sure, showed a small addition to the loan account, owing to 
renewed advances to the Stock Exchange, but the extraordinary 
borrowing by corporations has stopped, and this is the most im­
portan t fact for consideration. The only doubt admiss ible regard­
ing the immediate money market is as to whether or not gold will 
have to be exported this spring. Shipments have already been 
made in some volume to South America , but these are irregular 
t ransac tions. Sterling has risen this week to the highest of the 
season, within less than one cent in th e pound below the customary 
point at which gold can be sent to Europe at profit. The bank of 
England maintains its 4 per cent di scount rate, and the contin ental 
markets have not so far recovered fro m the recent st rain to show 
signs of early reaction. Relatively, credit is cheaper here than 
abroad, and should this di sparity continue, our export trade balance 
being on the decline, it is exceedingly probable that within a few 
weeks we may be sending gold to Europe. Even thi s, however, if 
it does not occur, will probably not cause any perceptible ha rd­
ening of money rates. If the Panama Canal settl ement, which now 
seems to have been indefinit ely postponed, should come along at 
the time these other influences are at work the outflow of gold might 
be heavy enough to effect the market, but these are possibilities not 
in the fo reground of present banking discussion . The chances 
are that quotation s for money wi ll remain about as they a re, until 
the end of the summer. All the loaning business now going on 
distinctly favors the borrower. Cases are continua lly being re­
ported of loans made as low as 3¾ per cent for long periods, while 
for the shorter maturities bankers are forced to make concessions 
in order to obta in custom. Call money is quoted at merely nominal 
figures, 1¾ per cent being the renewal rate on the Stock Ex­
change. 

The Stock Market 
T he past week has been noted for several important incidents, 

first, a general advance in prices, foll owing the discovery that the 
Northern Securities decision was not the serious fact or fo r the 
market that had been anticipated, sccoi1d the spectacular collapse in 
co tton accompanying the Sully failure, and finally enormous buy­
in g of all securities conc erned in the great N orthwes tern merger. 
These three episodes hav e entirely transformed the character of the 
market from what it was a fo rtnight ago. Trading has become 
very active, the outside public has reappeared to greater extent than 
at any time since the boom of 1902, and in fact W all Street has 
taken on again the familiar characteristics of a vigorous specula­
tion for the rise. In this column a week ago the bearings of the 
Supreme Court decision were discussed in some detail, and it is 
unnecessary to rehearse them now. It is sufficient to say that the 
dealings of the past week have justified the optimistic conclusions 
that were drawn immediately follow ing this event. The market too 
refused to be shaken by the disastrous sequel to the cotton corner. 
On the cont rary, this was regarded as a di stinct help to the finan­
cial situation, inasmuch as it removed what might have been a 
serious restraint upon the export trade, as well as a cause of great 
disturbance to domestic industry. It is upon the sensational move­
ment in the group of Northwestern Securities that the market's 
attention is now converged. An abrupt advance of 15 points in 
Northern Securities stock on the curb, an eight point rise in Union 
Pacific on tremendous t ransactions and extremely heavy purchases 
of all the bonds and stocks associated with the merger enterprise, 
foreshadowed the announcement made this morning of the disso­
lution of the Northern Securities Company on terms which will be 

very advantageous to all the participating securities. It is too early 
at this writing to consider the effect upon the general market, but 
it is hard to see how it can be anything but favorable, inasmuch as 
the distribution of the merger company is arranged so as to guar­
antee permanently harmonious relations among the great railroad 
interests in the Northwest. Other and more routine topics have 
been set aside this week by the excitement aroused over the develop­
ments referred to. Railroad ea rnings, such as have come to hand, 
however, have given satisfactory assurance that the strain of the 
severe winter is riow over, and that losses as compared with a year 
ago will henceforth not be heavy. This assurance has helped ma­
terially toward the market's recovery, as has the breaking of the 
drought in the winter wheat territory, and the fall in prices of 
all farm commodities. 

In the local traction group the movement has corresponded so 
closely with the general market movement that it calls for no sep­
arate analysis. It has become pretty clear that the heavy drop in 
Metropolitan two days ago was due to special liquidation, rather 
than to anything unfavorable in the condition of the properties. 
The stock has rallied eas ily during the past week, and has been 
well bought. Allowing for the recent dividend, Manhattan Ele­
vated sold this week a half point above its high price of January. 
Brooklyn Rapid Transit has been an active favorite with bull 
traders, and professional Wall Street continues to be particularly 
well di sposed toward this stock. 

Philadelphia 

The active speculative favorites in Philadelphia have all risen 
sha rply during the week. Improvement in general market condi­
tions rather than any special developments in connection with in­
dividual properties, has, of course, been the animating cause. Union 
Traction was the stro ngest stock on the list, advancing from 47½ 
to 48¼, on what appeared to be chiefly investment buying. Phila­
delphia Company common rose from 39¼ to 40¼ on heavy transac­
tions, and the preferred sold at 44 and 44¼- Philadelphia Electric 
was very active a lso between S 15-16 and 6½. A few hundred 
shares of Rapid Transit changed hands at an advance from 13¾ to 
14½. One hundred Union Traction of Indiana sold at 35. Con­
solidated Traction of New J ersey gained a half per cent to 63, 
on sales of 300 shares. Philadelphia Traction was unchanged at 
95½- Fairmount Park Transportation sold for an odd lot at 21¼. 
A mer ican Railways was dull, but firm, between 43¼ and 43½. 

Chicago 

The most notable incident of the week in Chicago was the sharp 
recovery of nearly IO points in Metropolitan Elevated preferred. A 
little over a week ago the stock sold down to 41. It sold at so½ 
on Saturday last, and at 50 on Monday. Metropolitan common alsc­
rallied two points to 17. The fact that transactions at the rising 
prices were comparatively light strengthens the other evidence, 
pointing to the true cause for the recent decline being forced 
liquidation by one or two large individual holders, and not any­
thing either actual or prospective unfavorable in the condition of 
the property. Further proof that the Union Traction group of 
securities have ceased to be pressed for sale, has been afforded dur­
ing the week. North Chicago stock recovered to 73, or 9 points 
above its recent low record, 200 shares of West Chicago sold at 44½, 
whil e U nion Traction was active and strong around 6. City Rail­
way, se lling ex-dividend, recovered to 161½. South Side gained a 
point and a half to 91 ½, Northwestern common sold at 16_½, and 
Lah Street at 2½. 

Other Traction Securities 
The Boston dealings have not developed the life that might have 

been expected in view of the week's revival of speculative interest 
in the general market. Boston Elevated sold up to 139½, which is 
the highest price reached in some time, but reacted later to 138:½. 
W est End common went to 93 for an odd lot, but most of the sales 
were made at 92½. The preferred sold between 109 and 109½. 
Massachusetts Electric common was exceeding dull, ranging as low 
as 18 and as high as 19. The preferred changed hands between 

72¼ and 73. In Baltimore the United Railways securities were 
fairly active and strong. The income bonds rose from 53¾ to 54, 
the general 4s sold between 90¼ and 91¼, and 8°? shares of the 
stock were dealt in at an advance from 7¾ to 8. City & Suburban 
(Baltimore) ss were strong, gaining five-eighths of a point from 
n 2½ to n 3½. Charleston Consolidated ss, on the other hand, lost 
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a point and a half, selling at 83½. Other sales for the week com­
prised City & Suburban (Washington) ss at 90}3 and 90¾, Balti­
more City Passenger ss at 108, Central Railway extension ss at II3, 
and Atlanta Consolidated 5s at 105¼. The active feature on the 
New York curb was Interborough Rapid Transit. Two thousand 
shares sold on the rise from 103½ to 108½; at the higher level heavy 
profit-taking appeared, and on sales of 1000 shares the stock fell 
back to 108¼. Six hundred New Orleans Street Railway common 
sold at 9, and 200 more at 9¼ . Three hundred St. Louis Transit 
sold between 12 and 12¼. Washington Traction preferred was 
heavy, declining from 45 to 44:Y4 on sales of 1500 shares. . 

Continued rumors of a deal in Cincinnati, Newport & Covington 
Light & Traction gave the issues of this company another bullish 
movement in Cincinnati last week. It is reported that the com­
pany is to be absorbed by outside interests, but all efforts to secu~e 
any confirmation of the rumors are unavailing, and the statement 1s 
made that no such deal is under consideration. The common stock 
of the company advanced from 29¼ to 32½ on sales of over 1900 
shares, while the preferred had a range of from 84¼ to 87¼ on sales 
of about 1000 shares. Detroit United, which has been quite active, 
suffered a decline the middle of the week due to the report that the 
dividend on the stock would be deferred for one month. The com­
pany has announcd that this action is taken in order that the semi­
annual bond interest and the quarterly dividend shall not fall on 
the same date. The stock opened at 63 ¼ , declined to 61¾ and ad­
vanced again to 64. Sales about 1000 shares. Cincinnati Street 
Railway was rather quiet, sales about 200 shares, with a range of 
from 137½, for a very small lot, to 139. A small lot of Miami & 
Erie Canal sold at II, the outlook for this proposition seems more 
promising. Cincinnati, Dayton & Toledo sold at 20¾, and Columbus 
Railway preferred at 1o6¼ . Several lots of Cincinnati, Dayton & 
Toledo 5s aggregating $10,000 worth sold at from 79 to So¼ . 

Continued demand from Cincinnati for Cincinnati, Dayton & To­
ledo dislodged about 150 shares at 20¾ in Cleveland last week. 
Northern Ohio Traction & Light advanced from 15 to 15¼ on sale s 
of II0 shares. A small lot of Cleveland Electric sold at 71¾, a 
slight decline. Miami & Erie Canal came into the trading at an 
advanced figure at II¼, and then went to 13. Monday a small lot 
of Cleveland Electric sold at 72. 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stock, and the active bonds, as compared with 

last week: 
Clos ing Bid 

March 15 l\Iarch 22 

American Railways ......... , , , , , • • • • •,, • • • • • • • · · · · · · · · · · · · · · · · · · 43 43 

Aurora Elgin & Chicago (preferred) ............... , ...... , , .. , a55 
Boston' Elevated ......................... , , , ... , , • • • • • • • • • • • • • • • • 138¼ 
Brooklyn Rapid Transit . .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. 41¾ 
Chicago City ...................................... • • , • • • , , , , • • • • • 157 
Chicago Union Traction (common) ................ , ......... , .. 5 
Chicago Union Traction (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Cleveland Electric .................. , , ..... , , • , • • • • • • • • • • • • • • • • • • 72 
Co.nsolidated Traction of New Jersey ............... , , , ..... , . , , 62 
Consolidated Traction of New Jersey 5s ......................... 105¼ 
Detroit United ••................. , .. , • .... ,,,,,, • • • • • • • • • • • • • • • • • 61 
Interborough Rapid Transit ....................... , , .. , ......... 105 
Lake Shore Electric (preferred) ............... , .. , . • • • ........ , -
Lake Street Elevated .......................... , .' ... • • • •., ..... • • 1¾ 
Manhattan Railway .............................................. *141¼ 
Massachusetts Electric Cos. (common).. . . . . . . . . . . . . . . . . . . . . . . . 18 
Massachusetts Electric Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . 71½ 
Metropolitan Elevated, Chicago (common) . . . . . . . . . . . . . . . . . . . . 14 
Metropolitan Elevated, Chicago (preferred) . . . . . . . . . . . . . . . . . . . 43¼ 
Metropolitan Street ............................ , .. , , ... , ........ , 107½ 
Metropolitan Securities . .. . .. . . .. . .. .. .. . .. .. . . . . .. .. . . .. .. . . .. . 77¾ 
New Orleans Railways (common) . .. .. .. .. . . .. .. .. . .. .. . . .. . .. .. 8 
New Orleans Railways (preferred) ... , .. .. .. .. .. .. .. .. . .. .. .. .. . 29 
New Orleans Railways 4½s .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 78 
North American . .. . . . . .. .. . . . .. .. . .. .. . . .. . . . .. . .. . .. . . . .. . . . . . . . 88¾ 
Northern Ohio Tractio.n & Light .. .. . .. .. .. .. . .. .. . .. .. .. .. . . .. 14¾ 
Philadelphia Company (common) .. . .. .. . . .. . .. . .. .. . . .. . . .. .. . . 38 
Philadelphia Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13½ 
Philadelphi.i. Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *95¼ 
St. Louis Transit (common) . . . .. . .. .. .. . .. .. . .. . .. .. . .. .. . .. . .. 12¼ 
South Side Elevated (Chicago) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 90 
Third Avenue ............... . ..•............................... . . 114 
Twin City, Minneapolis (common) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88½ 
Unicm Traction (Philadelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47½ 
United Railways, St. Louis (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
West End (common) . .. . .. . .. .. . . .. .. . . .. .. .. .. . .. .. . .. . .. .. . .. . . 91½ 
West End (preferred) ............................................ 109½ 

a Asked. • Ex-divid end. 

138½ 
43 

*158 
6 

301/2 
73½ 
63 

105½ 
64 

108¼ 

1¾ 
1431/4 

19 
72 
16½ 

a48½ 
1121/s 
77 
9 

29 
79 
85¼ 
14½ 
40 
14 
95½ 
1::: 
90½ 

120½ 
92 
48½ 
64½ 
90 

109½ 

Iron and Steel 
Reports from the iron tra de, while rather more conflicting dur­

ing the past week than they have been recently, are still in the 
main encouraging. Demand fo r pig iron continues heavy and, 
although the majority of consumers are still buying only from 
hand to mouth, there are a number who have begun to place orders 
for as long as three months ahead. In the fini shed branches of the 
industry the situation is more uncertain, the railroads are still ,12e p­
ing their purchases at a minimum, the volume being less than 
half what it was a year ago. This is being felt to such an 
extent in the steel billet manufacture that there is some question 
as to whether lowering of prices will not be necessary. The 
threatened strike in the building trade in N ew York is another 
possibility which cannot be viewed without some uneasiness. 
Quotations are as follows: Bessemer pig iron $13.So, Bessemer 
steel $23, steel rails $28. 
Metals 

Quotations for the leading metals are as follows: Copper 12½ 

crnts, tin 28¼ cents, lead 43/8 cents, and spelter s cents. 

ANOTHER CAR HOUSE FIRE IN CHICAGO 

On March 20, just one week after the destruction by fir e of the 
car houses of the Chicago Union Traction Company at Blue 
Island Avenue and L eavitt Street, the car house of the company 
at Western Avenue and Division Stree t was destroyed. There 
has been some talk of incendiaries, the two fires occurring so 
close together. It is stated, however, that the W estern Avenue 
fire was first seen in the vicinity of a sand drier. The wind was 
high at the time, the flam es spread rapidly and soon the building 
was totally destroyed, together with 103 cars. In the fire of the 
week before 250 cars were lost. The total loss in the last fire is 
variously estimated at $roo,ooo to $250,000. Of the cars destroyed 
41 were summer cars, 60 closed cars, and the balance sweepers 
anu snow plows. Thus, within a week, the company lost 273 :::ar s. 
Both losses, however, were fairly well covered by insurance. A 
dispatch from Chicago says the receivers of the company w:ll 
c. rdet roo new cars in a few days. •• 
ANOTHER RACE ON THE KANSAS CITY-LEAVENWORTH LINE 

fhere was telegraphed to fhe East a few days ago and pr;ntrd in 
the daily papers a story of a race between an electric car on the 
Kansas City-Leavenworth Electric Railway and an express train 
of the Missouri Pacific Railroad, in which the electric car beat 
the locomotive. Stories of this kind are being published with 
increasing frequency, and there seems to be little reason why 
they are given such prominence. On the Kansas line it is noth­
ing new for electricity to vanquish steam, and the only excuse 
for the publication of the article seems to be that the trial was 
arranged "with malice aforethought," as the managers of the elec­
tric railway and other officials were aboard the electric car. One 
newspaper in the East has gone so far as to expatiate upon the 
subject editorially, and, taking itself seriously, tells its readers 
that "the K ansas City race was picturesque and even suggestive, 
but it does not really prove anything as to the relative speed 
capacities of the two motive powers." 

TO INCREASE NUMBER OF COMMISSIONERS IN NEW YORK 

Governor Odell of New York has sent to the Senate for con­
firmation the nomination of Frank M. Baker to be State Railroad 
Commissioner, to succeed himself. The nomination has been re­
ferred to the committee on railroads. 

The ex pectation that the Legislature will pass, and Governor 
Odell will sign, a bill increasing the number of State Railroad 
Commissioners from three to five, received corroboration March 
22, in the introduction by Chairman Bedell, of the Assembly rail­
roads committee, of a bill to that effect. There is already before 
the Assembly a bill to this end, introduced by Mr. Wallace in 
behalf of the board of trade and transportation. The Bedell bill 
not only provides for two additional commissioners but also 
allows the expenditure of $100,000 by the board (instead of but 
$6o,ooo as at present ) , exclusive of rent and cost of printing the 
annual report . 

The W allace bill requires that the two additional commissioners 
shall be residents of New York City and civil engine ers. T he 
Bedell bill makes no specifications as to the additional members, 
either as regards their residence or otherwi se, save that they, like 
the present three commissioners, shall be appointed by th e Gov­
ernor. 
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FROM BUFFALO TO ROCHESTER 

George A. Ricker, chief engineer of the Buffalo & Depew Rail­
way, which is to run through to Rochester from Buffalo, says that 
no time will be lost in rushing the work just as soon as the 
weath er modifies. Ten miles of the heaviest grade east of Depew 
were completed last fall, when the cold weather stopped opera­
tions. It is the intention of the company to connect Buffalo and 
Batavia this year. The line as located passes through one of the 
most ferti le and productive sections of the State. \,Vhen this ex­
tension is completed the cars will leave Buffalo at a point near 
the Soldiers' Monument, in fro nt of the Buffalo Library, and 
passing to and out Genesee Street to Pine Hi ll , where the present 
double-track line to Depew begins. After passing through De­
pew and Lancaster, the line parall els the New York Central, a 
short distance north of the latter company's tracks to Batavia, 
continuing through Grimesvi lle, Looneyville, ·w ende, Crittenden, 
Corfu and ·west Batavia. After leaving the city of Batavia the 
line continues to the eas tward, passing through the villages of 
Stafford, Le Roy and Caledonia. The line then co ntinues throug h 
the village of Mumford, and from thi s last point by private right 
of way, after which the cars may run at high speed through Clif­
ton and Chili to Maplewood, which is just south of Rochester. 
From Maplewood to Genesee Street at the southerly line of the 
city of R ochester, the line is in the River Road, where the traveler 
may enjoy the beautiful scenery of the Genesee Valley. 

Entrance to the city of Roche ster wi ll be made by way of 
Genesee Street and the cars wi ll run to the famous "Four Cor­
ners." It is expected that terminal negotiations with the Inter­
national Railway of Buffalo and the Rochester Railway Company 
will be concluded in a short time. 

When the entire line is completed and in operation there will be 
hourly service between the two cities. 

----♦·----

THE OPPORTUNITIES IN THE ELECTRICAL BUSINESS 

The electrical section of the We stern Society of Engineers , of 
Chicago, listened to a paper on the above subj ect by George A. 
Damon, the evening of March 18. Mr. Damon had collected 
stat ist ics from one hundred young, successful electrical men in 
Chicago. It is interesting to note that nearly a ll of those to 
whom Mr. Damon's li st of questions was addressed responded. 
T hese questions deal with the technical training and preparation 
which had been enjoyed by these men and also with recommenda­
tions as to the training of the coming generation. The results of 
Mr. Damon's inquiries were presented in an attractive way, and 
in a way which made them valuable. The ge neral interest in the 
subj ect was manifested by the fact that it proved to be the larges t 
meeting ever held in the \Vestern Society rooms. The entire 
evening was taken up with a discussion of the paper, which had 
been sent out in advance, and as much more time could have been 
profitably taken up by the di scussion had it been available. 

THE FIFTH ANNUAL CONVENTION OF THE SOUTHWESTERN 
GASt ELECTRIC & STREET RAILWAY ASSOCIATION 

A joint meeting of the Southwestern Gas, Electric & Street 
Railway Association and of the Southwestern Electrical Asso­
ciaion is to be held in Dallas on April 25, 26 and 27. The con­
vention will be held at the auditorium of the Commercial Club 
and the headquarters of the associations will be at the Oriental 
Hotel. Preliminary plans have also been worked out for the 
consolidation of the two associations, and if this step is approved 
by both organizations, the consolidation will be effected at the 
meeting in Dallas. The membership of both organizations is 
about 200. 

The territory of the Southwestern Electrical Association is 
Indian Territory, Oklahoma Territory, Kansas, Arkansas and 
Texas; of the Southwestern Gas, Electric & Street Railway As­
sociation is Indian Territory, Oklahoma Territory, Arkansas, 
Louisiana, Texas, New Mexico, Old Mexico. 

The following subjects among others will be discussed at the 
meeting next month: "Advantages of the Combination of Gas 
and Electric Light Plants," The Operation of the Single-Phase 
Motors from the Central-Station Standpoint," " Framing of City 
Franchi ses for Public Service Corporations," " Combination of 
Public Utilities in Small Cities," ''Water Purification Processes 
and their Values," "Economics of the Meter," "Benefits and Evils 
of Telephone Competition," "Accidents on Street Railways and 
Damage Suits," "Central-Station Accountiµg," "Electricity and 
Risks, Requirements of the National Board of Underwriters in 
the Southwest," "Development of Interurban Railways in the 
Southwest," "The Development of the Modern Gas Plant." 

THE RAPID TRANSIT BILLS IN NEW YORK 

The attempt to extend the municipal credit of New York 
beyond the $50,000,000 bond limit authorized by law for the con­
struction of tunne~ in New York, has res~lted in quee~ compli­
cations at Albany. To carry on the extens10n of the rapid transit 
system, as planned, a bill was sent to Albany abolishing the re­
striction of $50,000,000. The passage of that bill would allow the 
commission to go ahead and let the extension in Manhattan, on 
which the New York City Railway Company is anxious to 
bid in competition with the Belmonts, and the extension of the 
Brooklyn tunnel. This biil was consolidated with two Elsberg 
bills left over from last year, the intention being to defeat the 
new bill, so it is said. The Rapid Transit Commission voted 
Friday, March 18, to send representatives t o the committee hear­
ing this week to urge the separation of these bills and the passage 
of the one extending the power of the commiss ion to spend money 
for more subways. That bill has nothing to do with municipal 
ownership and operation. The Elsberg bill, however, aims at 
direct municipal construction of future subways and separate con­
tracts for operation, with the alternative of operation by the 
municipal authorities themselves. Under the present law the 
commission contracts for the construction of the subway with 
funds advanced on the credit of the city, and the contractor is 
bound to eq uip and operate the roads and by way of rental to pay 
the interest on the city bonds and provide for their liquidation at 
the end of the contract period, when the whole property will come 
into the city's possession without any cost to itself and with the 
privilege of making new contracts for operation. If there should 
be a separate and independent contract for construction, without 
any assurance that the contractor would have the privilege of 
operating the new lines, this advantage of rapid and economical 
work would be lost. 

•• 
REORGANIZATION OF THE KUHLMAN CAR COMPANY 

As already announced in these columns, a deal has been effected 
whereby the J . G. Brill Company obtains control oi the plant and 
business of the G. C. Kuhlman Company, of Cleveland. At a 
m eeting of the company held last Tuesday, Samuel N. Curwen, 
of Philadelphia, was elected president of the reorganized com­
pany to succeed Fayette Brown, of Cleveland. Charles A. Ricks, 
secretary of the company, continues in office. The Cleveland 
members of the new directorate are: R. A. Harman, C. E. Cowen, 
P. M. Hitchcock and D. B. Dean. 

••• 
THE RIGHT TO REGULA TE FARES IN MASSACHUSETTS 

The decision of the Massachusetts Supreme Court declaring 
that the right to regulate street railway fares rests solely with the 
Legislature, acting through the Railroad Commissioners, is of 
such import that it is the purpose here to give a brief outline of 
the case, supplementing the announcem ent of the decision made 
in the STREET RAILWAY J ouRNAL of March 12. The deci sion, of 
course, makes it useless for the Selec tmen of towns and the 
municipal officers of cities, in granting franchises, to attach pro­
visions regulating the rate of fare to be charged. 

The question was brought before the court by Albert Keefe, of 
Somerville, who sued the Lexington & Boston Street Railway 
Company for s cents. Mr. Keefe claimed that he was over­
charged this sum on Oct. S, 1902, when riding from Concord to 
A rlington Heights. Attorneys for the railroad claimed that the 
Selectmen of Concord and Bedford had no authority to impose 
the regulations as to the fares, which the plaintiff alleged had been 
violated. The defendant' s attorneys further claimed that even if 
the restrictions were fo und to be legal, the interpretation of the 
company should be adopted, and finally that the charge was en­
tirely reasonable and proper under any interpretation. The court 
brushed aside the latter two points and decided the case on the 
broad ground of the illegality of the provisions as to fares. 

In the opinion, drawn by Chief Justice Knowlton, it is said that 
the statute g ives to the directors primarily the right to fix and 
regulate fares and then makes their action subject to revision by 
the Railroad Commissioners, who are to act upon broad consid­
erations of public policy. The court says: "With street railways 
extending long distances and passing through numerous towns 
and cities, it would be unwise and inexpedient to permit each town 
to fix the fares within its boundaries, as a condition to granting 
a location. The purpose of the Legislature to prescribe broad 
and general provisions for the regulation of fares is further em­
phasized by the statute of 1901, which puts street railways upon 
precisely the same grounds as railroads as to provisions relative 
to changes and regulations of their fares." 
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EXPERIMENTING WITH TRAINS FOR RUSH-HOUR SERVICE 
IN CLEVELAND, OHIO 

T he Cleveland E lectric Railway Company is experimenting 
with large , double-truck tra il cars fo r rush hour and summer se r­
vice. A two-car train ha s been placed in operation on Euclid 
Avenue, a nd on one trip recently ca rri ed 220 passenger s. The 
motor car of each train i~ equipped with fo ur 40-hp motors, anrl 
both cars are eqtiippecl with a ir brak es. The company is making 
this experiment with a view of pur chasi ng a number o f convertible 
trail cars of a new type, designs for these cars havin g been sub­
mitted by the J. G. Brill Company. The vestibule will be a t the 
side and ther e will be no pla tforms. The capac ity will be forty­
ni ne passen gers. It is th e plan to ha\'e two conductors, and on 
the train s tried r ece ntl y there was an ex tra trolley man. 

----♦6----~ 

STREET RAILWAY PATENTS 

[Th is department is conducted by 'vV. A. R o~en_baum. patent at­
torney, Room No. 1203-7 Nassau-Beckman Brnldmg, New York.]. 

UNITED STATES 1'1\TENTS l SS l TED MARCH 15, 1904 

754,473. Guide 'vVh eel ; Alexander U . Mathe~ius, Brooklyn, 
N. Y . App. fil ed Feb. q . 1901. The cross section of t_h e con ­
ductor and the tread of th e trolley wheel are so r elated 111 shape 
as to r educe g]ipping and abrasion of th e contact surfaces. . 

754,551. Emergency Ca r Brake; SteJ?hen A. Duval_!, Pennth, 
W. Va. App. filed Dec. 8, 1903. Spnng-pr esse cl rail gripper s 
are hung in a suspension-bar 
held normally ele,·atecl , but 
adapted to be lowered to grip the 
rails. 

754,603. lVl echani sm fo r Op­
erating Car Brakes ; J ohn L. 
Peacock, Buffalo. N. Y. A pp. 
filed Sept. 3, 1903. Comprises a 
pinion on the lower encl o f th e 
brake-post, a gear in m esh with 
the pinion and integral with a 
spiral brake-chain drum adapted 
to operate with a variable lev er­
age, the spiral tape r ing down ­
ward to a cylindrical part and 
of parabolic curve in it s broad­
est portion. 

754,778. Trolley W heel R e­
tainer; James A . Kilpatrick, 
Ni les, Ohio. App. fi led D ec. 19, 
1903. A pivotally mounted re­
tainer frame normally held hori ­
zontal by gravity and retainer s 
carried by the frame normally 
extended across the conductor No. 754,~32. 

wire. 
754.832. Electric Rai lway Plow; John H . A k er s, \Vashin gton , 

D. C. App. fil ed Aug. 8, r903. An electric railway plow having 
ve rtically hin ged frames with ho rizontally projecting arm s, sh oes 
mounted on said arms to slid e thereon and springs to force the 
sh oes out and allow th em to yield inwardly. 

754,894. Self-Adjusting Wh eel; Edgar A. R oot and C harl es M. 
Wallace, Huntin g ton , \V. Va. A pp. fi led May 23. 1903. D et ails. 

754.921. Brake Shoe and l\f ethocl of Producing Sarne; Charles 
G. Ette, St. Louis, J\fo. App. fil ed Oct. 30, 1903. The m ethod 
consist s in fir st producin g an insert, coating it with a materi al 
which is a non-conduct or of h eat. and then casting th e body por­
tion of the shoe about th e coa ted in sert, whereby chill ing and 
shrinkin g of th e body porti o n about th e insert is prevented. 

PERSONAL MENTION 

MR. P ERCY CLIFTON, formerly superintendent of the White 
Line Electric Railway, oi Sandusky, Ohio, h as been appointed 
master mechanic of the Toledo & Indian a Railway, o f Toledo, 
O hi o. 

MR. J ESSE SPALDI NG. a prominent capitali st of Chicago 
and a director of the Chicago U nion Traction Company, di ed at 
hi s home in that city March 17. Mr. Spalding was seventy-on e 
years old. 

MR. G. P. AL TENBERG, manager of th e fo reign department 
of woodworki ng machinery in th e worlrl , is o n hi s way to E urop e. 
of woodworking machinery in th e world, is on hi s way to Europe. 
B e wi ll visit England for a few weeks, and then tom the Conti-

nent. H e expects to be abroad for several month s. Letters will 
reach him , if addre sse d to Mr. G. P. A ltenberg, No. 31 Boulevard 
Haussmann, Paris, France. 

MR. CLARENCE 0. SCRANTON has been appointed au­
ditor of the Stark Electric Railway Company, of Alliance, Ohio. 
He formerly was auditor and general passenger agent of the 
Lake Erie, A lli ance & Wh eelin g Railroad (steam). 

MR. ALFRED BAKER, formerly manager of the London 
Coun ty Com1 ci l Tramways, and now manager of the Birmingham 
Corpora ti on Tramway s, has been elected pre sident of the Tram­
\\'ays & Light Railway s Association. of Great Britain. 

_\'IR. A. BET LES has m id hi s interest in the Coeur d'Alene & 
Spokane Electric l{a ilway. of Spokane. 'vVash. , and has resigned 
as second vice-president and gen eral manager of the company. 
1-l e is succeeded in h is official positions by ::Vlr. R. F. Blackwell. 

l\ l R . W. H. P A P E, formerly general manager and purchasing 
agent for the Butler Passenger Railway Company, at Butler, 
Pa.,· has resigned hi s position to become associated with the 
Galena Signal Oil Company , whose h eadquarter s are at Frank­
lin. Pa. 

MR. H. M. I-l EATI-1 has resigned as pre~iclent of the Lewis­
to n. Brnnswick & Bath Street R ai lway, of Lewiston, Maine, in 
, rder to devo te all hi s time to hi s private law pr ac tic e. Mr. T. L. 
P eters, of New York, will act as pre sident of the company until 
the annual meeting in l\lay. 

l\ lR. J O H N J. LANDERS, formerly cashier of the Conneaut 
& E ri e Traction Company . has been appointed general manager 
ol the company, succeeding l\ l r. George E. M nffett, who has gone 
with an elec tric railway in 'vVashington. .Mr. Landers was for-
111-e rly with a com pany at Scranton. Pa. 

1\1 R. GODFREY l\IORG,\ N, for som e time superintendent of 
the Youn gstown & Sharon Railway, of Youngstown , -Ohio, has 
res ig ned, and will be succeeded hy Mr. G. J. A. Paul, formerly 
chi ef eng in eer of the People' s Light & Railway Company, of 
Str eater, Ill. l\ Ir. Morgan tendered hi s resignation some month s 
ago. but it was not accepted until recently. 

MR. G. G. CRANE has r esign ed as ma~ter mechanic of the 
Columbus, Delaware & Marion Electric R ailroad Company, of 
Delaware. O hi o. to b ecom e master mechanic of the Joli et, Plain­
fi eld & A urora Railroad, of J oliet, Ill. Mr. Crane's resignation 
from the Columbus, Delaware & Marion Company becomes 
effective April r. 

l\IR. PHILETUS \V. GA.TES and MR. HE NRY W . HOYT. 
1 espectively gen eral superintendent and second vice-president of 
the A llis-Chalm ers Company. a re about to retire from active par­
ti cipation in th e management of that company. Mr. Gates was 
president and l\ l r. Hoyt secretary and general manager of the 
Gates Iron \Yorks for fi fteen years prior to the incorporation of 
the A lli s-Ch alm ers Company in 1901. They have been promi­
nently conn ec ted with the manufacturing interests of Chicago 
and have taken an active part in all of th e manufacturers' asso­
ciations. Mess r s. Hoyt and Gates, after a well-earned vacation 
spent in travelin g, will r e-en gage in busin ess in Chicago. 

MR. MATTHEW R. BOYLAN has b een appointed general 
audito r of the street railway department nf th e Public Service 
Corporati on. of New J er sey, to succeed l\Ir. E. N. Hibbs, who 
r esig ned to t ake a position with the United Railway Company, 
of San Francisco. Mr. Boylan began hi s street railway career 
as stenographer to the late Mr. Charles B. T hurston , then 
president of the Jersey City & B er gen Railroad. \ Vhen t hat 
road was taken over by the Consolidated Traction Company, and 
later by the North J ersey Street Railway Company . Mr. Boylan 
was appointed an inspector, and subs equently went through all 
the gra<les up to the position of assistant to l\Ir. Hibbs. Mr. 
A lonzo Dickson has been promoted to the position of assistant 
auditor. 

MR. MATHEW C. BRUSH, who was recently appointed as­
sistant to l\ f r. Adams D. Claflin, president of the Boston Subur­
ban E lectric Companies, h as been promoted to the newly created 
(lffice of general manager of th e following companies, controlled 
hv tlw Boston Suburban Electric Companies: Newton Street Rail ­
\1:ay Company, Newton & Boston Street R ai lway Company, 
Lexington & B os ton Street Railway Company, Wellsley & Bos­
ton Street Railway Company, Commonwealth Avenue Street 
Railway Company, W estboro & Hopkinton Street Railway Com­
J_Jany and the Norumbega Park Company. U nti l further notice 
Mr. Brush will have genera l charge of the operation of all th e 
foregoing companies. T h e department of sup plies has b een abol ­
ished and a ll matters pertaining to the purchasing of materials 
and suppli es will be h ereafter in charge of Mr. Brush. A ll sup er­
intendents will report directly to h im, and all matter s relating to 
the operation of th e companies wi ll be in hi s charge. 
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CONSTRUCTION NOTES 

;\I ONTGOMERY, ALA.- The City Council has passed a n ordinan ce gran t­
in g the Montgomery St reet Railway Company a franchi se t o build on Cleve­
lan d Avenue from S ton e Street t o M ill Stree t , and thence on Mi ll Street 
west to the city limits. 

OAKLAND, CAL.-lt is rumor ed that H . E. H unting ton is proj ect ing 
a n electric r ailway syst em in Richmond a n d O akland. It is beli eved that 
rights of way, som e on p ublic thoroughfar es, others on privat e land s, are 
being secured for the H untington system. 

O A KLAN D, CA L -Residents of t he Per alta H eight s di stri ct have u nder­
tak en the t ask of securing from J. H. Macdonald the ass ignment , in favo r 
of the Oakland T ran sit Com pany, of the franchi se for the piece of road k nown 
as the "Fourth Aven ue Cut-off, an d or ig inally appli ed for by th e O akland 
Tran sit Com pan y. \ Vh en the franch ise was advertised for sale, h owever , it 
was coupled with an other on Coll ege Avenue, and after spir it ed b iddin g 
the two franchises were awarded to J. H . Macdonald, representing parti es 
who, for the t ime being, have fai led to mak e k n own thei r iden t ity. 

SACR A M ENT O, CAL.- The Boar d of Supervisors has granted a fra nchi se 
to con str uct and operate a street rai lway over the J. Street R oad to the 
Sacram ent o Gas & Electric R ailway Com pan y. 

SAN F R ANCI SCO, CA L.- In referen ce to the ta lk of electrifying part 
of the Southern Pacific Company's lines, General Manager Krutt schmitt, of 
the company, who has just returned from New York , says that plan s are 
under consideration for chan ging th e m ot ive power of t he local system in 
O akland from st eam to electr ic ity, but that n o defi nite p lan s have yet been 
decided upon. 

SANTA CR U Z, CA L.- The rig ht of way has been secur ed for the exten­
sion of the Santa Cruz, Capitola & Watson vi ll e R ailway to Capitola. 

NE\ V H AVEN, CONN.-It is announced that the \Vall in gfor d Tram way 
Compan y, wh ich holds a franchise to build an electri c ra ilway from t he 
terminus of the Meriden Electric R ailway in \Vall ingfo rd t o Mon towese, 
will b egin work very soon. The new road will be 7 m il es long. A traffic 
arran gement by wh ich cars wi ll be run from \Vallingford into New H aven 
had been entered in to wi th the Fair H aven & Westvi lle R ailroad befor e the 
recen t sale of the latter to the New York, New Haven & H artford Railroad . 
The complet ion of this l ine will furni sh an electric railway from H art ford 
to New H aven b y t he way of New Bri tain, Southin gton and M eriden, which 
is an indir ect route. The New York, New H aven & H artford now owns both 
the Meriden line, which forms an important feature of this through trolley 
ro u te, and th e Fair H aven as well, which will form its southern terminal. The 
\Vall in g fo r d Company has an authorized capital stock of $500,000. 

ATLANTA, GA.-At the next regular meeting of County Commission ers, 
which will be held on April 6, J. J. Spaldin g and Forrest Adair, r epresentin g 
the Atlanta W ater & E lect ric Power Company and all ied interest s, will apply 
for a fran chise for an electric railway from Atlanta to B ull Sluice. The r igh t 
of way of the proj ected line extend along the R oswell public h igh way, 
a nd the road will b e in' operation by May, 1905, when Bull Slu ice w ill b e 
opened to t he public.. The Atlanta Water & Electr ic Power Com pany is 
spending $1,500,000 on the b ig dam and other im provemen ts at Bull S luice, 
whil e the Morgan-Smith Company, of York, Pa., own er s of 1000 acres of land 
fronting on the b ig lak e, will expen d a lar ge sum in beautifying its property. 

JERSEYV I LLE, ILL.- Thc City Council has gran ted to the Cent ral 
Tract ion Com pany a fran chise to c on struct an electri c ra ilway in the city 
on P ra irie, S tate an d oth er street s, covering a distance of 3 m iles. The 
compan y expects to begin work within a few week s. T he l in e wi ll a lso 
be extended t o H ardin, Calhoun County. 

STERLI NG, I LL.- The D ixon, R ock Falls & Southwestern R ail way 
Compan y p lan s to begin the con st ru.ction of its proposed line April 1. H . 
L. Sheldon, of R ock Falls, says a ll the preliminaries ar e fast being ar­
ranged. 

EVANSVILLE, IND.-\ V. N. Harding an d F. J. Shultz, representing In­
dianapolis and Chicago capitalists, spent a week her e inspecting several 
routes for proposed interurban electric railways fro m th is city. 

Ff.,:RT WAYNE, IND.-It is stated that work will be started at once on 
the Fort Wayne-Goshen line, the cost of which is est imated in the ne ighbor­
hood of $2,000,000. The line will run n or t hwest from F or t W ayn e, passing 
Blue Lake, Churubusco, Syracuse, Lake \Vawasec, Gosh en an d other im­
portant cities and lake ~esorts, and \\'i ll proceed th en ce t o South Ben d by 
way of so me of the most thriving cit ies in Northern Indian a. 

t.,OSHEN, IND.- The voters of this city and to \\' nsh ip have r ejected the 
proposition to vote a subsidy of $50,000 to the \\'in ona, \Var saw & Goshen 
Traction Company. The sentiment expressed was that the company asked 
too much. 

HARTFORD, IND.-Interests concerned in the Oil Belt T r action Com ­
pany state that arrangements have been m ad e in th e East fo r the fin an cin g 
of the company. The construction mapped out for thi s year includes a line 
from this city to F airmount and Alexandria, th e ultimate obj ect b eing t o 
con struct an extension to Celina, Ohio. J . P. M cGeath, of this city, is 
inter est ed. 

J E FFERSO N, IND.- Local capitalists headed by H on . L ou is Schneck 
and George H . Voight, hav e employed competen t h ydrauli c en g ineer s to 
exa mine Fourteen M ile Creek and the Tunnel M ill property with a view to 
)l t ili.zin¥ t)l e fa]Js of th~ n atural tunnel for develop ing pow~r : !f the r epor t 
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is fa vorable, and it is almost sure t o b e, a company will be fo rmed t o estab­
lish a power hou ,e fo r genera ting electr icity b y water power. T he experts 
say tha t su ffic ien t fa ll can be had to furnish1 10,000 h p. It is the intention t o 
operat e an elect r ic ra ilwa y conn ecting this ci ty a nd New W ashington by this 
power. 

LIBERTY, IN D .- A fift y-year franchise has been granted b y the com• 
mi ss ion er s of thi s coun ty t o th e Inter sta te Traction Co mpan y, which pro­
poses to ex t en d th e lin e from D ayto n and Camden , O hio, through thi s town , 
to Con n er svill e, Ind. 

NE \V C,\ STLE, I ND.- T he Richm on d & Nor thweste rn T ract ion Com ­
pa ny, r ecent ly reor gan ized , an nou nces that the enter pri se has been a mply 
capita lized b y E as tern fi nan ciers, and that the road will be built thi s spring. 
T h e Ci ty Council of :t\ew Castle ha s gr anted th e company a franchi se. 

RI CII n!O N D , I N D.- T h e Co mmiss ioners of \ Vaync County have declar ec'. 
the franchi se of th e U nion City & Traction Compan y fo rfeited . The fran­
ch ise was g ran ted t wo yea rs ago, with a p rovision that th e roa d should be 
in operation within that time. S u bsidies were voted t o the road , but never 
collected. The Columbu s, Green sburg & R ichm on d now propo ses t o build 
through the same t erritory an d the r esiden t s are en couraging the enter­
prise. 

RUSHVILLE, IND.- T he Columbus, Gr een sburg & Richmond Inter­
urban Compan y has secured fr ee r ight of way for its line from Gr eenfield and 
Carthage to New Salem, a t which poin t t he Gr eenfi eld line will connect 
with the main line from Columb us to Ri chmon d. 

CEDA R RAPIDS, I A. - T h e E astern Iowa R ail way Company has been 
or ganiz ed with a cap ital s tock of $10,000, to pmchase, acquire , construct , 
m ainta in and opera t e ra il ways of all k ind s within Iowa a nd adjoining States. 
The offic er s ar e : A. F. Groeltz , president ; A. D. Barn es, vice pres ident; \ V. 
vV. Chamb erla in, secr et ary an d t r easu r er. A ll the offi cer s are r es idents of 
Cedar R apids. 

IOWA CITY, IA.- The City Cou ncil has vo ted a franchi se to the Iowa 
City, Daven por t & M uscat ine E lec tric R ailroa d Company. The company 
plan s to build from Iowa City to D avenport , a di stance of 53 miles. 

SIO U X CITY, IA.- The S ioux City Traction Company plans a number of 
important improvem ent during 1904. T h e principal improvem ents will 
be the double tracking of th e East Fourth Street line, the broadening of the 
gage of t he st ock yards lin e d own I owa Street from Fourth Street , and the 
com pleti on of the d ouble track o f the River side line. Rails have been un­
load ed fo r the East F ourth Street track. The gage of these tracks and all 
other n ew track s will b e st andar d. Ten n ew t railer s for the Riverside service 
are being built a t the shops of th e com pan y. Six n ew cars for the stock 
ya rds lin e ar e also being constructed. In t he con struction of these six car s 
nin e of the old short cars of th e inside lin es ar e being u sed. 

L OU I SVILLE, KY.-The Council has passed the ordinance granting the 
L ou isv ill e & Sou thern I n diana entry to this city. The ordinance granting 
the com pany the r ight to b uild a viaduct to connect with the Big Four 
Bridge was also passed. 

L EX I N GTO N, KY.- J udge Phil. T . Van Si t e, of D et ro it , Mich., attorney 
fo r Senator George B. D avis, of t hat c ity, who proposes to build el ectric 
ra il ways from L exington t o Versailles, Frankfor t, Richmond and Nicholasvill e, 
Ky., says : "I have heard som e talk to the effect that Cincinnati and Hamil­
ton cap itali s t s would b uild t h e road between L exingto.n and Frankford. They 
may do 1t, but they will cer tainly n ot b uild it over the ri ght of way obtained 
by Senator Davis. We have spen t in the n eighborhood of $100,000 in securing 
t he franchise an d g rading for t h e road, and we do n ot propose to give up 
now. I want to s ta te m ost emphat ically th at Senator D avis has the capital 
behin d h im to b uild the roads, and we p ropo se t o begin work on them in 
the ver y n ear future. A ll told, we expect t o b uild in th e nei ghborhood of 
100 mi les of roa d , which will cost u s a t leas t $12,000 per mile. This talk 
about County Court o f F ayette and other coun t ies t aking away our fran­
ch ise is n othing m or e than talk , fo r the very r eason we propose to build our 
lin es alon g pr ivat e rights of way, and will n ot touch a single country turn­
p ike. \V c paid a con siderab le amount of m on ey fo r o ur country franchises, 
but I doub t if we wi ll u se an y of them , but you can m ake the positive 
statement that e,· ery road in which Senator D av is is interested will be built , 
and we will begin work on the road bet ween L ex in gt on and F rankfort very 
soon ." A s stated several week s ago, Cin cinnati and H amilton capitalists 
composed of 0. M. Bake, F. \ V. \ Vhitak er and M r. Ri ce, of the Equitable 
National Bank, stated that t hey would in all probability b uild the road from 
Lexin g ton to Fran k fo rt, and over the route Sen ato r D avis had laid out for 
his road . 

N ICH O LASVILL E , K Y .- T h e Faye tte Interurban Traction Company is 
applying for franchises in \ Vood ford , J essamine , Clark and Madison coun­
ties. The line to V er sa illes wi ll be undertaken fir s t and ground will be 
broken within a very short t ime. The \Vinchest er line will likely be com­
p leted in the su m mer. T he incorporators of the F ayette Interurban Trac­
t ion Compan y ar e L. Gogn ets, J . \ V. R od es, C. J. Bronston, Peter J. 
Powell , \ V. N . Bayn e, T. H. Bron ston . 

SUM M IT, L A.- A survey h as been completed for the electric railway 
between Summit and Mag nolia. 

SO U TH THOMASTON, M A I N E.- The promot er s of the Rockland, Owls' 
H ead & South Thomast on Railway were h ere r ecently, a nd drove over the 
route of the proposed r oad. It is said that the contract for constructing the 
l ine will be let in a few weeks. Wm. H. Hill, Jr., has accepted the position 
of secretary of the company. Mr. Hill is a son qf \Vil\. H , Ilill, of Richan~, 
son ? Hill $c Company, bankers, of l3oston, 




