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The New York Inter-Line Coupon Book 
One of the most important subjects discussed at the Sara­

toga Convention of the New York State Street Railway As­
sociation this week was that relating to the adoption of an 
inter-line coupon book. The advantages of a book of this 

kind have already been demonstrated by the interchangeable 
mileage books of the steam railroad companies, and still more 
directly by the interchangeable coupon book employed by 

\v ~ ✓ · 
the Central Electric Ra~\~~? Asso~ ation~ i 'there is no doubt 

that a plan of this kind ·~~ti~ulate~ din~ -'ef pecially through 
travel, and saves a great al-.:Qf trouble to both the passenger 

and_ conductor in the way o ~~fing,s_ha~~e, so that it is worth 
all 1t costs. The rate at wh1dt"ine-book ts sold, 240 coupons, 

or $12 worth of travel, for $10, is the same as that adopted 
by the Central E lectric Railway Association, and the clauses 

covering the use and redemption of these coupons, proposed 

for adoption at the Saratoga Convention, are also very simi­
lar. We shall not_ comment in detail upon the various pro­
visions of the interchangeable coupon book contract until 

the final form as adopted at Saratoga this week is available, 

but touch upon the plan this week as a step in the right 

direction. 

I-Rails in the Convention City 
Sensational daily newspapers of Columbus, Ohio, are mak­

ing an uproar because the Columbus, London & Springfield 

Railway wants the privilege of removing the grooved rail on 

its interurban loop and on the track leading out of the city 

and substituting high T-rail in its place. The company offers 
to use suitable paving for such rail and keep it in repair. 

Recently the company took a party of city officials to Dayton, 
Indianapolis, and several other places, and showed them the 

use of T-rails on paved streets, and part of the daily press 

is now endeavoring to show that the company's methods 

look like graft, and that the company wants to operate freight 
trains and high-speed passenger trains through the city. 

There is• no question that the company's objection to 

grooved rail in this case is well founded. Its cars are un­
usually heavy, and are built for high speed, and to insure 
safety a wheel flange is used that is too large for the groove 

of the present rail. T he danger of operating under such 
conditions is well known to every traction manager. The 

wheels bear only on the flange instead of on the tread, and in 

wet weather it is almost impossible to secure proper braking 
effect . • In severe winter weather the conditions are even 
worse. The groove fi lls with ice and snow, derailments are 

liable, and it is almost impossible to handle the car properly 

or even safely. Two recent accidents in Cleveland, where 

cars crossing viaducts were derailed by small obstructions 
in the groove, and where great loss of li fe was prevented only 

by miracle, afford the best possible argument in favor of the 
contention of the company in Columbus, and elsewhere where 

the same conditions prevail. That the power consumption is: 
greatly increased and wear on the flanges is excessive are of 

course among the objections which the company has against 
this track. Some years ago, at Springfield, Ohio, the former 

manager of the Columbus road, after several accidents caused 
by grooved rails, a rmed a force of men with cold chisels one 

night and chipped the groove from a mile of track through 
Springfield, and then defied the authorities to take action. 

The track remains in that condition to-day. It is to be hoped 
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that a similar measure will not be necessary in Columbus, 
alfaough there would be strong.provocation for it if the city 
insists upon the use of a piece of track which is dangerous 
to the public and needlessly expensive to the company. T here 
are many miles of T -rails on city streets in large municipali­
ties in t he Central \;Vest, and where a street is properly paved 
and maintained there is no more, if as much, danger 
of annoyance to drivers of horse-drawn vehicles, as with 
the grooved or girder rail. 

Track Layouts at Summer Resorts 
E lectric railway systems at seashore and other summer 

resorts do not usually do a very profitable business on account 

of the shortness of the season, and for this reason this class of 
railways is looked upon with considerable disfavor by in­

vestors. N evertheless, the conditions under whic h they 
operate have their compensating advantages. One is that 
people visit a resort of thi s kind to spend money, and higher 
fa res can and ought to be charged fo r transportation 
compared with those in fo rc e on roads elsewhere. Again, the 
construction and equipment need not necessar ily be of as high 

class, nor need the power station and distributio n system be 
as efficient, owing to the short period for which they are 
called upon to transmit the maximum output. Again, it is 
nearly always possible to develop a considerable excursion 
business. Residents of one seashore resort can be encouraged 
to visit other resorts by a proper amount of advertising or 
something in the way of attractions, such as fi reworks or 
park amusements. A nd if the line runs by the shore fo r any 
considerable distance, or th rough an attractive terri to ry, con­
siderable purely pleasure riding can be developed. O f course, 
9wing to the short season, a system of this kind ca'n best be 
worked in connection with a city property, because the 

power r equired during the summer months can be secured 
without any large permanent investment in power generating 
or translating apparatus, and because a satisfactory arrange­
ment for the use of cars and labor can usually be planned. 

The determination of the best track layout fo r a road of this 

kind is an interesting question. T he geography of the city 
or town served is, of course, the principal factor in the prob­
lem, although the location of special attractions fo r the public 
is of almost equal importance in its bearing upon the best 

t rack location. 
In most resorts located on the sea coast or on the shores 

of any considerable body of water, the visitor soon discovers 
that the town consists in the main ~f a narrow strip of streets 

and buildings skirting the shore. Width does not count for 
much in these communities. Rockaway Beach and Far Rock­
away furn ish an excell ent illustration of a ttenuated topog­

raphy, and the Jersey seashore resorts of L ong Branch, E l­
beron and \;Vest End another. Perhaps the most typical layout 

of thi s sort is in Atlantic City, N. J .-a town whose fi xed pop­
ulation is some 28,000 , with a summer population of 200,000. 

In Atlantic City the main line of electric railway service 
traverses the town in a doubl e-track route parallel to the ocean 
shore, and consequently parallel to the famous seven-mile 
Board \Valk, but about a third of a mile distant. A few 
branch lines intersect the main line at right angles, but they 

are far between. E ight-cent exchange tickets are fu rnished 
between the main line and the spurs. 

In all of the seashore resorts of the kind we have been 

considering, the center of interest and activity is, of course, 
on the shore, and if the railway company wishes to secure any 
considerable amount of business it is self evident that the 
li ne must be near enough to . the shore so that it is 
a convenience and _saves time and distance as compared with 
walking. Of course in all of these resorts there is a perma­
nent population in the village away from the shore, so that 
the best location for winter traffic is not necessarily the same 
as that for summer. W hat we wish to emphasize, however, 
is that persons wishing to travel from one point to another on 
the shore in one of our elongated summer r esorts will not 
walk back to a trolley line a quarter or a half mile away if 
they can avoid it. 

Alcohol Motors 
Since the passage of the free alcohol bill we have been 

pleased to see the favorable info rmation regarding alcohol 
motors which has come to hand. Alcohol has so many ad­
vantages for use as fuel in internal combustion engines that 
its advent at a low price should work, not perhaps an in­
dustrial , revolution, but very material changes in practice. 
Looking at the matter in its broader aspects, the greatest 
advantage of alcohol as a fuel lies in the fact that it makes 
very little draft on the world's capital account. It is prac­
tically a n agricultural product instead of a rather meager by­
product of the petroleum industry, the resources of which are 
in the nature of things limited. At the present range of 
prices abroad gasoline is ranked as slightly cheaper than 
alco~ol, but with the rapidly increasing demand of internal­
combustion engines this condition can not long be main­
tained. Gasoline has, it is true, the advantage in thermal 
value, but alcohol can be worked at enough higher economy 
to nearly offset the difference. During the hearings on the 
free alcohol bills, the evidence given by experts on engines 
was very definite upon this point. Prof. Elihu Thomson, 
who has studied internal-combustion engines for years, was 
very explicit in thi s regard, stating that, gallon fo r gallon, 
alcohol can develop substantially the same power as gasoline, 
less energy being rejected in the ex haust, and the conditions 
of combustion being more favorable. Mr. Goebels, of the 
Otto Gas Engine Company, went even further, stating as a 
result of experiment that with engines of the same cylinder 
capacity the alcohol engine would give about 20 per cent 
more power than the gasoline engine, and would give a 

thermal efficiency of 30 per cent. 
Such a gain in output, even were it accompanied by no 

gain in efficiency, would be of considerable value in the auto­
mobile industry, leading to a lighter engine. In larger in­
dustrial work the gains are perhaps less material , but it seems 
certain that in alcohol we have a fuel of about t he same 
present cost as gasoline and having advantages in safety, 
cleanliness, and freedom from offensive odors. Reports from 
abroad on locomotives driven by internal-combustion engines 
were referred to briefly in an editorial way last week, and 
indicate that for light work and industrial purposes very ex­
cellent results can be attained. Co nsidering the inter­

est now increasing in independent motor cars fo r casual 
railway purposes, the advent of alcohol motors is of particular 
importance. That it will greatly change the co nditions of 
economy in such cases can hardly be expected, but it will at 
least keep them from becoming more unfavo rable owing to 
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increasing cost of fuel. All sorts of waste material now 
thrown away can be worked up in the alcohol industry, so 
that there is no danger of the supply running short even in 
years of meager crops, and with the product duty free there 
can be an interchange.of resources that will be very helpful 
in steadying prices. The main industrial danger is the cre­
ation of an alcohol monopoly, which will have to be watched 
for and guarded against from the very outset. With the 
duty off, such a combination will not be easy to create or 
maintain, but it will infallibly be tried. Meanwhile we hope 
that the makers of engines will busy themselves to meet the 
demand which certainly will arise. The alcohol engine must 
be slightly modified from the gasoline type in order to reach 
the best results, but in the long run it should be rather less 
than more difficult to make and to maintain. 

Hydro-Electric Power for Railways 
With the increasing availability of transmitted power, more 

and more railways are enabled to take advantage of it, and 
the questions of economy connected with it are therefore to 
the front. Electric railway pla,nts have generally undesir­
able load factors and heavy losses in distribution. On the 
other hand, they are often of large output, and hence in a 
position to put power on the bus-bars at a comparatively 
low figure. ·with respect to load factor two entirely distinct 
conditions arise. First, the load factor for the station as a 
whole may be low; second, the working load factors on the 
machines may be low. If both conditions coexist, the outlook 
for economy is bad, but the load factor of the machines 
affects the economy of operation, while the load factor of the 
station affects mainly the fixed charges. In planning for the 
use of transmitted power, it is the machines that should par­
ticularly be borne in mind, for ordinarily the existing equip­
ment will still be e:arried, with somewhat lessened main­
tenance charges, it is true, although disuse cannot cut off all 
expense. In contracting for transmitted power it therefore 
behooves the manager to make plans for decreasing his 
operating losses. This can be done in two ways, first by 
cutting off distribution losses and, second, by improving the 
load-factor conditions. It will often happen that in arrang­
ing for transmitted power a considera,ble saving in the total 
amount of energy furnished can be made by one or more 
deftly-arranged sub-stations, and when possible this is a very 
profitable use to make of transmitted power. 

In the main station attention should be directed to applying 

the power under conditions that will enable the steam-driven 
units in use to work at or near full load, in case transmitted 
power for the whole load is unavailable. So long as a direct­
connected unit is running in the vicinity of its rated load, it 
makes little or no difference in economy whether the total 
output of the station is caring for a peak or not. It strikes 
us as important, therefore, so to draw contracts for power 
that even if the hydro-electric source wishes to avoid peak 
loads it shall still be able to carry through load until an 
added steam unit can be put into service at a fair load factor. 
In buying power, therefore, it is better not to buy a block 

,with sharply-defined limits, but rather to make a contract 
with a certain amount of leeway above the block gu?-ranteed, 
so as never to run engines badly underloaded. We believe 
an arrangement of this kind is better than any maximum-de­
mand system both for buyer and seller. The former knows 

exactly. what his power is costing, and the latter knows that 
he can be called upon for a reasonable amount of extra 
power and no more, which is very important in a hydro­
electric plant of limited capacity. The fact is that when the 
maximum-demand system is arranged so as theoretically to 
protect the seller's capacity it is almost invariably dis~dvan­
tageous to the buyer. The simpler a contract for power and 
the more definite the rates, the less likelihood of misunder­
standings. Peak loads are undesirable for all parties con­
cerned, and have to be paid for, but certainly the buyer does 
not want to pay for hypothetical peaks, particularly if he can 
carry them himself on well-loaded generators. As to equit­
able prices, the railway manager knows, or ought to know, 
how much his power is costing at the bus-bars and how much 
output he can save by the installation of sub-stations, and 
he can very generally show a saving by buying transmitted 
power, particularly in buying a considerable block on a long­
term contract. It may pay handsomely to buy power for 
outlying districts, even when the costs of central station 
generation are too low to show economy in purchase. 

Sub-Station Lighting at Night 
In the operation of electric roads covering a large amount 

of suburban or rural territory, the question of lighting sub­
stations and sometimes small shops in the small hours at 
remote points on the system assumes a certain importance. 
The lighting load in such cases is often entirely too small to 
be efficiently handled by a single large generating unit in the 
power house, and yet light must be had from some source. 
It is not feasible either to inspect or repair equipment with 
any thoroughness by the light of an oil lantern, although in 
an emergency an oil headlight with a locomotive type of 
reflector is better than nothing. The installation of a small 
storage battery for sub-station lighting is generally too ex­
pensive a way out of the trouble, and the combined load of 
half a dozen sub-stations is too small to be handled econom­
ically by the exciter plant in the main power house, supposing 
two or three of these units were connected in series to give a 
fair value of voltage at the nearer sub-stations. 

When a sub-station is equipped with a regulating battery 
for railway service, ample light can, of course, be had for any 
purpose whatever, and in shops where machine work is car­
ried on at night by motor-driven tools, it is a simple matter to 
obtain all the light which is required from the power circuits. 
Sometimes a company can fall back upon the local central sta­

tion with advantage. A case of this kind occurs. in Southern 
New Hampshire, where the Rockingham County Light & 
Power Company, of Portsmouth, supplies eight sub-stations of 
the New Hampshire Traction Company with lighting current 
in the small hours in the form of 600-volt single-phase energy 
transmitted to the sub-stations through the trolley wire, using 
the regular ground return as one side of the circuit. In this 
scheme the most distant sub-station is about 60 miles away, 
on the borders of Nashua, but the total load for lighting sel­
dom exceeds 8 kw or 9 kw. On roads where current is avail­
able for moving cars at any time of night the lighting problem 
cannot be said to exist, but some provision is desirable in all 
cases, either by local arrangement, the use of large acetylene 
or oil lamps, or the installation of a small generating unit at 
the main power house which can be run with fair earning at 

lignt loads. 
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IMPROVEMENTS ON THE ST. LOUIS & SUBURBAN RAILWAY 

Occasioned partly by the World's Fair, just previous to the 
c ;>ening of the exposition, the power house of the St. Louis 

MAP OF 

The more extensive of these improvements has been the re­
construction and double tracking of the F lorissant-Ferguson 
division, together with the erection of a new sub-station on 
the line to meet the demands of the heavier loads occasioned 

by the increased number of cars operated. 
The relative location of this division, as 
well as that of the newly built sub-statio n, 

TffE ST.LOUIS & SUBURBAN R AILWAY. 
may be under stood by reference to the ac­
companying map of the system. T he track 

S cale }4 inch f mile. 

"' :l 
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improvements consisted in reconstructing 
and laying a double track from Suburban 
Garden the entire distances to both F loris­
sant and Ferguson. The original single 
track to Florissant was laid about 25 years 
ago by the Narrow Gage Steam Railroad 
Company. It is interesting to note that 
this rail was in constant service up to the 
time of its removal, and when taken up was 
111 good relayi°ng condition and is now in 

::-·~. ~.,. tA 'f-i 
\ -c;.. 
\~~ 

use in side tracks and switches. In the 
work of reconstruction the greater portion 
of the track was laid with an 80-lb. rail of 
standard cross section. However, some 
rails of 70 lbs. were also used. Span wire 
construction is employed to support the 
trolley, one set of poles carrying the high­

tension wires, while telephone wires and 
direct-current feeders are carried by a 
single cross arm on the poles on 
the opposite side of the track. Prac­
tically the entire line is ballasted with 
cinders. 

-~ 
Street Ry.J ournal 

MAP OF TERRITORY· T RAVERSED BY T HE ST. L OUIS & SU BURBAN RAILWAY 

& Suburban Railway Company was overhauled and new gen­
erating units were installed, several new cars added to the 
equipment and new extensions of the lines were made to the 
fa ir grounds. Because of the preparations made at the time 
fo r handling visitors to the Exposition the company has not 
since been compelled to make any extensive improvements 
on the portion of the line in the city. However, the location 
of facto ries and the building of suburban residences in the 

The line passes over the tracks of the Wabash Railroad 
near Normandy Hills on a steel structure. Several heavy 
grades are encountered on the route. As it was necessary to 
do all the grading with pick and shovel, and the workmen 

I NTERIO R O F ST. LOUIS & S U BUR BAN RAILWAY COMPANY'S SUB-STATIO N, 
SH OWI N G ROTARY CONVE RTE RS, TRANSFORMERS, ET C. 

THE ENTERING HIGH-TENSION WIRES, DIS­
CONNECTI N G KNIFE SWITCHES AND 

CHOKE COILS IN SUB-STATIO N 

outlying district west and northwest of the World's Fair 
grounds since the Exposition has made necessary consider­
able improvements in the suburban divisions of the road 
which penetrate this suburban district. 

moreover were compelled to be contiually on the alert fo r . 
-cars, the cost of the work was much in excess of that for 
similar construction of new roads where the necessity of 
maintaining a schedule does not handicap the work and 



JUNE 30, 1900.] STREET RAILWAY JOURNAL. 1009 

where steam shovels and other appliances can be employed. 
The ~ost of the line was materially increased by the cost of 
the right of way for the additional track. The distance fro~ 
Suburban Garden to Florissant is IO miles, and the Ferguson 
branch adding three miles gives a total of about 13 miles over 
which right-of-way for the double track was acquired. With 
property ranging in v.alue from $5 to $15 per foot the amount 
invested in the division will easily reach over half a million 
dollars. 

The whole region· traversed by the line will ultimately be 
built up with suburban residences. The fact that the city 
lines of the railway company is operated on a private right-of­
way well int9 the center of the city brings the district com­
paratively close to the business portion of the city. The coun­
try is somewhat rolling and by reason of this, and the fact 
that much of it is in natural woodland, many excellent sites 
are offered for suburban residences of the costly type. Al­
ready several of these have been built adjacent to the line. 
Some of the more wealthy property owners have provided 
elaborate private stations on their grounds. One of these, a 
stone structure with tile roof and cement platform, immedi­
ately in. front of it, is shown in an accompanying illustration. 
People of modest means are also being attracted to the dis­
trict. Several large tracts which have been acquired by real 
estate dealers have been plotted and lots are being disposed 
of at reasonable prices. 

The vicinity of Suburban Garden is desirable property for 
factory sites. It is convenient both to the west belt of the 
Terminal Railroad and to the Wabash Railroad. Two fac­
tories, each employing several hundred men, have already 
located here and several others will follow in a short time. 
Both gas and oil have been located on the property of the 
railway company and this has given quite an impetus to this 
district. 

At the present time no attempts are being made to handle 
freight on the Florrissant-Ferguson division. The location 
of the road, however, is such that it can be made to serve as 
feeders to the steam railroads, and the company is contemplat­
ing hauling freight with this purpose in view, in the near fu­
ture and the location of the Florissant offers special induce-

\ 

PRIVATE WAITING STATIONS ON THE FLORISSANT-FERGU­
SON DIVISION OF THE ST. LOUIS & SUBURBAN RAILWAY 

ments for the development of freight and express traffic. The 
town has a population of 1500 and the electric line is the only 
railway entering it. 

THE NEW SUB-STATION 

Current for operating the Ferguson-Florissant division is 
obtained from the power house at DeHodiamont and is trans­
mitted to the new sub-station at the junction of the Florissant 

and Ferguson divisions at 6600 volts. The sub-station build­
ing is of brick with concrete basement and floors. Installed 
at the present time are two 330-kw rotary converters, but in 
the construction of the building space has been provided for 

SWITCHES AND TRANSFORMERS IN ST. LO U IS & SUBUR­
BAN RAILWAY COMPANY'S SUB-STATION, ALSO SHOW­

ING METHOD OF CARRYING HIGH-TENSION 
'BUS-BARS 

an additional one. The main floor of the sub-station con­
tains but one room and all of the electrical apparatus is in­
stalled in this. The high-tension wires enter through the 
wall of the building in a manner well shown in one of the ac-

EXTERIOR OF SUB-STATION, SHOWING ALSO ARRANGE­
MENT FOR ENTRANCE OF HIGH-TENSION WIRES 

companying views. Protection from moisture is afforded 
by a head house built over the square openings in the wall 
through which the wires pass. The three legs of the circuit 
after entering the building are separated from each other by 
slate barriers and the disconnecting knife switches, choke 
coils and lightning arresters are placed in the compartments 
formed by the barriers. The ground for the arresters is run 
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down the wall of the building and terminates in a buried 
ground plate set in pulverized coke. After passing through 
the choke coils, the high-tension wires drop along the wall 
to the General Electric hand-operated oil switches. 

By reference to the plan it will be observed that all the 
high-tension apparatus has been so placed as to require the 
minimum length of high-tension cable. The bus line is imme­
diately over the oil switches and is carried on an iron frame 
supported partly by the switch structures. This frame is of 
wrought iron pipe, the insulators being supported by pins 
clamped around the pipe. From the bus-bars leads to the oil 
switches for the machines drop directly down. The emerg­
ing wires from the switches are carried up over the frame 
again and into the air blast transformers. The secondaries 
of the transformers are taken out through the base into the 
air chamber in the basement and then along the underside of 
the floor to the machines. The direct current leads from the 
machines drop down through porcelain insulators and are 
carried to the switchboard on the side of t he room opposite 
the entering high-tension wires. At pres-
ent two blowers fo r the transformers and 
the reactance coils are installed. T he 
blowers are of the Buffalo Forge Com-
pany type and are driven by 1-hp induc-
tion motors. Plans, however, provide fo r 
four separate blowers, one fo r each of the 
three sets of t ransfo rmers and an extra 
one fo r emergency. 

l 

down below the floor :mmediately behind the switchQoard 
and are then carried up along the wall to a point near the roof 
trusswork, where they pass through the wall to a pole line. 
The sub-station was built and designed under the supervision 
of John A. Kreis, Jr., mast~r mechanic and superintendent of 
power stations of the road. 

One ex press aim in the design was the accessibility of ap­
paratus and cables, and reference to the plans will show that 
the idea has been well carried out. It may be noticed that the 
wiring of the cables is all open work. No tubes or ducts are 
employed except where the wires pass through floors or par­
titions. 

I. I 

THE OPERATION OF CARS IN TRAINS AT COLUMBUS 

A novel method of train operation has been inaugurated by 
the Columbus Railway & Light Company, of Columbus, Ohio. 
P ractically all of the city cars are operated over High Street, 

T he converters are started fro m the al~ 
ternat ing-current side by means of the 
reactance coil previously mentioned. A 
starting panel fo r each machine is located 
near the reactance coil and adj acent to the 
alternating-current machine panel upon 
which is the control fo r the high-tension 
oil switches. T he equalizer stands fo r 
the separate machines are located at 

FIG. 2,-A TWO-CA R TRAI N IN COLU MBuS, OHIO 

the direct-current end and nearest the switch board. The 
switchboard consists of four direct-current feeder panels and 
three direct-current rotary panels. The feede r panels are 
provided with General Electric form K circuit breakers and 
Thomso n recording wattmeters. The outgoing feeders drop 

in the downtown district , and the tracks in this street have 
about reached the limit of their carrying capacity. To lessen 
the congestion on this street , as well as to increase the carry­
ing capacity during rush hours, some of the city cars are oper­
ated in two-car trains, with two motors on each car. Only 

FIG. 3-CA BLE RECEPTACL E ON 
THE DASH 

FIG_ 4, - J Ul\IPER TER MI NAL WIT H 
WI R E EXPOSE D 

FIG. 5,- COUPLING BE T W EEN TWO 
CA RS 
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one of the cars of each train is provided with a multi­
ple-unit control system. T he rear one has a controller 
of the K-10 drum type, and the motor circuits of the 
two cars are connected by means of jumpers between 
the cars. T he accompanying drawing, Fig. T' shows the 
wiring of the two controllers and the manner in which 
the connections _ are made. Fig. 2 shows a train of two 
motor cars, as operated at Columbus. 

Each of the cars is equipped with two· motors, but 
the forward car of the train is pro 1ided with a type-M 
General' Electric multiple-unit equipment for four 
motors. The wiring of the multiple-unit controller is 
identical with that of an ordinary four-motor equipment, 
with the exception that the leads for motors No. 3 and 
4, instead of going to motors; are tapped into a bus line, 
extending the full length of the car, and terminating 
in receptacles on each dash. On the rear car wires 
leading from the receptacle on each dash are tapped in 
on the motor leads, and other than this addition no 
changes from the usual K-:10 controller wiring is made . 

Fig. 3 shows the receptacle on the dash, while Fig. 
4 is a view of the jumper terminal inserted in the recep­
tacle, with the outer insulation pulled down to show the 
wires. As all the current for the rear car is carried by 
the jumper, the wires in it are necessarily larger and the 
sockets and terminals are much heavier than are the 
jumpers for the control circuits of multiple-unit equip­
ment. Fig. 5 shows the electric and air couplings. 

The cars are equipped with controllers at each end. 
The terminals of the wires of the bus lines in the recep­
tacles are so arranged that the proper connections are 
made, no matter what end of the cars is connected . 
A lug on the jumper terminal, which fits into a slot in 
the receptacle, prevents the terminal being inserted in 
any other than the proper position. 

The chief advantage of the employment of the two 
different kinds of controllers is that the extra expense 
of installing a multiple-unit controller on the rear car is 
avoided. The plan was first suggested by M. S. Hop­
kins, general superintendent of the railway system, and 
was afterward worked out by Charles E. Hott, master 
mechanic, and his assistants. Up to the present time 
ten cars have been fitted for operation in trains in this 
manner, and ten more are now being equipped. 

•• 
The Supreme Court of Ohio has handed down an in­

teresting decision on transfers in the case of the Cleve­
land .City Railway Company vs. John Connor. Mr. 
Connor was a passenger on the Franklin Avenue line 
and asked for a transfer on St. Clair Street. The trans­
fer was punched so as to make it good on the Wood­
land line, and on refusing to pay another fare Connor 
was ejected, and he then sued for damages. In the 
trial the attorneys for Mr. Connor asked the court to 
order the jury to return a verdict for damages, if they 
found that an error had been made by the conductor 
who issued the transfer, and that it could not have 
been obviously correct to Connor, but the court refused 
to do so. On that as an error, the case was carried up 
and the Circuit reversed the Common Pleas, and now 
the Supreme Court affirms the Circuit, so the case will 
now go down for new trial, and in that trial the court 
will be required to instruct the jury as Connor con­
tended it should be instructed. 
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ACCIDENTS FROM RUNAWAY CARS 

One person was killed and several were seriously injured 
as a result of the fa ilure of the brakes of a car on the Orange 
Mountain Traction Company's reconstructed line up 
O range Mountain in New Jersey on Sunday. Acco rding to 
an unofficial account, the car to which the accident happened 
had recently been received from the builders, and was the 
fir st to be operated over the line experimentally since the 
substitution of electricity for the cable as motive power on 
the road. It is said that in the test up the grade the car 
behaved well and was under complete control of the operator 
until the summit of the mountain was reached. Here the 
grade is steepest , a nd although the emergency brake was 
llpplied the car fai led to respond. It slid backward gently 
a t first , and then soon was speeding down the grade. All but 
one of those on board jumped from the car, with casualties 
mentioned above. T he man who remained on the car re­
ceived only slight injuries. 

The accident in London occurred in the vicinity of the 
Archway Tavern, Highgate, on June 23, when an electric 
car became uncontrollable while descending _a hill and dashed 
into a motor omnibus. Of the passengers on the runaway 
car and motor omnibus three were killed, two others are not 
expected to recover, twenty were seriously hurt, and many 
received slight injuries. 

•• 
COOLING THE NEW YORK SUBWAY 

The Interborough Rapid Transit Company is planning to 
install an ammonia refrigerating plant at Times Square, so 
as to reduce the temperature on hot days. The plant will be 
ventilated to the street, so that the ammonia fumes may pass 
directly to the outside air. T here are to be brine tanks and 
mains to distribute the refrigeration to the proper points in 
the Times Square and Grand Central stations. Chief En­
gineer Rice, in commenting on the plan, recommends it for 
temporary use, but thinks there may be too much danger of 
leakage of anhydrous ammonia to permit of permanent, 
wholesale refrigeration by this method. The cost of the pro­
posed refrigerating plant is said to be $45,000. The subject 
of the best method of cooling other important stations along 
the line is under consideration by the company and the Rapid 
T ransit Commission. T hus, for the Brooklyn Bridge station 
a plan has been proposed by Mr. Rice of sinking wells be­
neath the Bridge station, evaporat ing the water secured there­
from by fans, and distribut ing the cooled ai r along the plat­
for ms. No dehnite decision has been made upon this scheme. 

• • • 
GROSS RECEIPTS FOR l 905 

The publication of "American Street Railway Invest­
ments,' ' the Red Book for 1906, makes available the operating 
reports for 1905 of the principal electric railway companies 
of the country. The gross earnings for this period, and also 
in most cases for 1904, of 437 companies, as printed in the 
Red Book, are presented herewith. T he figures given do not 
in all cases represent the same trackage for each year, both 
on account of extensions and consolidations. The fiscal 
year of the companies also varies. Thus the fiscal 
year of the Pennsylvan ia and New York State companies in 
most cases ends on June 30, and of the Massachusetts com­
panies on Sept. 30. Other companies have their fiscal year 
end Dec. 31. 

The 1906 edition of the Red Book contains 432 pages of 
statistical matter, an increase of r7 pages over the edition of 
1905. There are 49 maps this year , on which the systems of 
fifty-two separate companies are shown. A comparison of 
gross receipts follows : 

COMPANIES HAVING GROSS RECEIPTS FOR 1905 OF OVER 

$1,000,000. 

NAME OF COMPANY. 

N ew York City Ry. Co., New York, N. Y ... . $21 ,894,004 
Manhattan Ry. Co., New York, N . Y .. ...... 14,529,190 
Brooklyn Rapid Transit Co., Brooklyn, N. Y. 14,950,562 
Philadelphia Rapid Transit Co., Philadel-

phia, Pa .. ........ ...... . . .. ..... . ...... . 
Boston Elevated Ry. Co., Boston, Mass .... . 
Pittsburg Railways Co., Pittsburg, P a . ..... . 
Public S ervice Corporation of N cw J ersey, 

Newark , N. J .............. .. .. . . ....... . 
United R a ilways Co.of St.Louis, St.Louis,l\fo. 
Chicago City Ry . Co., Chicago, Ill ........ . 
United Railroads o'f San Francisco, San Fran-

16,096,362 
12,436,594 
8,665,196 

8,529,822 
f9,977,564 
6,668,979 

cisco, Cal.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,652,630 
Massachusetts Elec.Companies, Boston,Mass. 6,380, 863 
United Rys. & Electric Co. of Baltimore, 

Baltimore, Md ................ .... ...... . 
Cleveland Electric Ry. Co., Cleveland, 0 ... . 
Detroit United Ry., Detroit, Mich .......... . 
New Orleans Ry. & Lt. Co., N e w Orleans, La. 
Twin City Rapid Transit Co., Minneapolis 

and St. Paul, Minn ...................... . 
International T ract ion Co., Buffalo, N. Y ... . 
Kansas City Ry. & Lt. Co., Kansas City, Mo. 
Cincinnati Traction Co., Cincinnati, 0 . .. ... . 
Milwaukee Elec.Ry.& Lt.Co.,Milwaukee,Wis. 
The Rhode I sland Co., Providence, R. I. .... 
Washington Ry.& Elec. Co.,Washington,D.C. 
Toronto Ry. Co., T oronto, Ont ............. . 
Montreal Street Ry. Co., Montreal, Can .... . 
Seattle Electric Co., Seattle, Wash .......... . 
Georgia Railway & Electric Co., Atlanta, Ga. 
Metropolitan West Side El. Ry. Co., Chicago. 
Louisville Ry. Co., Louisville, Ky .......... . 
Consolidated Ry.Co. (The),New Haven,Conn. 
Indianapolis Traction & Terminal Co., In-

dianapolis , Ind .......................... . 
Toledo Railways & Light Co., Toledo, 0 ... . 
Columbus Ry. & Light Co., Columbus, 0 ... . 
Rochester Ry. Co., Rochester, N. Y ........ . 
Northwestern Elev. R. R. Co., Chicago, Ill. 
United Traction Co., Albany, N. Y ......... . 
South Side Elevated R. R. Co., Chicago, Ill. 
Capitol Traction Co., Washington, D. C ..... 
Birmingham Ry., Light & Power Co., Birm-

ingham, Ala ............................ . 
Connecticut Ry. & Ltg.Co., Bridgeport,Conn. 
Coney Island & Brooklyn R.R. Co., Brooklyn. 
Havana Electric Ry. Co., Havana , Cuba ..... 
Indiana Union Traction Co., Anderson, Ind .. 

5,451,1 80 
4,544,943 
4,584,582 
4,674,344 

4,308,080 
4,088,426 
3,403,125 
3,770,022 
3,285,378 
2,754,655 
2,644,360 
2,444,534 
2,463,825 
2,321,235 
2,rr2,973 
2,160.941 
2,048 ,263 
1,542 ,415 

1,752,602 
1,328,802 
1,499,719 
r,724,q30 
I, 704,742 
1,574,828 
1,536,080 

1,424,146 
1,426,160 
1,648,995 
1,270,624 

Oakland Transit Consolidated, Oakland,Cal. 1,258,136 
Cin~in~ati, _Newport & Covington Ry. Co., 

C1nc1nnat1, 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . r ,293,419 
Worcester Consolidated Street Ry. Co., 

Worcester, Mass ........................ . 
American Light & Trac. Co., New York .... . 
W ashjngton Water Power Co .. Spokane, Wash. 
Nashville Ry. & Light Co., Nashville, Tenn. 
Winnipeg Electric Ry. Co., Winnipeg, l\Ian .. 
l\leqiphis Street Ry. Co., M emphis, Tenn ... . 
Springfield St. Ry. Co., Springfield, Mass .. . 

1,336,441 
1,151,503 
1,029,006 
1,0 10,081 

831,737 
979,513 
947,863 

1905. 

$17,789.490 
17 ,328,4rr 
16,585, 580 

16,188,646 
12,714,569 
9,5q7,171 

9,145,165 
8,460,016 
7,322 ,080 

7,066,892 
6,734, 128 

6,026,423 
5,308, 780 
5,169,639 
5,121 ,103 

4,759,263 
4,484,643 
3,923,346 
3 ,806, 705 
3,348,696 
3,242, 972 
2,905,907 
2,747,324 
2,707,474 
2,565,914 
2,500,574 
2,452,327 
2,298,619 
2,rr2,460 

1,915, 104 
1,913,456 
1,798,463 
1,787,862 
1,786,414 
1,732,452 
1,713,348 
1,656,659 

1,630,514 
1,627,483 
1,605,861 
1,542,870 
1,522,22q 
1,441,471 

1,406, 295 

1,379,015 
1,373,620 
1,277,919 
1,174;377 
l,II9,769 
1,114,022 
1,013,396 

Total, 51 companies .................... $212,114,374 $227,946,916 
t Exposition period . 

COMPANIES HAVING GROSS RECEIPTS FOR 1905 BETWEEN 

$1,000,000 AND $500,000. 

NAME OF COMPANY. 

Northern Ohio Traction & Light Co. , Akron,O. 
Hartford Street Ry. Co., Hartford, Conn .... 
Fort Wayne & \Vabash Vall ey Traction Co., 

Fort Wayne, Ind ....................... . 
Dallas Electri c Corporation, Dallas , Tex ... . 
Scranton Ry. Co., Scranton, Pa ............. . 
British Columbia Elec. Ry. Co., Ltd., Van-

couver, B. C, ............................. . 
Syracuse Rapid Transit Co., Syracuse, N. Y .. 
Hamilton Cataract Power, Light & Traction 

Co., Hamilton, Ont ...................... . 
Chicago & Oak Park Elec. Ry. Co., Chicago 
Wilkes-Barre &Wyoming Valley Traction Co. , 

Wilkes-Barre, Pa .............. , ..... . ... . . 
United Power & Transportation Co., Phila .. 
Utica& Mohawk Valley Ry. Co., Utica, N. Y . 
Lake Shore Electric Ry. Co., Cleveland, 0 .. 
St. Joseph R y., Light, Heat & Power Co., St. 

Joseph, l\Io .............................. . 
Tri-City Ry. & Light Co., Davenport, Ia ... . 
New York & Queens County Ry. Co., Long 

Isla nd City, N. Y . ......... ...... ........ . 

1904. 

$895,731 
898,001 

597,6rr 

873,627 

839,373 

761,170 
824,931 

805,179 
708,512 
728,8rr 
659,873 

683,954 
645,380 

661,760 

1905. 

$963,187 
q62,462 

949, 298 
934,707 
916,684 

903,014 
894,622 

840,067 
809,720 
798,796 
788,268 

75 4,954 
748,684 

745,734 
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NAME OF COMPANY. 

Schenectady Ry. Co., Schenectady, N . Y ... . 
Portland R. R. Co., Portland, Me .......... . 
North Shore R. R. Co., San Francisco, Cal . 
Fonda, Johnstown & Gloversville R. R. Co. 

Gloversville, N. Y ....................... . 
United Traction Co., Reading, Pa .......... . 
Northern Tex:as Trac. Co., Ft. Worth, Tex .. . 
Tacoma Ry. & Power Co., Tacoma, Wash .. . 
Michigan United Rys. Co., Lansing, Mich .. . 
Terre Haute Electric Traction & Light Co., 
,, Terre Haute, Ind ............... , ........ . 
Lehigh Valley Transit Co., Allentown, Pa .. 
Charleston Consolidated Ry., Gas & Electric 

Co., Charleston, S. C .................... . 
Chicago & Milwaukee Elec. R. R. Co., 

Chicago, Ill ................. : ........... . 
Savannah Electric Co., Savannah, Ga ...... . 
Cleveland & Southwestern Traction Co., 

. Cleveland, 0. . . . . . . . . . . . . . . ............ . 
San Francisco, Oakland & San Jose Ry., 

Oakland, Cal ........................... . 
Central Pennsylvania Traction Co., Harris-

burg, Pa ................................ . 
Conestoga Traction Co., Lancaster, Pa ..... . 
Pueblo & Suburban Traction & Ltg. Co., 

Pueblo, Col. ............................ . 
Houston Electric Co., Houston, Tex ....... . 
Puget Sound Electric Ry. Co., Tacoma, Wash. 
Cincinnati Northern Trac. Co.,Cincinnati, 0. 
Hudson Valley Ry. Co., Glens Falls, N. Y .. 
Aurora, Elgin & Chicago Ry. Co., Chicago, Ill. 

1904. 1905. 

$837;u9 $726,542 
732,969 724,798 

721,897 

675,575 705,583 
609,806 666,IIl 
564, 7II 661,037 
579,367 657,451 

649,872 

569,429 629,760 
837,632 616,346 

558,046 614,963 

464,655 609,335 
544,144 586,236 

475,361 543,226 

419,349 535,133 

510,860 529,526 
468,762 525,078 

_524,559 
366,591 517,315 
499,148 5u,339 
504,387 508,332 
488,672 506,317 
427,530 505,454 

Total, 39 companies, .................... $21,718,026 $27,507,516 

COMPANIES HAVING GROSS RECEIPTS FOR 1905 BETWEEN 

$500,000 AND $100,000. 

NAME OF COMPANY. 

Little Rock Ry. & Elec. Co.,Little Rock, Ark. 
l\Iobile Light & R. R. Co., Mobile, Ala ..... . 
Canton-Akron Ry. Co., Canton, 0 ......... . 
Lexington & Interurban Rys. Co., Lexington, 

Ky ..................................... . 
Norfolk Ry. & Light Co., Norfolk, Va ...... . 
Elgin, Aurora & Southern Traction Co., 

Aurora, Ill ...•..................••....... 
Trenton Street Ry. Co., Trenton, N. J ..... . 
Ottawa Electric Ry. Co. (The), Ottawa, Ont .. 
Boston & Worcester Street Ry. Co., Boston, 

l\iass ................................... . 
American Railways Co., Philadelphia,Pa .. . 
City Ry. Co., Dayton, 0 ................... . 
Altoona& Logan Valley Elec.Ry.Co.,Altoona, 

Pa ..................................... . 
Holyoke Street Ry. Co., Holyoke Mass .... . 
Tampa Electric Co., Tampa, Fla ........... . 
Detroit, Ypsilanti & Ann Arbor & Jackson 

Ry. Co., Detroit, Mich ................... . 
Pittsburg. McKeesport & Connellsville, Ry. 

Co., Pittsburg, Pa ....................... . 
Northern Indiana Ry. Co., So. Bend, Ind ... . 
Norfolk, Portsmouth & Newport News Co., 

Norfolk, Va .................••........... 
New Jersey & Hudson River Ry. & Ferry 

Co., Hackensack, N. T. •................. 
Union Street Ry. Co., New Bedford, Mass ... 
Halifax Elec. T'way Co., Ltd., Halifax, N. S. 
l\Ianchester Trac., Light & Power Co., Man-

chester, N. H ...................... , .... . 
Johnstown Passenger Ry. Co., Johnstown,Pa. 
Chicago & Joliet Electric Ry. Co., Joliet. Ill .. 
Indianapolis & Northwestern Traction Co., 

Indianapolis, Ind ........................ . 
Rockford & Interurban Ry. Co., Rockford, Ill. 
Richmond Light & R. R. Co., Richmond, 

S. I., N. Y .............................. . 
Alton, Granite & St.Louis Trac. Co., Alton,Ill. 
Newton St. Ry. Co., Newton, Mass ......... . 
Schuylkill Valley TractionCo.,Norristown,Pa. 
Southwest Missouri Elec. Ry. Co., Webb City. 
Lincoln Traction Co., Lincoln, Neb ........•. 
People's Tracticn Co. (The), Dayton, 0 ..... 
Toledo, Urban & Interurban Ry.Co.,Toledo,O. 
Jacksonville Electric Co., Jacksonville, Fla .. 
Chester Traction Co., Chester, Pa .......... . 
Wilkes Barre & Hazelton R.R. Co., Hazelton, 

Pa .....•. .•.............................. 
Manchester Street Ry. Co., Manchester, N. H. 
El Paso Electric Co., El Paso, Tex ......... . 
Michigan Traction Co., Kalamazoo, Mich ... . 
Augusta Ry. & Electric Co., Augusta, Ga ... . 
St. John's Ry. Co., St. John's, N. B ..... . ... . 
Springfield Ry. & Light Co., Springfield, Mo. 
Binghamton Ry. Co. , Binghamton, N. Y ..... 

379,045 
421,941 
384,939 

400,022 
443,196 
423,804 

395,59° 
383,4rr 
364,645 

514,886 

342,247 

293,490 
369,420 
379,465 

285,827 
340,070 
316.867 

302,283 
250,499 

329,g34 
98,524 

283,542 
312,463 
267,II5 
272,314 
298,158 

290,666 
285,827 
250,510 
236,199 
250,317 
264,141 

1905. 

$496,259 
482,142 
480,251 

471,324 
471,272 

454,814 
453,650 
449,634 

448,366 
444,254 
442,174 

439,210 
420,652 
4II,763 

406,539 

404,388 
394,514 

376,904 

376,618 
371,563 
370,368 

358,505 
341,189 
341,030 

334,423 
330,524 

329,355 
324,188 
323,743 
320,224 
317,812 
316,922 
308,391 
307,571 
305,639 
303, rr3 

294,592 
291,730 
288,934 
287,384 
286,023 
280,569 
280,000 
277,032 

NAME OF COMPANY . 

Wilmington & Chester Traction Co. , Wilming-
ton, Del ........................ . ........ . 

Macon Ry. & Light Co., Macon, Ga .. , ..... . 
Auburn & Syracuse Electric R. R. Co., 

Auburn, N. Y ........................... . 
Los Angeles & Redondo Ry. Co., Los 

Angeles, Cal ..................... .. ..... . 
Atlantic Coast Elec. Ry. Co., Asbury Park. 

Pa ..................................... . 
Niagara, St. Catharines & Toronto Ry. Co., 

St. Catharines, Ont ............. , ......... . 
Peoria & Pekin Terminal Ry. Co., Peoria,Ill. 
Erie Electric Motor Co., Erie, Pa ........... . 
Washington, Alexandria & Mt. Vernon Ry. 

Co., Washington, D. C .................. . 
Topeka Ry. Co. (The), Topeka, Kan ........ . 
Easton Transit Co., Easton, Pa ............ . 
Toledo & Western Ry. Co., Toledo, 0 ...... . 
Pottsville Union Traction Co., Pottsville, Pa. 
Knoxville Ry. & Light Co., Knoxville, Tenn. 
Columbus, Buckeye Lake & Newark Traction 

Co., Colun1bus, 0 ....................... . 
Beaver Valley Traction Co., Beaver Falls, Pa. 
Cleveland, Painesville & Eastern R. R. Co., 

Cleveland, 0 ...................•......... 
Albany & Hudson R. R. Co., Hudson, N. Y. 
Fitchburg & Leominster Street Ry. Co., 

Fitchburg, Mass .................... ...... . 
Columbia Electric Street Ry., Light & Powe r 

Co., Columbia, S. C ..................... . 
Lewiston, Brunswick & Bath Street Ry. Co., 

Lewiston, Me ........................... . 
Evansville Electric Ry. Co., Evansville, Ind .. 
Western Ohio Ry, Co., Lima, 0 ............ . 
West Penn Ry. Co., Pittsburg, Pa .......... . 
Columbus, London & Springfield Ry. Co., 

Columbus, 0 ........................... . . 
Dayton, Springfield & Urbana Electric Ry. 

Co., Dayton, 0 .......................... . 
Rochester & Eastern Rapid Ry. Co., Canan-

daigua, N. Y ............................ . 
Wisconsin Traction, Light, Heat & Pwr. Co., 

Appleton, Wis ........................... . 
Springfield, Ry. Co., Springfield, 0 ......... . 
Cape Breton Electric Co., Ltd., Sydney, N. S. 
Indianapolis, Columbus & Southern Traction 

Co ..................................... . 
Interurban Ry. & Terminal Co.,Cincinnati, 0. 
Asheville Electric Co., Asheville, N. C ..... . 
Whatcom County Ry. & Light Co., Belling-

ham, Wash ............................. . 
Elmira Water, Light& R.R. Co., Elmira, N.Y. 
London Street Ry. Co., London, Ont ....... . 
Bangor Ry. & Electric Co., Bangor, Me ..... . 
Columbus, Delaware & Marion Electric Ry-. 

Co., Columbus, 0 .... . .............. . ... . 
Consolidated Railways, Light & Power Co., 

Wilmington, N. C ....................... . 
Dayton & Western Traction Co,. Dayton, 0 .. 
Fort Smith Light & Traction Co., Fort Smith, 

Ark .................. , .... .. ............. . 
Berkshire Street Ry. Co., Pittsfield, Mass ... . 
Newport & Fall RiverSt.Ry.Co.,Newport,R.I. 
Toledo & Indiana Ry. Co., Toledo, 0 ...... . 
Phila.& West Chester Traction Co., Phila., Pa. 
Montreal Park & Island Ry. Co., Montreal, 

Can ..................................... . 
Columbus Railroad Co., Columbus, Ga ..... . 
Staten Island Midland R. R. Co., S. I., N. Y. 
Pittsburg, McKeesport & Greensburg Ry. Co., 

Greensburg, Pa ......................... . 
Houghton County Street Ry. Co., Hancock, 

Mich .................................... . 
Wichita R.R. & Light Co., Wichita, Kan ... . 
Hoosac Valley Street Ry.Co.,No.Adams,Mass. 
Lehigh Traction Co., Hazleton, Pa ......... . 
Mansfield Ry.,Light & Power Co.,Mansfield,O 
Long Island Electric Ry. Co., Jamaica, Long 

Island, N. Y ............................ . 
Lexington & Boston St.Ry. Co., Boston, Mass. 
Pittsfield Electric St. Ry. Co., Pittsfield, Mass. 
Coeur D'Alene & Spokane Ry. Co., Ltd., Coeur 

D'Alene, Ida ........................ .. .. . 
Cincinnati, Georgetown & Portsmouth R. R. 

Co., Cincinnati, 0 ....................... . 
Jackson & Battle Creek Traction Co., Jack-

son, Mich ........ . ...................... . 
Dartmouth & Westport St. Ry. Co., Natick, 

Mass ................................... . 
Dayton & Troy Electric Ry. Co., Dayton, 0 .. 
Jamestown Street Ry. Co., Jamestowo., N. Y. 
Waterloo, Cedar Falls & Northern Ry. Co., 

Waterloo, Ia ......... . .............. . . .. . . 
Interstate Consolidated Street Ry. Co., North 

Attleborough, Mass. , , , .............. , , , . 

$ 240,652 
237,035 

• 240,335 

280,210 

231,142 

223,924 
210,722 
264,902 

246,491 
218,000 
44,519 

222,005 
227,267 
193,473 

225,410 
233,017 

225, 75 l 
232,790 

226,403 

153,576 

235,335 
209,202 
205,806 

157,200 

231,143 

76,615 

123,423 
203,107 
202,019 

163,058 
196,924 
180,018 

u5,51 8 

154,909 
106,295 

147,153 
200,295 
180,586 
65,172 

174,085 

165,890 
l 55,078 
165,655 

l 59,05 8 

199,513 
rr9,106 
155,530 
155,379 
147,311 

133,127 
161 ,9g5 
154,168 

127,125 

142,966 

148,549 

147,963 
130,960 
150,163 

150,665 

1013 

1qo5 . 

$ 275,781 
273,673 

269,574 

269,347 

267,675 

264,31 I 
262,376 
262,367 

252,999 
252,000 
251,365 
251,125 
251,123 
249,290 

248,912 
248,248 

245,0.89 
242,866 

242,002 

241,197 

237,814 
230,987 
230,758 
228,587 

223,990 

223,605 

221 ,33 I 

218,671 
212,839 
2rr,980 

210,259 
208,614 
203,026 

195,009 
194,334 
194,026 
193,866 

192,198 
191,477 

191,428 
188,736 
187,461 
186,239 
182,737 

179,559 
173,699 
170,049 

168,541 

167,067 
166,910 
166,900 
166,544 
163,702 

162,416 
162,404 
161,635 

158,783 

157,464 

156,257 

154,499 
154,098 
153,358 
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NAME O F COMPAN Y. 

N orthampton St. Ry.Co., N orthampton ,Ma ss. 
Milford & U x bridge St reet Ry . Co ., Milford, 

1\/[ ass . . .... . ............ . ... • • • • • • • • • · • · • 
Yo r k St ree t R v. Co .. York . P a ... ....... . .. . 
F rie s Manufactu ring & Power Co. (The), 

Winston-Salem, D el. .. . ... .. . ... . ....... . 
Rockfo rd , Beloit & J anesville R. R. Co., 

Rock fo rd, Ill ........ .... .. . .. . .. . . .... .. . 
Hartfor d, Manch ester & Rockville Tramwa y 

Co., Hartford , Conn . ... ... .. .... ... .. . .. . 
Lans ing & Sub u rba n Traction Co ., La nsing, 

l\fich . . . .......... . ... .. .. ... .. . . . . . .... . 
A lle ntown & Read ing T rac. Co., Allentown, 

P a . , ... . ......... ... .. ... ... .. ... .. ... . . . 
P or tsmo u th, Dover & Yo rk Street Ry . Co. , 

Portsmouth, N. H .. .............. .. .... .. 
Interurban Ry. C o., Des Moines, Ia . . .... .. . 
Valley Traction Co . • H arri sburg, Pa . ..... .. . 
Stark Elect ric R. R . Co. , A lliance , 0 .... ... . 
Meridi an Ligh t & Ry. Co., Meridi an , Miss .. . 
Boston & M aine R . R., C oncor d, N. H . . .. . . 
A tlantic Shore Line R y . , Sanfo r d , M e ..... . . 
Camde n & T rento n R y . Co. , Camden , N. J .. 
Tamaqua & Lansfor d St reet Ry. Co. , L an sfo rd, 

Pa ....... . ... . .... . . . ....... . .......... . 
Hart fo rd & Springfield Street Ry. Co., W a re-

ho use Pt. , Conn . . .... .. . . ... . ....... .. . . . 
Ki ngston Consolidat ed R. R . C o. , Kings to n, 

N. Y . ... . ... .. ...... . ....... . ..... . ..... . 
N ew York & S ta mford R y. Co. , Po rt Ches t e r, 

N. Y ................... . .......... . .. . . . 
,vin nebago Traction C o., Oshkosh , Wis . ... .. 
Oklahoma City Ry. Co . , Oklahoma City,O kl a. 
Richmond Street & I nterurba n Ry. Co., Rich -

mond, Ind .. .. ...... . . . .. . ... .. . . ....... , 
Oak wood Stree t R y. Co. , Day ton, 0 ...... _ . . . 
Rockland, T homaston & Ca mden St. R y. Co .. 

Rockland, Me .. . . ........ . . .. ........... . 
South ern Street Ry. Co. , Chicago, Ill ....... . 
C itizens Ry. & Light Co. , M uscatine, Ia ... . . 
Koko mo, Marion & Wes tern Tract ion Co. , 

Kokomo, Ind ... . ........ .. .. . ....... .. . . . 
N iagara Gorge R.R. Co., Niaga ra Falls , N . Y. 
W orcester & South b ridge Stree t R y., W orces-

ter, Mass .. . . . ............. . ....... . . . .. . 
Green Bay Traction Co., G reen Bay, W is ... . 
C onnecticut Valley Street Ry. Co., Northa mp-

t on , l\iass. . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . 
Orang-e County Traction Co., Newburg h, N. Y. 
Seattl e, R enton & South ern Ry. Co., Seattl e, 

Wash ... . . . ..... .. .... . ... , ..... . ...... . . 
Oneonta, C ooperstown & R ich field Springs 

Ry. Co., Oneonta , N. Y ................. . 
Olean Stree t Ry. Co ., Olean, N. Y .......... . 
W illia msport Pass. Ry. Co., Willia msport , Pa. 
Springfie ld & Easte rn S t. R y . Co. , Palmer , 

Mass .... . . . ................. . ... . ..... .. . 
Zanesville Ry .,Ligh t& Pwr. Co.,Zanesville,O. 
Shamokin & Mt. Carmel Electric Ry. Co., 

S hamokin , Pa . . .............. .. ... . .. ... . 
Bridgeton & Millvill e Traction Co . (The), 

Bridge ton , N . J ... . ..... ... . . ............ . 
Haverhill & Amesbury St . R y. Co. , Ha verh1ll , 

Ma ss . . ..... .. . . ....................... . . 
Central Market Street Ry. Co., Colu mb us , 0 . 
D ayton & Xenia Transit Co., Dayton, 0 .. . . . 
Columbus, Newark & Zanesville Electric R y. 

Co. , Newark, 0 .................... . .... . 
Lorain Street Rv . Co ., Lorain, 0 ........... . 
Sta mford St. R: R. Co., Stam fo rd, Conn ... .. 
Wa shington & Canonsburg R y. Co. , Wash-

ington, Pa . ... . . ... . ... . ......... ....... . 
P oughk eepsie City & Wappinger s Fall s E lec-

tric R y. Co ., Poughkeep sie , N. Y ....... . . . 
La C ros se City Ry. Co., La C rosse, W is .. . . . 
Dayton & N orthe r n Traction Co., Dayton , 0 . 
H a mburg Ry. Co., Hambu rg , N. Y . .... . ... . 
New York & Long I sla nd Tract ion Co., Long 

Isla n d C ity, N. Y .. . ....... .. ... . ....... . 
Denison & Sherman Ry. Co . , Sh erma n , T ex . .. 
I ndianapoli s & Cincin nati Traction Co. (The), 

Ind ianapolis, Ind ... . ........ . .... . .... . . : 
Ithaca Street R y. C o., Ithaca, N. Y .... . . ... . 
Woonsocket St. Ry. Co., Woonsocket , R . I. . 
Brockton & P lym o uth Street R y . Co., Brock-

ton, l\iass ......... . .. .. . ........ . ..... . . . 
New J ersey & Pennsylvania Tract ion C o ., 

T r enton, N. T .....•••. ••••• . ••••••. • •• • •• 
H olmesburg, Tacony & Frank fo rd Electric 

Ry. Co., P hiladelphia, Pa ............ .. .. . 
Youngstown & Sharon Street Ry. Co ., 

Youngstown, 0 ...... . .. . . . ... ... . ... . .. . 

1qo4. 

142 ,745 
136,128 

130,I1 8 

136,918 

132,494 

143,050 
130 ,244 
127,539 
130,535 

106,653 
85,944 

II7,965 

108,669 

122 ,527 
133,887 
86,3 53 

135,000 
125 ,4q4 

135,09 1 

81,437 
107,829 

57 ,666 
rr3, 615 

100,002 

77,q79 
102 ,717 
107,686 

u o,450 
98,62L 

84,039 

u7 ,910 

109,725 
5l ,512 

110, 736 

86,302 
95, 862 
98, 985 

90,614 

102,305 

94,537 
88,538 

133,127 
89,449 

93, 800 
99,721 

102,619 

104 ,059 

90,1 84 

108,395 

108, 291 

1905. 

151, 205 

148,997 

147 ,851 

147 ,7Q5 

146, 860 

q5,699 

145,orr 
144,042 
143,643 
142,883 
q2 ,168 
141,685 
132, 332 
131,308 

128,758 

128, 169 

126,230 

125, 894 
125,831 
125,768 

125,602 
125,240 

125,225 
123, 764 
123, 627 

122 ,860 
l22,3II 

120,q58 
120, 887 

rr9,803 
II9,731 

II 8, 916 

rr8,362 
rr8 ,306 
u6,231 

l 14,348 
rr 3,921 

l 13,569 

113,060 

I II ,486 
109,981 
109,961 

108,418 
108 ,240 
107,098 

106,7 56 

106, 71 2 
10 5,750 
105, 654 
104, 930 

104,806 
104,59 1 

104,448 
103,946 
102,567 

102,143 

101,326 

100,954 

100,897 

Tota l, 170 co m panies ....... . ... . . . .. .. . ~29,472,956 $37,199,o u 

COMPANIES HAVING GROSS RECEIPTS FOR 190 5 BETWEEN 

$100,000 AND $50,000. 

NAME O F COMPANY. 

Syracuse, Lake Shore & Northern R. R. , 
Syracuse , N. Y .. ....... .... ........... . . 

Cleveland, Painesville & Ash tabula R. R., 
Cleveland , 0 . .... .... ......... ... . . ..... . 

Augusta, Winthrop & Gardiner Ry. Co. , 
Augusta, Me ... . ........................ . 

Southern Lt. & Trac . Co., Natchez, Miss ... . 
Portsmouth Street R. R. & Light Co ., P orts-

m outh, 0 . ..... . .. .. .. ... . ... .... . . . . .. . . 
Citizen s' Electri c Street Ry. Co . , Newb ury-

port , M ass .. . .. .. . .. ... .. .. .. ... . .. . . .. . . 
India napoli s & Martinsville Rapid Transit 

Co. , l11diana poli s, Ind . . ........ . ........ . 
Northam p ton T raction Co., Easton, Pa ..... . 
DeKa lb-Sycamore Elec. C o., D eKalb, Ill ... . 
Danbury & Bethel St. Ry. Co. ,Danbury,Conn. 
Woronoco Street Ry. Co., Westfield, Mass ... 
Syracuse & Suburban R. R. Co., Syracuse, 

N. Y .... .. .......... . ................. . . . 
Augusta & Aik en Ry. Co., A ugu sta, Ga .... . 
Medi a, Middletown , A shton & C h ester E lec. 

R y. Co ., Chester, Pa . ... ..... .. . ... ... . . . 
Warren St. Ry . Co., Warren, Pa ........... . 
Natick & Cochituate St. Ry.Co.,Natick,Mass. 
Delaware Co. and Philadelphia Electric Ry. 

Co., Philadelphia. Pa ................... . 
Evansville & P rincet on Trac. Co., Princeton, 

Ind .................... ·················· 
Peekskill Lighting & R.R. Co.,Peekskill,N.Y. 
P once Ele c. Co., Ponce, P. R .............. . 
P enns ylvania & Ohio R y. C o., Ashtabula, 0. 
Washington, Arlington & Falls Church Ry. 

Co .• Washington, D. C . .. ............... . 
Geneva, Waterloo, Seneca Falls & Cayuga 

Lake Traction Co. , Geneva, N. Y ........ . 
Burlington Traction Co., Burlington, Vt .... . 
Bristol & Plainville T'way Co., Bristol, Conn. 
Dayton , Covington & Piqua Traction C o., 

Dayton , 0 . .. ......... . .. . ... . ........ . . . 
P rovide nce & Daniels on Ry. Co ., Providence , 

R. I . . ... ... . .. ........ .. .. . ... .. ....... . 
H udson, P elham & Salem Electric Ry. Co., 

Hudson, N .H . .......... ...... . ......... . 
Dover, Somersworth & Rochester St. Ry. Co., 

Dover, N . H ......... · .............. . .... . 
A tlantic City & Suburban Traction Co ., Atlan· 

tic C ity , N. J . . ........ .. ................ . 
Lebanon Valley Street Ry. Co., Lebanon, Pa. 
Greenwich Tramway C o., Greenwich, Conn .. 
O hio Central Traction Co. , Galion, 0 .. . .... . 
P ascagoula St. Ry .& Pwr.Co.,Scranton,Miss. 
Blue Hill Street R v. Co ., Canton, Mass .. .... 
Lewistown & Reedsville Electric Ry. Co., 

Lewistown, Pa ..... , ........... . ....... . 
Milford, Attleboro & Woonsocket Ry. Co .. 

Milford, Mass ........................... . 
Philadelphia, Bristol & Trenton St. Ry . Co., 

Philadelphia, P a .. ...................... .. 
Athens Electric Ry. Co., Athens, Ga ....... . 
Hud son River Traction Co ., Rutherford, N.J. 
Trenton & New Brunswick R. R. Co., Tren-

ton, N . J ..... .. ....... .. .... . .... . ...... . 
J oliet , Plainfield & A urora R.R.Co.,Joliet,Ill. 
Black River Traction Co., Watertown, N. Y .. 
Electric Ry.,Lt.& Ice Co.,JunctionCity, Kan. 
Berkley Street Ry. Co . , Berkley, Va .... , . ... . 
Nashua St ree t R y . C o ., N ashua , N . H . .. ... . 
Raleigh ];lee. Co. , Raleigh, N. C. .. .. .. . ... . 
C olumbia & M ontour Electric Ry. Co., 

Bloomsburg , P a .. . ... . ............ . .... . . 
South Middlesex St. Ry. Co., Natick, Mass .. 
Worcester & Blackstone Valley Street Ry. 

Co., Worcester, Mass .......... ........... . 
West Cheste r Street Ry. Co., West Cheste r, 

Pa ....... ... .. . . . ... . ............ . ... .. . 
Conneaut & E rie Trac. Co ., Conneaut. 0 .. . . 
C hambersbu rg , G reencastl e & Waynesboro 

Street R y . C o., \Vaynesbo ro, P a ......... . . 
Erie Traction C o. , E ri e, P a ... . .. . ......... . 
Tarentum Traction Passenger Ry. Co., Ta. 

rentum, Pa ........ . ..................... . 
Wa verly, Say re & Athens Traction Co., Wav-

erly, N. Y .. ........................... .. 
F reeport R y . , Light & P ower Co., Freepo rt, 

Ill . . ... ...... .... . . . . .. . . ... .. .... .. . .. . . 
Butle r Passeng-e r R y. Co., Butler , Pa ... . . . . . 
La wrence & Methuen Stree t R y. Co., Law-

rence, l\i a ss . .... . . ... : .. ..... ........... . 
Portsmouth Electric Ry., Portsmouth , N. H .. 
Sea View R . R. Co., W a k efi eld , R. I.. . ... . . . 

1904. 

$ 83, 7Q 1 

91,592 

102 ,060 

107,000 
85,171 
82,922 
86,566 
82,725 

72,232 
87,56o 
89,438 

89,392 

73,517 
82,303 

78,574 
84,882 
75,744 

84,395 

80,809 

83,906 

83,069 

78,419 
79,654 
64,699 
85,055 

72,864 

72,860 

68,402 
67,131 
61,955 

72 ,404 

70,-877 
60, 873 
65,396 
72,286 

59,982 
69,591 

67,685 

56, 586 

56,904 

55 ,335 
66,487 
56,051 

1905. 

$99, 815 

98, 503 

97,989 
97 ,955 

97 ,876 

96 ,227 

96,o rr 
94 ,872 
95,898 
92,747 
92,720 

92,678 
91,753 

91,206 
90 ,147 
90,138 

89,986 

88,720 
88;698 
88,574 
88,255 

87,456 

86,4q 
85,862 
85,788 

85,637 

84,346 

84,176 

82,945 

82,363 
82,148 
80,566 
80,098 
79,701 
78,294 

78, 193 

77,928 

76,348 
76,321 
75,897 

75,152 
75,076 
74,700 
73,548 
72,496 
72,45 8 
71,830 

71,225 
70,812 

66,532 
(,6 ,436 

65 ,337 
65 ,279 

64, 859 

64,593 

64,289 
64,264 

63,867 
63 864 
63 ,614 
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NAME OF COMPANY. 

Olean, Rock City & Bradford R.R. Co .• Brad-
ford, Pa ................................ . 

Bradford Electric St. Ry. Co., Bradford, Pa .. 
Newton & Boston Street Ry. Co., Newton, 

Mass .................................... . 
Meriden, Southington & Compounce Tram-

way Co., Meriden, Conn ................ . 
Northern Illinois Lt. & Trac.Co., Ottawa, Ill. 
Gardner, Westminster & Fitchburg Street 

Ry. Co., Gardner, Mass ................. . 
Burlington County Ry. Co., Mt. Holly, 

N. J .................................... . 
Warren, Brookfield & Spencer Street Ry. Co., 

Brookfield, Ma~s ........................ •· 
Biddeford & Saco R. R. Co., Biddeford Me .. 
Rochester & Suburban Ry. Co., Rochester, 

N. Y ................................... . 
Dunkirk & Fredonia R. R. Co., Fredonia, N. Y. 
Quebec Ry., Lt. & Pwr. Co., Quebec, Ont. .. 
Toledo, Fostoria & Findlay Electric Ry. Co., 

Findlay, 0 ............................. . 
Steubenville & Wheeling Traction Co .. Steu-

benville, 0 ............... : .............. . 
Sterling, Dixon & Eastern Elec. Ry. Co., 

Sterling, Ill ....... . ..................... . 
Philadelphia & Eastern Ry. Co., Doylestown, 

Pa ..................................... . 
Wilkes-Barre, Dallas & Harvey's Lake Ry. 

Co., Wilkes-Barre Pa .................... . 
Newtown Electric St. Ry. Co., Newtown, Pa. 
International Transit Co., Sault Ste Maire, 

Ont. ................................... . 
Chillicothe Elec. R. R., Light & Power Co., 

Chillicothe, 0 ........................... . 
Wrightsville & York St. Ry. Co., York, Pa .. 
Southern Street Ry. Co., Philadelphia,Pa ..... 
Norfolk & Bristol Street Ry. Co., Norwood, 

Mass ................................... . 
The Suburban R. R. Co., Chicago, Ill ....... . 
Van Brunt St.& Erie Basin R.R.Co.,Brooklyn. 
Jersey Central Traction Co., K eyport, N. J. .. 
Bristol Gas & Electric Co., Bristol, Tenn .... 
Ohio River Electric Ry. & Power Co., Pom-

eroy, 0 ................................. . 
Norton &' Taunton St,reet Ry. Co., Norton, 

Mass ...................................• 
People's Light & Ry. Co., Nanticoke, Pa .... 
Lake Erie & Bowling Green Ry. Co., Bowl-

ing Green, 0 ........ - .................. . 
Farmington Street Ry. Co. (The), Hartford, 

Conn .................................... . 
Concord, Maynard & Hudson Street Ry. Co., 

Maynard, Mass .......................... . 
Providence & Fall River Street Ry. Co., 

Swansea Centre, Mass ................... . 
Ashtabula Rapid Transit Co., Ashtabula, 0 .. 
Monmouth County Electric Co., Red Bank, 

N. J., .................................. . 
Waterville & Fairfield Ry. & Light Co., 

Waterville, Me .......................... . 
Torrington & Winchester Street Ry. Co., 

Torrington, Conn ...................... . 
Tiffin, Fostoria & Eastern Electric Ry. Co., 

Tiffin, 0 ........... . .................... . 

63,106 
54,759 

61,504 

44,269 

63,512 
58,498 

73,380 
59,II l 

62,771 

22,626 

57,166 
61,375 

48,439 

ro,640 
55,445 

50,01 r 
49,487 
55,794 
33,802 
37,372 

45,591 

48,864 
36,042 

53,946 

46,938 
54,322 

54,251 

49,088 

63,323 

62,553 
62,431 

62,300 

61,416 
60,990 

58,907 
58,789 
58,641 

58,542 

57,220 

57,090 
56,820 

56,517 

56,229 
56,065 
55,804 

55,719 
55,040 
55,0IO 
54,277 
53,455 

S3, 1 97 

51,029 

50,556 

50,408 

50,402 

50,251 

50, II 5 

Total 100 companies, ......•............. $5,731,417 $7,145,504 

COMPANIES HAVING GROSS RECEIPTS FOR 1905 BETWEEN 

$50,000 AND $25,000. 

NAME OF COMPANY. 

Branford Street Ry. Co., Branford, Conn .... 
Cortland County Traction Co., Cortland.N.Y. 
Oswego Traction Co., Oswego, N. Y ........ . 
Uniontown & Monongahela Valley Electric 

Ry. Co., Uniontown, Pa ................. . 
Centre & Clearfield Ry. Co., Phillipsburg, Pa. 
Citizens' R. R., Light & Power Co., Fishkill, 

N. Y ..•.............•.................... 
Columbus, Grove City & Southwestern Ry. 

Co., Columbus, 0 ....................... . 
Sharon & Wheatland Street Ry. Co., Sharon, 

Pa .. ........ .......................... .. . 
Conev Island & Grav.esend Ry. Co., Brook-

lyn·, N, Y ............................... . 
Chautauqua Traction Co., C hautauqua, N. Y. 
Escanaba Electric Street Ry. Co., Escanaba, 

l\lich ... , .. , •...•.... . .................• 

1904. 

44,060 
47,985 
47,178 

59,825 
22,795 

51,081 

44,082 

49,690 
49,627 
49,5 85 

49,249 
48,979 

4;,922 

46,666 

45,907 · 

NAME OF COMPANY. 

Exeter, Hampton & Amesbury Street Ry . Co. , 
Exeter, N. H ............................ . 

Slate Belt Electric Street Ry. Co., Bethlehem, 
Pa ...................................... . 

Kittanning & Leechburg Rys.Co.,Kittanning, 
Pa ...................................... . 

Erie Rapid Transit Street Ry., Erie, Pa ..... . 
Valley Street Ry. Co., Sharon, Pa .......... . 
Citizens' Electric Co., Eureka Springs, Ark .. 
Phillipsburg Horse Car R. R. Co., Phillips-

burg, N. J ............................... . 
Portland & Brunswick Street Ry. Co., Bruns-

wick, Me ............................. .. . 
Haverhill & Southern New Hampshire Street 

Ry. Co., Haverhill, Mass ................ . 
Kenosha Electric Ry. Co., Kenosha, Wis .... . 
Ocean Electric Ry . Co., Rockaway and Far 

Rockaway, N. Y ........................ . 
Meadville & Cambridge Springs Street Ry. 

Co., Meadville, Pa .. ....... ............. . 
Corning & Painted Post Street Ry. Co., Corn-

ing, N. Y ............................... . 
Barre & Montpelier Traction & Power Co., 

Barre, Vt. .............................. . 
Bennington & Hoosick Valley Ry. Co., 

Hoosick Falls, N. Y ..................... . 
Worcester & Holden Street Ry. Co., Holden, 

Mass ................................... . 
Athol & Orange Street Ry. Co., Athol, Mass. 
Berlin Street Ry. Co. (The), Berlin, N. H .... . 
Meadville Traction Co., Meadville, Pa ...... . 
Springfield Electric Ry. Co., Springfield, Vt .. 
Titusville Electric Trar.tion Co., Titusville,Pa. 
York-Haven Street Ry. Co., York, Pa ...... . 
Railways Company General, New York ..... . 
Ballston Terminal R. R. Co., Ballston Spa., 

N. Y .................. ...... ....... .... . 
Sarnia Street Ry Co., Sarnia, Can ......... . 
Oley Valley Ry. Co., Boyertown, Pa ....... . 
Templeton Street Ry. Co., T empleton, Mass. 
DuBois Traction Co., DuBois, Pa .......... . 
Groton & Stonington Street Ry. Co., Groton, 

Conn ................................... . 
Elmira & Seneca Lake Ry. Co., Elmira, N.Y. 
Columbus, New Albany & Johnstown Ry. Co., 

Columbus, 0 ............... ... .......... . 
Vallamont Traction Co., Williamsport, Pa .. . 
East Taunton Street Ry. Co., Taunton, Mass. 
Buffalo Southern Ry. Co., Buffalo, N. Y •...• 
Willimantic Traction Co., Willimantic, Conn. 
Montgomery Traction Co., Norris town, Pa .. . 
Millville Traction Co., Millville, N. J ....... . 
York & Dallastown Electric Ry. Co., York,Pa. 
Shamokin & Edgewood Electric Ry. Co., 

Shamokin, Pa ................. ... ....... . 
Marlborough & Westborough Street Ry. Co., 

Westborough, Mass .... .. ............. .. . 
Troy & New England R.R. Co., Troy, N.Y .. 
Amherst & Sunderland Street Ry. Co., Am-

herst, Mass .............................. . 
Webster, Monessen, Belle Vernon & Fayette 

City Street Ry. Co .. W ebster, Pa ......... . 
Henderson City Ry. Co ., Henderson, Ky ... . 
Waterville & Oakland Street Ry., Waterville, 

Me ............. ·· ......... · ............. . 
Bangor & Northern R.R. Co., Bangor, Me .. 
Buffalo & Williamsville Electric Ry. Co. , 

Williamsville, N. Y ...................... . 
Sharon & Newcastle Street Ry. Co., Sharon, 

Pa ............ .. .. .......... ..... .. .... . 
Price Hill Inclined Plane R. R. Co., Cincin-

nati, 0 ......... . . .... ......... ... ...... . 
People's Traction Co., Galesburg, Ill. ...... . 
Lancaster & York Furnace Street Ry. Co., 

Lanca~ter, Pa ........................... . 
Somerset Traction C.o., Skowhegan, Me ..... . 
Coal Belt Elec tric Ry. Co., Marion, Ill. .... . 
Calais Street Ry. Co., Calais, Me ........... . 
O(Ydensburg Street Ry. Co., Ogdensburg, N.Y. 
G;lesburrr & Kewane e Electric Rv . Co., 

Kewan~e, lll. .................... · ....... . 
Keene Electric Ry. Co., Keene, N. H ..... .. . 
York & Dover Electric Ry. Co., York, Pa ... . 
Susquehanna Traction Co., Lock Haven, Pa. 
Laconia Street Ry. Co .. Laconia, N. H ...... . 
Wellston & Jackson Belt Ry. Co., Wellston, 0. 
Trinidad Electric Co., Trinidad, Col. ....... . 
Penn Yann, Keuka Park & Branch,JOrt Ry., 

Penn Yann, N. Y •..•.................... 
Lancaster Traction Co., Lancaster, Pa ...... . 
Pawtucket Valley Street Ry. Co., West erly , 

R. 1 .................................... . 
Latrobe Street Ry. Co., Latrobe, Pa ......... . 

40,323 

40,640 
36,504 

38,789 

42,502 

3,521 

40,302 

39,681 

36,244 
39,513 
40,876 

39,310 
34,201 
22,517 

32,577 

42,373 
24,392 

.19,461 

31,999 
32,060 
34,644 

31,385 
20,660 

33,7o3 
29,577 

31,634 

23,966 
22,223 

29,225 

24,980 

30,5ro 

25,853 

4,242 
28,469 
45,995 
27,953 
28,029 

18,250 
26,844 
25,871 
23,909 
25,867 

20,677 
25,201 

Total, 77 companies, ................. $2,057,803 
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45,226 

44,586 

44,015 
43,318 
43,091 
43,080 

42,868 

42,409 
42,214 

42,120 

42,005 

41,598 
40,654 
40,569 
.40,329 
39,578 
39,103 
38,692 
38,215 

37,417 
36,962 
36,503 
36,394 
35,977 

35,122 
34,714 

34,513 
33,798 
33,731 
33,352 
33,129 
32,948 
32,810 
32,343 

31,970 

29,575 

29,401 

29,332 
28,339 

28,335 
28,190 
28,144 
27,855 
27,686 

27,439 
27,312 
26,695 
26,586 
26,487 
25,883 
25,744 

25,594 
25,316 

25,042 
25,005 

$2,Soo,225 
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PAPERS AND REPORTS, NEW YORK STATE CONVENTION 

CONTRACTING FOR USE OF HYDRO-ELECTRIC POWER ON 
RAILWAY SYSTEMS 

BY G. A. HARVEY, 
E lectrical Engineer International Railway Company, Buffalo. 

The majority of ratlway managers and engineers in this 
section of the country have had occasion during the past 
few years to consider the subject of using electric power de­
Yeloped from water-power for the operation of their cars. 
The first point for definite investigation is invariably th e 
matter of cost, as it has long ago been shown that electricity 
can fulfill all the power requirements of any sort of 
transportation system. If the system of the prospective pur­
chaser happens to be so fortunately located that he can re­
ceive offiers from different sources, his inquiries are apt to 
bring together figures which at first sight appear to be widely 
at variance and cause him to conclude that there are excel­
lent opportunities for bargaining. Investigation soon shows, 
however, that the prices are not very unequal if the use of 
power under the different proposals is reduced to a uniform 
root ing, and the fact at once becomes apparent that the most 
advantageous conditions are those under which the consumer 
uses power at a high load-factor. 

The effect of load-factor on cost of power is thoroughly 
• understood where steam plants are concerned, but it might 

be supposed in the case of hydraulic power, where no fur­
naces have to be banked and inefficiency at light loads be­
comes unimportant, that the conditions would be diffierent. 
Hydraulic turbines of modern design, however, usually have 
such characteristics that their over-load capacity is very slight, 
and it therefore becomes necessary, if peak-loads are to b~ 
handled, to provide extra machinery to take care of these. 
\Vith no provision for peaks it is still necessary to hold at 
least one generating unit in reserve, and ~ margin of capacity 
must be left unused in the operating turbines for gate travel 
in regulation, and to allow for partial clogging of distributors 
by refuse which accidentally enters the penstocks. As the 
water is available and costs no more if used to the full ca­
pacity of the plant , it is plain that the power-selling com­
pany will strive vigorously for a nniform load as high as is . 
practicable for th e installed machinery to carry. This re- · 
suits in making peaks a prohibitive element to power deals 
\\·here the hydraulic plant has been some time in the field 
and has been able to discriminate in the choice of its cus­
tomers. The plants now operating at Niagara Falls have 
hcc n particularly fortunate in this respect, one of the oldest 
having a twenty-four-hour load-line of about 26,000 hp and 
flu ctuat ions not exceeding 5 per cent of the average load. 
~ eedless to say the portion of this power supplied for rail­
\\'ay and lighting purposes is very small. The Niagara con­
ditions are unique on account of the electro-chemical plants 
which provide an ideal load and consume the greatest part of 
the power now developed. 

The foregoing is not intended to convey the idea that rail­
\\'ays cannot contract. advantageously for hydro-electric 
power. The typical street-railway load necessarily has prom­
inent peaks. and, if these cannot be smoothed down by ad­
justments of service, it is st ill possible, where a fair price is 
asked fo r the water power. to carry th e heaviest part of the 
all-day load by means of this and the remainder by steam 
engines, gas engines or storage batteries, or combinations of 
engines and batteries. 

The point is frequently raised that power companies under­
i:aking to supply customers of any sort should be equipped 
to take care of all requirements of these customers, including 
pe~k-loads. This is done in some cases, the power companies 
gomg so far as to provide steam plants for r eserves and peak 
purposes. The character of local demands for power will 
usually determine this matter, and if the power companies 
eventually install auxiliary steam plants, it will be only be­
cause they are forced to it by periodic shortages of water 
or inability to obtain customers whose aggregate use of power 
results in a high fearly load-factor. The power company 
wants to. sell all of its power all of the time, and in a thriving, 
progressive community it is probable that it finally will come 
very near doing this. The load-factor will improve as cus­
tomers increase in number, and as the load approaches the 
full capacity of the plant the power company will become 
more discriminating about closing new contracts, or renewing 
old ones, that involve conditions tending toward poor load­
factor. When power plants are new, and struggling for an 
early return on investment, there are good chances of railway 
companies being able to contract with them for power to 
cover full requirements. In making such agreements it is 
well for railway companies to make the contract veriod of 
considerable duration, as there is little likelihood of rates 
being dropped by competition, except in such localities as 
Niagara, and there is also small chance of any other power 
being able to underbid the price of hydro-electric power 
wh~re conditions are at all favorable to the latter. Power 
contracts covering periods of twenty years or more are not 
unusual. In drawing such agreements there should always 
be provision for increasing the amount of power, at the same 
or better rate, as the railway service grows, and it is well to 
specify that if power is later sold at a lower rate by the 
power company to other parties no more favorably situated, 
the railway company is also to have the benefit of such rate. 

If it is possible to make contracts for full power require­
ments, it is usual for power companies to place some penalty 
rate on the peak-power or to arrange the terms of charge 
so that there are distinct advantages to the purchaser in 
keeping the load-line as nearly straight as possible. Tht· 
most common method is to sell a solid block of "firm" power, 
which can be used at a load-factor of 70 per cent to So per 
cent or better, charging the minimum flat rate for this. ana 
provid:ng power above the firm amount on a kilowatt-hour 
basis at rates gradually increasing with the height of the 
peaks. Sometimes provision is made for charging extreme 
rates for possible peaks of such height that the railway com-

- pany has no expectation of ever reaching them. These 
clauses should be avoided, if possible, as the unexpected i~ 
constantly happening in the operation and growth of a rail­
road. Where measurement of peaks is dealt with at all. it 
should be specified that they are not to be counted unless 
they continue for two minutes or longer. Uncontrollable 
occurrences, such as the partial grounding of a feeder, or the 
performance of a defective car, may produce peaks of short 
duration which are of small consequence to the power com­
pany, but might be very costly to the railway company under 
an .unreasonable power agreement. 

A very fair method of billing for power is on a sliding rate 
depending on the monthly load-factor. The maximum t\vo­
minute peaks are recorded in kilowatts eacl;J. day and a,·eraged 
for the month. The total number of kilowatt-hours for the 
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month, divided by the kilowatt of t:his average peak times 
the number of hours in the month, represents the monthly 
load-factor. The charge for the month is then made up as 
follows: A definite service charge plus (load-factor times 
a fixed amount) times average daily maximum kilowatts. A 
moderate penalty for peaks is thus included, and the cus­
tomer pays, according to the load-factor, as nearly 
for what he consumes as can be expected. This 
method of charging is now being offered extensively 
by one of the companies which is about to do busi­
ness over a large portion of New York State. In 
effect it corresponds very closely with a flat-rate 
charge, but gives the purchaser a slightly less cost 
per kilowatt-hour at low load-factors, as shown by 
the examples on curve sheet No. 1. The total load 
of most any street railway is pretty sure to have a 
load-factor of less than 50 per cent. If the details 
of peak-power measurement are successfully carried 
out in practice, this plan of charging will probably 
prove popular when customers become familiar 
with it. 

steam-generated power at 100 per cent load-factor, assuming 
reasonable first cost of plant and moderate distance of trans­
mission in the first case and average cost of coal and labor 
in the second. Obviously the bulk of the load should be 
carried by the purchased power, but the higher the limiting 
~rm line of this power is raised the lower will the load-factors 

If power companies cannot entertain peak prop­
ositions at all, or if they place prohibitive rates there­
on, the purchaser must then provide the steam plant 
or storage battery, or both, to care for a part of 
the load. In this case the hydro-electric power 
purchased should form the solid twenty-four-hour 

CURV E SHEET NO. 2.-SHOWING LOAD CURVES OF ONE OF 
THE NIAGARA COMPANIES 

base of the area inclosed by the total load-curve, and should 
extend up to such height as to cover a chart-area bounded at 
the top by a line closely corresponding with the base of the 
average daily fifteen-hour load-line (fifteen-hour load-peak). 
The purchaser should be allowed, without charge, swings of 
about IO per cent above the firm line of purchased power, 
provided the kilowatt-hours used above the line do not exceed 
those unused below it. It is impossible to always carry the 

CL' IffE S HEET NO. 1, SH OW I NG SUGGESTED PLAN FOR 
CIIARGING FOR ELECTRIC POWER 

load directly- on the limiting line, even with the aid of bat­
teries and the most approved regulating devices. The 10 

per ~ent swings should be allowed for this reason. 
Very careful consideration must be given to proportioning 

the division of load to water power and steam power. The 
cost of hydro-electric power at 100 per cent load-factor should 
be somewhere in the neighborhood of one-third the cost of 

of both steam power and purchased power become, and the 
cost per kilowatt-hour of each will increase. There is a 
certain critical point, however, to which the firm purchased 
power line may be raised before the total cost (which is of 
prime importance) of combined purchased power and steam 
power will commence to increase. In raising the firm line of 
purchased power to this point the total cost will be decreas­
ing. It is hardly possible to evolve an exact formula for the 
location of the firm line of purchased power, and if one were 
wqrked out the weekly variations of load conditions would 
probably make its accuracy look doubtful. A safe point for 
this line (about as previously described) is at such height 
that the fifteen-hour daily use of purchased power will be 
fairly close to it at all times. It is important, in starting to 
make this adjustment, to know the cost of steam power per 
kilowatt-hour at various load-factors under local conditions. 

Railway systems supplied with purchased hydro-electric 
power afford ideal opportunities for application of storage 
batteries. The batteries can be charged at night with power 
that otherwise could not be used, and the discharge of the 
load-peak provides power at an extremely low load-factor 
which costs only the fixed charges, operation and maintenance 
of the battery. 

The possibility of power interruptions should be recognized 
in agreements and have penalties placed upon them. An 
interruption of six minutes is of comparatively small conse­
quence to the railway and might be ignored if not repeated 
too frequently. Interruptions due to lightning, mistakes in 
switching, cable bum-outs, etc., are bound to occur, and six 
minutes is a reasonable allowance for testing cables and line.~ 
and returning power. Longer interruptions should entail 
forfeitures by the power co mpany, increasing considerably in 
amount as the length of interruption increases. A mere 
abatement of power charge during an interruption is practi­
cally no consi<leration at all. Power companies by providing 
sufficient reserve in apparatus, lines, cables, etc., will protect 
themselves agai nst penalties an<l insure their customers 
agai nst interrui;:tions. 

Purchased power should be delivered on the premises of 
the purchaser by means of cables and lines installe<l and 
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opera tul by the power company. Measurements for deter­
mining monthly bills should be made on the purchaser 's 
premises, the power company supplying and maintaining the 
meters fo r this purpose. These meters should be checked 
each month. The ra ilway company should take daily read­
ings from them, keeping a permanent record in chart form 
which will show hourly changes of total load and any im­
portant subdivisions cf load. Such records a re invaluable in 
adjust ing the use of power to the most economical conditions 
and in figuring on extensions of the system. They are needed 
for daily reference, and, if the meters on which readings are 
taken for rendering bills do not provide proper character of 
measurements for making up load-curves, other suitable in­
struments should be installed. 

Curve sheet No. 2 shows at "A-A" the remarkal-ily straight 
local load line of one of the N iagara power companies. At 
"B-B" is shown the total load line, including the long-distance 

CURVE SHEET NO. 3.-SHOWING LOAD LINE REPRESENTED 
AS C-C ON CURVE SHEET NO. 2 

load, of the same company. "C-C" shows a railway load, the 
shaded portion of which is carried by the railway company's 
steam engines and storage batteries. The unevenness of the 
power company's total load is not contributed to by the 
railway company except to the extent of a dip during the 
early morning hours. The peaks of the railway load would, 
if included in the power company total load, di stort it con­
siderably in an undesirable way. The curves are all plotted 
from the same base line and represent the same day. 

Curve sheet No. 3 shows on a more open vertical scale the 
same railway load that is represented at "C-C" on sheet No. 
2. The firm line of purchased power is here located lower 
with reference to the total load than has been described as 
the economical point. This is partly for the re·ason that the 
chart represents a winter day ( the heavy load season of the 
year). T he total load drops below the firm purchased power 
line during- the middle of the day at some seasons, and, as 
the firm line can not be shifted back and forth, thf're are 
necessarily times when the proportions of purchased power 

and steam are not the most economical, as in the instance of 
this particular day. 

In cases where steam plants are already in service on rail­
way systemswhen the companies commence buying additional 
power, the interest, depreciation, etc., on these plants, although 
charged to total cost of power, should not enter into the 
cost of steam-generated power when balancing up the amount 
of this to be used in conjunction with the purchased power. 
The steam plant fixed charges continue, regardless of the 
power turned out, and only the actual operating expenses 
( coal, labor, etc.) should be figured against the steam power 
in this case. If the steam plant is installed, either at or after 
the time of contracting to buy power, the fixed charges might 
be considered as against "peak-power," but it does not alter 
the case materially in proportioning the amount of steam 
power to be used. Operating cost per kilowatt-hour at vari­
ous load-factors and the normal capacity and dependable 
overload capacity are the governing features. 

THE SALE AND MEASUREMENT OF ELECTRIC POWER 

BY S. B. STORER, . 

General Manager Niagara, Lockport & Ontario Power Company. 

Since the day when the first commercial electric light 
entered the field of artificial illuminants, there have been 
endeavors to find an equitable way of charging for energy 
supplied in the form of electricity. At first, in the absence 
of any measuring instruments, the flat rate was the only 
method. This was soon found to be impractical for most 
cases, and the ampere-hout meter, followed by various types 
of integrating and recording wattmeters, soon brought into 
use the idea of paying for the exact amount of energy used, 
at a given price per ampere-hour or per kilowatt-hour. This 
method is still in very general use in its simplest form, but 
there has been dissatisfaction with it from the time it started. 
The fact of the matter is that neither the straight flat rate 
nor the straight kilowatt-hour rate is equitable except when 
applied in connection with a definite load factor-and even 
then it may not be entirely so, due to uncertainty as to the 
number of hours per day that full-load conditions prevail, 
with corresponding high efficiency, and to the hours during 
which operation continues at light loads with resultant low 
efficiency. 

It is fully recognized now, however, that the load factor is 
the root of the trouble, and unless a system of charging gives 
due consideration to it there will always be inequality of rates 
and dissatisfaction on the part of the power company or of 
its customers, or of both. · This has been shown in all classes 
of service,-incandescent and arc lighting, heafing and power 
purposes, including railway lines,-and in power companies 
and consumers of all sizes. 

Nor are power companies the only ones so affected by the 
load factor. No manufacturing company is entirely success­
ful in the ordinary sense of the word unless it keeps all of its 
tools and equipment in use all of the time. N o railroad can 
earn its full quota until it finds its tracks carrying their max­
imum number of trains every twenty-four hours and every 
train carrying fully loaded cars throughout. Robbed of un­
necessary verbiage, it means that on every irivestment the 
interest, tax, insurance and depreciation charge-conuvonly 
referred to as the fixed charge-continues at a uniform rate 
over twenty-four hours of every day in the year, and unless 
the apparatus or material representing that investment is put 
to its maximum use every hour in the day and every day in 
the year, there is an opportunity for increase in efficiency 
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until the theoretically possible condition of maximum use is 
reached. And the ratio of the use .actually obtained to that 
theoretical or possible maximum use is the load factor of the 
manufacturing establishment and of the railway line just 
as it is of the power house or transmission system. 

Before taking up the question 
of rate-making and methods of 
charging, brief reference will be _ 
made to the cost of production 
of power from hydro-electric 
plants and from steam plants. 
In "the former the cost is almost 
solely one of fixed charge, while 
the latter is made up from 
fixed charge coupled with vari­
able items of coal, water, oil, 
waste and incidentals. With the 
hydro - electric plant, conse-
quently, the cost per horse­
power per year is almost con­
stant regardless of whether sup­
plied one hour per day or twen­
ty-four hours per day. Repairs 
are about the only variable, and 
they may be considered as in-

I · 

creasing in direct proportion to 
~ the load factor. Labor, oil, 

that marked "Steam Plant" represents cost at the power­
house switchboard. These curves are about the best ob­
tainable from any power houses of 5000 to ro,ooo-hp capacity 
with coal from $2.50 to $2.75 per ton. 

In Fig. 2 the same costs are shown, but plotted in terms 

f. 

waste, etc., are nearly the same 
irrespective of the proportion of 
light loads to full load. 

FIG. 1.-METHOD OF PLOTTING COSTS PER HORSE-POWER PER YEAR IN TER,\IS OF 
LOAD FACTOR, AND, PRICE PER HORSE-POWER PER YEAR 

With the steam plant, on the contrary, the items of coal, 
labor, etc., increase rapidly with the load factor, and hence 
the cost per horse-power per year increases in almost the 

, · ' • 
\ ' 

of load factor and price per kilowatt-hour. Particular notice 
should be given to the wide variation in cost per kilowatt­
hour, it ranging in the steam plant from 9 cents at a load fac-

' 

I ' 

tor of 4 per cent to about three-
quarters of a cent at 100 per 
cent load factor. T he hydro­
electric plant va ries under the 
same range of load factors, from 
IO cents to less than half a cent 
per kilowatt-hour. 

In Fig. 3 is given a very co n­
venient and easy method. of 
changing cost per horse-power 
per year at various load factors 
to equ ivalent cost per kilowatt­
h o u r or vice - versa. The 
method to be fo llowed in mak-
ing the change is self evident, 
so no explanation of it is 
needed. 

If we now take up the case of 
a hydro-electric plant and trans­
mission system with a wholesale 
cost of $30 per horse-power per 
year, and ahempt to make a flat 
rate to all consumers, we quick­
ly find there is little demand for 
power, as nearly every con-

FIG. 2.-METHOD OF PLOTTING COSTS PER HORSE-POWER PER YEAR, IN TERMS OF LOAD 
FACTOR, AND PRICE PER KW-HOUR 

sumer has an intermittent load, 
or, in other words, a low load­
factor, and cannot afford to pay 
or will not pay the price it· is 

same proportion. The costs per horse-power per year may be 
shown graphically, as in Fig. 1, the curves being JJlotted in 
terms of load factor and price per horse-power per year. 

The curve marked "Hydro-Electric" is intended to repre­
sent cost of power after transmission for some distance, while 

necessary to ask for flat rate twenty-four-hour power. 
It then becomes incumbent on the power company to 
devise a system of charging that will not only en­
able it to market its output but to do so at prices that 
will secure a net revenue for the power equal to $30 per horse-
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power-year, besides a n additional amount sufficient to cover 
the cost of retailing or distributing it, but to furth er enable it 
to sell at rates low enough to be attractive to consum ers. It 
is believed that the method described hereinafter offers a 
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The maximum demand is taken as being the highest rate 
of consumption for any one minute during the day; or, as it 
is perhaps more commonly expressed, the highest one-minute 
peak occurring during any day is considered as the maximum 
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demand for that day. T he average 
of these highest daily one-minute 
peaks occurring during any month 
then becomes the average maxi­
mum demand for that month and 
is so used in the calculation of 
load factor. 

A ssuming that a manufacturer 
has made a contract to buy 400 
horse-power fo r the operation of 
his factory, and that the rate per 
horse-power year varies between 
the limits of $16 and $43, depend­
ing on the load factor, the deter­
mination of his rate per horse­
power per year for any given 
memth would be as follows: 

FIG. 3.-METHO D OF CHAR GI NG COST PER H ORSE-POWER PER YEAR AT VARIOUS LOAD 

If the kilowatt-hours consumed 
during a thirty-day month are 43,-
200, then the average demand for 
power is 43,200 divided by 720 (the 
number of hours in the month), 
equal to 60 kw or 80 hp. Assuming 
further that his maximum demand 
each day was just 400 hp, then, of 
course, his average maximum de­
mand for the month will be the 
same amount, and the load factor 
is 80 divided by 400 = .2, or, as 
commonly expressed, 20 per cent. 

FACT O RS, TO EQUIVALENT COST PER KW-HOUR, AND VICE VERSA 

solution that is equitable to both power company and con­
sumer, and at the same time gives the ordinary small con- . 
sum er a low rate per horse-
power per year in spite of heavy 
di stribu ting cost, and also gives 
t he power co mpany the neces-
sary return on its maximum 
de1pand output. 

I n the proposed system every­
thing is sold on a maximum de­
mand basis, with the rate per 
horse-power per year varying 
between fixed limits in accord­
ance with the co nsumer 's load­
facto r. In order that this 
method may be clearly u nder­
stood, mention is here made of 
the fac t that the load-factor is 
computed on the basis of a 
twenty-four hour day; the kilo­
watt-hour consumption per day, 
divided by 24, being taken as 
the average demand, and divid­
ing this average demand by the 

If the rate per horse-power year varies between $16 and 
$43, it will be evident that the variable quantity is the differ-

1 

maximum demand for that day, 
we have a fraction- or in one 
case unity - representing the 
load-factor fo r the give n twen­

0 , ~ i0 0 ~ 0 " ~ , • 0 • , J)?, j , -f'O, oi, 

F I G. 4.- SUGGESTED PLA N OF CHARGI N G FOR ELECTRIC PO\\'ER 

ty-four-h our period. In the sam e way the load-factor fo r 
any month may be obtained by dividing the average rate of 
consumption for the entire month by the average of the daily 
maximu m demands, thus obtaining the average load-factor 
of all th e days in the month. 

ence between $16 and $43, or $27. The rate is therefore equal 
to the minimum rate ($16) plus the load-factor (.2) times the 
variable ($27). Two-tenths of $27 is $5.40, so the rate per 
horse-power per year for that month will be $16 plus $5.40 
equals $21.40. The total charge for the month would there-
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fore be 400 times $21.40 divided by 12, or $713.33. This is 
equal to 1.65 cents per kilowatt-hour. If his use of the power 
had been such as to give a load factor of 30 per cent, the rate 
per horse-power per year would have increased to $24.10, but 
the equivalent cost per kilowatt-hour would have decreased 
to 1.24 cents-a reduction of almost 25 per cent in cost per 
kilowatt hour due to increasing the load factor to 30 per cent. 

:fhis may readily be put in the form of an equation which, 
if the desired rate per horse-power per year is R 

the minimum rate limit is A 
the maximum rate limit is B 
an<;l the load-factor is L 
is expressed by R = A + L (B-A). 

This method is much more equitable than that sometimes 
used, of selling all the power on a kilowatt-hour basis with a 
guarantee from the consumer of a specified load-factor. By 
referring to Fig. 4, there will be seen the diagrammatic equiv­
alent of such a method of charging converted into a cost per 
horse-power per year basis. The 
example given there is that of a 
kilowatt-hour cost of one cent 
with a guaranteed load-factor of 
30 per cent. This simply means 
that the consumer pays a flat rate 
per horse-power per year of 
$19.60 at all points from zero 
load-factor to 30 per cent load-
factor inclusive, and from 30 per 
cent to 100 per cent load-factor 
the rate increases in direct pro-
portion until it reaches the limit 
at $65.35 per horse-power per 
year at 100 per cent load-factor. 

This method is bad for both 
parties to a contract. For the 
power company, if we assume 
that any considerahle transmis­
sion is involved, and that a rela­
tively large amount of power is 
under contract to be delivered, 
the price of $19.60 per horse­
power per year is too low to cover 
cost-much less than necessary 

() lo .zo,. 

crease its profits somewhat by the increase in load-factor, 
but only to a comparatively small extent. 

In Fig 5, the two curves of load-factor and cost per kilo­
watt-hour are given, and they indicate mo:re clearly than 
words the advantage of the system having as its basis the 
load-factor of the consumer. The dotted line represents the 
one cent per kilowatt hour rate with a guaranteed revenue 
equal to that from a 30-per-cent load-factor consumption; the 
full line or curve gives the equivalent cost per kilowatt-hour 
of the variable $18 to $38 per horse-power-per-year rate. 

With such a system of charging established, the question 
immediately arising will be as to the manner in which the 
limiting values per horse-power per year are established, with 
power companies of different capacities to supply demands of 
all kinds and sizes. 

Referring to the assumed case of a hydro-electric plant 
and transmission line wherein the wholesale cost is $30 per 
horse-power per year, and further assuming that the rated 

j 

/Ho 
to pay a profit. There is also no 
probability that the rate will ever 
be much higher than this, as 
there is no inducement to the 

FIG. 5.-EQUIV ALENT KW-HOUR CURVES OF HORSE-POWER PER YEAR CURVES 
SHOWN IN FIG. 4 

consumer to increase his load-factor above the guaranteed 

30 per cent. 
On the other side, the consumer has a-right to assume that 

the price at the guaranteed load-factor offers a fair return 
per horse-power p~r year to the power company, and conse­
quently no effort is made to increase his load-factor, partic ­
ularly as his cost per kilowatt-hour remains the same. If, 
however, the contract is one of long duration and, due to 
natural causes beyond control of the consumer, the load­
factor should increase to a high value, say 75 or 80 per cent, 
the consumer would be paying over $50 per horse-power per 
year for power that he is justified in thinking does not cost 

over $20 or $25. 
· A better way of charging-certainly a much more equitable 

way-would be to sell the power on a maximum-demand 
basis with the rate varying between the limits of say $18 
and $38 per l:10rse-power year,-this rate-line also being 
shown in Fig. 4. With this way of charging there is a con­
tinual inducement held out to the consumer to increase· his 
load-factor. The power company would probably also in-

capacity of the system as a whole is 10,000 horse-power, we 
then have a basis with which to start. In Fig. 6, a vertical 
line is drawn from the zero point at the middle of the lower 
line, and laid off in price per horse-power per year. On the 
lower line to the left is laid off the amounts of power that may 
be sold, up to the capacity of the plant. To the right is laid 
off the load-factors that may be obtained by the various 
consumers. From the $30 point on the vertical line a hori­
zontal line is drawn to the left that may be known as the 
"base-rate line." -

If power is to pe furnished to consumers having a load­
factor of approximately 100 per cent and sold on a straight 
flat rate per horse-power per year, then the cost of retailing the 
power in small amounts will increase th e cost as the amounts 
decrease, approximately in accordance with the curve start­
ing from the base-rate line on the 4400-hp point, and increas­
ing to $43 on the zero horse-power line. If the consumer 
takes anything over 4400 hp, he may be considered as being 
entitled to the wholesale rate of $30 per horse-power per year. 

If, however, the consumers operate at a low load-factor, 
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the power co mpany may "oversell" its plant to an extent 
directly dependent on the relation between the capacity of 
its plant and the amount of firm power sold to each one. The 
amount it may be oversold may be determined approximately 
from the equation of the "Law of Probability," or graphically 
from the "Probability Curve," both of which may be found 
in books on higher mathematics, but which will not be taken 
up here, as this is not intended to be a treatise on that subject. 

It may be said, however, that if a large number of motors 
a re operat ing in a city, performing all classes of work, start­
ing and stopping, running part of the tim e at full load and 
part of the time at light loads, the ordinary amount of power 
required to supply them will be much less than the total rated 
capacity of the motors, and still every one of the motors may 
at so;ne time during the day have been operating at full rated 
load. As a matter of actual practice the ratio is about three 
to one, th e motors , of course, being mostly of from one-quar­
ter horse-power to 20 or 30 hp. The IO,ooo-hp plant could 
therefore safely connect on its circuits small motors having 

, 

of the "probability curve," drawn with reJerenc e to the same 
lirye but on the lower side of the $30 base-rate line. 

The minimum rate or the zero load-factor rate for any 
amount of power may now be found by following the vertical 
line from the desired amount of power indicated by the figures 
at the bottom line of the diagram until it intersects the mini­
mum rate line. From the point of intersection follow the 
horizontal line to the right of the vertical line at the middle 
of the sheet, thereby obtaining the amount in dollars per 
horse-power per year. In the same way, from the intersec­
tion of the vertical line indicating the horse-power with the 
maximum rate line, the amount of the maximum rate per 
horse-power per year is obtained. 

Taking as an example a 400-hp consumer, the intersec­
tions are found to be at a and b on the minimum and 
maximum rate lines, corresponding to $16 and $43, re­
spectively. Carrying a horizontal line to the right from 
b to b' on the rno per cent vertical load factor line, 
and connecting a' and b', we then have a variable rate 

line for 400 - hp consumers. 
The rate for consumers desiring 
to buy on a straight flat rate 
regardless of load - factor is 
obtained from the p o i n t 111 

where the 400-hp line crosses 
the flat-rate line, or at the $36 
point. 

In the same way a 3200-hp 
consumer's variable rate would 
be from $24 to $34, with a cor­
responding flat rate of $30.40, 
and the variable rate line runs 
from point c' to d'. 

Referring to the small con­
sumers having a load-factor of 
approximately 15 per cent, and 
following the same method 
given above, ascertaining that 
the variable rate is from $11 to 
$52,-at 15 per cent load-factor 
the rate would be $II. + .15 
($52. - $11.) = $17.15. 

In view of over-selling three 

6no t,.. - ◄ "1>1 ~ o ~, o, •• • 
times for this class of consum­
er~, the gross income derived 
for each horse-power actually 

FIG. 6.-ILLUSTRATING RESU LTS UN DER SUGGESTED PLA'\f FOR CHARGING FOR 
ELECTRIC POWER 

a total rated capacity of 30,000 hp. The average load-factor 
of the different installations would not be much, if any, over 
15 per cent , and where occasional large installations are oper­
ating somewhat more uniformly, the load-factor would reach 
perhaps 25 per cent, it being assumed, of course, that they 
are practically all ten-hour factories. To such factories, of 
say 400-hp capacity, the power house could not be oversold 
more than twice. If the entire output were sold to one, two, 
or even three large <'onsumers, the plant could not be oversold 
at all , as the chance of both or all three of the consumers 
taking th eir maximum of power at the same time is so high 
a s to become almost a certainty. With a single rn,ooo-hp 
consumer there is no "chance" about it. and such a customer 
must pay the full flat rate of $30 per horse-power per year re­
gardless of load-factor. 

In Fig. 6, the curve marked " maximum rate line" is an ap­
prox imation of the "probability curve," drawn with reference 
to the $30 base-rate line and the central vertic al line. The 
curve marked "minimum rate line" is also an approximation 

delivered from the plant would 
be three times $17.15, equaling $51.45, or practically the max­
imum rate. This increased return per horse-power output 
of the station, over the corresponding straight flat-rate price 
of $4r per horse-power year, is made necessary by the fact 
that three installations must be made to get .the gross revenue 
of $51.45, while only one is required for the $41 revenue. 
The difference in revenue is therefore just about sufficient 
to make up for this additional expense. 

In the same way, the 400-hp consumer with a load-factor 
. of 25 per cent would pay at the rate of $22.75 per horse­
power per year, and over-selling twice would bring in a gross 
revenue of $45.50 per horse-power per year. 

The combination of these two rate-curves, both approach­
ing the $30 base rate line as the firm power increases, taken 
in conjunction with the method of charging that depends on 
the load-factor of the consumer, furnishes a system that 
affords absolute protection to the power company and at the 
same time gives all consumers every benefit of low price 
that · can be done with safety to the vested interests of the 
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power company. Each consumer would pay a rate per horse­
power per year such as to give the power company a uniform 
percentage of profit on all its business, so there could be no 
question as to "preferential rates" and certain consumers hav­
ing advantages over others. 

It may be said that the maximum demand is hard to meas­
ure, but with a demand for that class of meters there will 
come an instrument capable of fulfilling the requirements. 
For the most part, in small installations, the maximum de­
mand may be taken as the rated capacity of apparatus in­
stalled, and an ordinary integrating wattmeter giving the 
kilowatt-hour consumption per month, for use in determining 
the load-factor, is all that will be required. With large in­
stallations, where greater accuracy is required, more money 
may be spent on individual measuring instruments with no 
relative increase in cost of meters over that of the many 
small con~umers, and the total error in records would prob­
ably be very much less than under present service. 

In the sale ·of power on the maximum-demand basis, the 
question of the amount of firm power to be taken, and the 
permissible demands above that amount, are always the sub­
ject of much discussion. In this. system, however, intermit­
tent demar:ds in excess of the firm power may be permitted 
in percentages apprcximately those obtained by following 
about the ~ame curve as the maximum rate curve,-measure­
ment being made from the $30 base line up to the curve. For 
example, the small consumer may be permitted to take power 
100 per cent above his firm amount; the 2000-hp consumer, 
allowing for probable maximums occurring at the same time, 
would be entitled to about 25 per cent intermittent demand. 
At the 10,000-hp limit, no intermittent demands could be 
permitted, as there is nothing with which to furnish them. 

It must be understood, of course, that all permissible inter­
mittent demands are paid for at the same rate per horse­
power per year ;:s the firm power, and are to be measured by 
the highest, daily, one-minute peaks, or average one-minute 
demands in excess of the firm power. The one-minute peak 
is taken for the reason that any load lasting for a full minute 
means a definite and corresponding op-~ning of the gates 
controlling the water wheels, and therefore limits their out­
put as much as if it lasted a much longer time. 

It is not to be expected that this system of charging-based 
as it is on the "Law of Probability"-will apply where only 
one class of service is supplied, as, for example, incandescent 
lighting. There is very little "probability" about that ser­
vice, for people want the light when it is dark and the de­
mand consequently comes at that time. Where, however, 
lighting is only one of many other uses for power, the sys­
tem indicated above applies with equal force and may be used 
for every consumer, regardless of size or of the use to which 
the electric energy is put, ancl also of the number of hours 
per day it is supplied. 

'.fhe same system may also be applied to steam plants if 
consideration is given to the range in cost due to change in 
load-factor. The modification would appear in Fig. 6 by 
using two base-rate lines, one at about $20 ancl the other one 
at about $55. The minimum and maximum rate curves would 
then be drawn with reference to these two lines, leaving a 
considerable variatio11 in price per horse-power per year be­
tween zero and 100 per cent load-factor even for the largest 
consumers. Greater leeway as to permissible intermittent 
demands could also be given, due to steam engines being 
capable of temporary overloads to a much f{reater extent than 
are water wheels. The general principles underlying all 
power plants of whatever type are, however, the same; and 
one system of sale and measurement of their output, giving 
due considerations to local conditions, would, if universally 

used, do much to establish a better relationship between pro­
ducer and consumer,-if, as in the one proposed, it is founded 
on equity. 

SALE OF WATER-POWER FROM THE POWER COMPANY'S 
POINT OF VIEW 

BY C. E. PARSONS, 

Chief Engineer II udson River Electric Company. 

There are three important factors which have to be consid­
ered in determining the cost of hydroelectric power for a rail­
way system.: the first cost of the power plant and distributing 
system; the amount of power to be delivered, and the load­
factor. 

There is no reason to expect a railway manager to consider 
a proposition for power unless there is a saving over the cost 
of operation by steam, and the stumbling block in the way of 
a contract is usually the amount of this saving. The railway 
companies as a rule are not thoroughly conversant with the 
first cost of a plant and distributing system, and do not realize 
the magnitude of the interest and maintenance charges. 

Before considering the sale of power from the power com'.. 
pany's point of view, it may be of interest to describe the 
system of the Hudson River Electric Power Company, to­
gether with some of the more important work in connection 
with its high voltage transmission. 

There are three water-power plants in operation, and the 
present plans provide for the construction of nine additional 
plants of capacities varying from 2000 hp to 40,000 hp. 
These plants will be built as the demands for power increase. 
The total amount of power developed and undeveloped,owned 
or controlled by the company, is over 150,000 hp. This figure 
is based on the average flow of the various ctreams. 

An auxiliary steam plant has been built at Utica, ~nd when 
all the apparatus has been installed it will have a capacity of 
15,000 hp. Another auxiliary plant of equal size will be built 
near the eastern end of the transmission system, and the total 
amount of power then available in all plants, both steam and 
water, will be 165,000 hp. 

The most important plant now in operation is at Spier 
Falls. The construction work was begun in June, 1900, and 
current was put on the lines in September, 1903. The dam 
is the fourth largest in the world, but will be the fifth when 
the Roosevelt clam in Arizona is completed. Its maximum 
height is I 57 ft., ancl the total length is 1500 ft. The power 
house is So ft. wide and 400 ft. long, and is designed for ten 
units; six units are in operation, and the seventh will be de­
livering power in September. 

The wheels were started in 1903 1111der a temporary build­
ing, and the permanent structure has been extended as fast 
as new units were installed. The entire building will be com­
pleted in August, and work is now progressing on the canal 
and penstocks, so that by October the plant will be entirely 
completed and the power house ready for ten units. The 
eighth generator is on order, and the plans are to operate the 
last two machines during the eight months of high water, 
sending the power into the Mohawk valley. Energy for this 
end of the system will be supplied during the remaining four 
months from the Utica steam plant. 

The rated capacity of the generators is 2500 kw each, and 
the water wheels can develop 5300 hp, so that an overload of 
50 per cent can be carried for short periods. Under emer­
gency conditions the generators have been operated at 3400 
kw on an eighteen-hour run without an unusual rise of tern-
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perature. Experience, however, seems to indicate that it is 
not advisable to install wheels which will develop more than 
a 33 per cent overload on the generators, and all new plants 
will be so designed. 

U nder normal operating conditions the current from each 
generator is taken through a separate bank of transformers 
of the same capacity as the generator, delta connected on both 
the 2000-volt and the 30,000-volt sides, but in cases of neces­
sity t he low-tension bus may be used for paralleling or for 
running a generator on a spare bank of transformers. 

T he lines leading from the 30,000-volt side of the trans­
fo rmers are connected through motor-operated, remote-con­
trol oil break switches, and continue to the center clips of 
double-throw air break selector switches. By means of these 
latter switches a generator may be connected to either of the 
two high-tension buses. These buses are provided with sec­
t ionalizing air break switches between each of the generator 
connections by means of which the buses may be split up into 
as many sections as there are generators, thus making it 
possible to easily run several independent circuits. There 
are also in the upper bus two motor-connected oil switches 
fo r sectionalizing, by means of which the different sections 
of the bus may be paralleled or separated while supplying 
current. A ll the generators a re paralleled on the high­
tension side of the transform ers. 

T he seco ndary lines from the high-tension current and 
potential transfo rmers a re g rounded for safety ; the cases are 
also grounded. These secondary lines and all other lines 
that lead to the switchboard are carried in ducts laid in a brick 
wall . For voltage regulation Tirrill automatic voltage regu­
lators are used, one being connected to each of the exciters. 

The station was designed fo r a maximum of 30,000 volts, 
but the oil and water-cooled transformers for number seven 
and number eight units will have a capacity of 5000 kw each, 
wound fo r either 2000-30,000 or 2000-60,000 volts. An ad­
dition will be built back of the present high-tension end of the 
building, in which will be installed the automatic 60,000-volt 
oil-break switches which will be connected with the U tica line. 

T he second plant in impor tance is located at Mechanic:,­
ville. T liis plant was built in 1897, and was acquired by 
the Hudson River E lectric Company in 1902. Power 
fro m this plant was sent over the transmission lines 
to Spier Falls during 1902 and 1903, and used for con­
struction work. This plant was a striking example 
of poor design from the hydraulic standpoint. The water 
wheels were in very poor condition, and on account of 
the contracted area for the head-wate/ and tail-water it was 
impossible to get more than 75 per cent of the rated power 
from the generators. During 1903 and 1904 the entire water­
wheel· equipment was replaced by McCormick wheels, the 
head race was enlarged, · and the area of discharge from the 
wheels was greatly increased. T hese changes were satisfac­
tory, and it is row po ssible to run the machines at their full 
capacity. 

The Hudson River at this point is divided by an island into 
two channels with a combined width of about 1200 ft. The 
western channel is u sed for the head and tail-race. 

The power house extends into the river 257 ft ., and is 
connected with the island by a concrete dam 26 ft. above 
the bed of t he river . The main dam is built entirely of con­
crete; the up-stream fac e is vertical and the down-stream 
face has an ogee curve. The dam is 15 ft. in height above 
the river bed, 16 ft . thick at the base, and 30 ft. thick through 
the base and apron. The total length of the spillway be­
tween abutments is 850 ft. In the western abutment a re 
'·welve waste gates, each 4 ft. x 6 ft. , motor operated. 

The power house lies between the west bank and the island, 
and is practically a continuation of the dam. 

T he power house is divided into two parts by a head wall 
6 ft . thick. The up-stream part contains wheel chambers for 

· seven rooo-hp power line:; of wheels fo r the main generators, 
and two sets of smaller wheels for the exciters. 

The down-stream portion of the power house contains the 
governors and electrical apparatus. The total length of the 
power house is 257 ft . and the total width 66 ft. 

The tail-race is 200 ft. wide, and joins the main stream 750 

ft. below the power house. 
The water-wheel plant consists of fourteen pairs of 51-in. 

McCormick turbines. Each unit has two pairs of wheels 
designed to operate at a speed of l 14 r. p. m., and rated at 
250 hp; the total power of each set of wheels is therefore rooo 
hp. The normal head under which the wheels operate is 17 ft. 

The total generator capacity is 7000 hp in seven generators 
of 750-kw capacity each. They are the General Electric type, 
40-cycle three phase, with revolving fields ~and stationary 
armatures wound for 12,000 volts. The current is delivered 
to the line without the use of step-up transformers. 

The switchboard along the north side of the generator room 
is of the latest design, and the circuits are so arranged that 
they can be ·split up and the various machines run on separate 
and distinct transmission lines. . 

An auxiliary steam plant of rooo-hp capacity was installed 
during the summer of 1901. This plant consists of two 505-
hp Heine water-tube boilers and one Hamilton Corliss tandem 
compound engine of about rooo-hp capacity, which can be 
connected by means of a rope drive to one of the water-wheel 
driven 750-kw generators, the coupling being so arranged 
that the change can be made in a very few minutes. 

The third water-power plant is located on the Schoharie 
Creek, seven miles south of Amsterdam. This plant was 
built in 1900 by the Empire State Power Company, and dur­
ing the first three years had a checkered career. The first 
designs called for a masonry dam about 350 ft. long, a canal 
3500 ft. long, with eight foot penstocks about 200 ft. long, 
connecting the end of the canal with the power house. 

The plant was completed and put in operation, supplying 
power to the Helderberg Cement Company at Howes Cave 
in 1901. During a high flood in the spring of 1901 the water 
cut a channel 200 ft. wide around the end of the masonry 
dam, and also washed away several hundred feet of the canal, 
completely shutting down the plant. A temporary timber 
dam was built to close the opening between the masonry and 
the south shore, and the canal was repaired.. The plant was 
again in operation early in 1903, but during an exceptionally 
high flood in October the water again cut a channel around 
the end of the timber dam, and for financial reasons the com­
pany did not make any effort to rebuild. Control of the 
Empire State Power Company was obtained by the Hudson 
River Electric Company in 1904. During that summer a 
heavy timber spillway about 300 ft. long, and a timber dike 
about 400 ft. long, were built, extending from the end of the 
masonry dam to a high rocky bank on the south side of the 
stream. Four heavy floods have passed over the structure 
without injury, and the plant has been in continuous opera­
tion since early in 1905. 

The equipment in the power house consists of two 700-kw 
Stanley Indicator alternators, one 250-kw General Electric 
belted alternator, and three 500-kw, 2000 - 15,000 - 30,000-volt 
AB General Electric transformers. The machines were 
originally built for 60-cycle 11,000 volts, but have been re­
wound for 40 cycle 2000 volts. 

This plant is one of five which will eventually be built on 
the Schoharie, and when storage reservoirs have been com­
pleted the minimum flow will produce about 12,000 hp on an 
eighteen-hour basis. 

During the past year an auxiliary steam turbine plant has 
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been built at Utica. The total capacity of this plant will be 
8000 kw at normal load, with sufficient boiler capacity for 50 
per cent. overload, giving a total output of 15,000 hp. Trans­
formers will be installed for 2000-60,000 volts so that power 
can be taken from or delivered to the lines. 

A change in the type of construction of the transmission 
lines of the company is being made. All new lines are to be 
of the steel-tower type, and the old lines will be rebuilt with 
towers as rapidly as the necessary arrangements can be made. 

The change to the tower type was brought about primarily 
by the adoption of 60,000 volts for the line from Spier Falls 
to Utica. Another very strong reason for the change is the 
short life of the wooden poles and fixtures. 

The experience of the company has been that the life of a 
wooden pole is from nine to twelve years, and the life of a 
cross-arm in many instances is even less. Within the past 
year cross-arms on twelve miles of pole line have been re­
placed at a cost of about $500 per mile. The first cost of 
material and labor for poles and fixtures was about $500 per 
mile, and the cost for repairs on cross-arms alone during 
eight years was equal to the first cost of poles and fixtu~es. 
This expense consisted almost entirely of labor, as the work 
was done at night, on Sundays, and at such ·other times as 
the current could be taken off of the line. The poles carried 
two circuits, and power could be off from only one circuit at 
a time. Some of the poles are beginning to . show signs of 
weakness just below the surface of the ground, and are being 
replaced as rapidly as necessary. All of these poles were of 

• sound chestnut and t~e cross-arms were of first quality South­
ern pine. 

In order to maintain a wooden pole line in first-class con­
dition the experience of this company has shown that main­
tenance and depreciation amount to 20 per cent, or that the 
amount of money expended in ten years is twice the first cost 
on the poles and cross-arms. 

The cost of steel towers for two circuits and ground wire, 
including special construction for corners and transpositions, 
is about $2,500 per mile. This includes first cost of towers, 
freight, concrete foundations, erection, and all work except 
labor of putting on insulators and stringing cables. 

On a comparative basis the cost of steel tower construction 
is five times that of the pole line. Records show that gal­
vanized towers for windmill purposes are in perfect condition 
after thirty years of service, and it is therefore evident that 
the tower line will be the cheaper type of construction. 

The cost of insulators built for the same voltage is about 
equal in either type of construction, but the leakage must be 
greatly reduced on the towers. 

The effect of lightning on a steel tower line in this climate 
is problematical, but with the towers well grounded and with 
copper ground wire of large capacity it would seem as though 
the conditions were more favorable with towers than with the 
pole line. 

The line from Ballston to Utica, now under construction, 
is being built of galvanized steel angle towers designed for 
two circuits, with a ground wire placed in the center of the 
tower three feet above the top of the conductors. The towers 
are all of the same general type of construction, and there 
are three different arrangements of cross-arms and insulators. 

The standard towers, which are used on tangents and where 
the deflection angle is less than 20 <legs., weigh 4200 lbs. each, 
and have an ultimate breaking strength of 8000 lbs., the pull 
applied at a point 50 ft. above the ground and equally dis­
tributed over the four pins of the lower cross-arm. The 
towers will also have an ultimate strength of 8000 lbs in a 
direction normal to the pull of the main conductors. The 
transposition tow~rs weigh 5600 lbs. each and stand th~ same 

strain as the standard towers. These towers are placed 23/2 
miles apart. The corner towers are of very much heavier 
construction, and weigh IO,ooo lbs. each, having an ulti­
mate breaking strength of 17,000 :bs. appiied in either J:­
rection. These towers are only used where the deflection 
angle exceeds 20 deg. The same arrangement of pins is used 
on all angles between 20 deg. ~nd 90 deg. 

The usual spacing of the towers is 550 ft., but the distance 
depends largely on the contour of the ground, some of the 
towers being 750 ft. apart and others not more than 400 ft. 
The average number of towers per mile is about ten. 

All towers are arranged for a separation between wires of 
6 ft.• at all parts of the span, which necessitates a greater 
spacing between the insulators at the corner towers. The 
steel angles forming the upright members are built in the 
form of "A" frames, as viewed from a point normal to the 
direction of the line. 

The view in the direction of the transmission line shows 
the -corner angles perpendicular, with diagonal angles from 
the apex at one side tied to the foundation at the opposite 
lower corner. These angles cross at a point 25 ft. above 
the ground and are tied to a common gusset plate. The four 
angles at the top of each side near the end of the lower cross­
arm are notched and clamped together with a very heavy 
cast-iron clamp held with four ¾-in. bolts. The main ver­
tical and diagonal members are held with diagonal struts and 
tie-rods in all directions. The base of the tower is 17 ft. 
square. 

The foundations for the standard and transposition towers 
are built of reinforced concrete buried five feet below the 
surface of the ground. The lower part of the foundation 
consists of a concrete slab 4 ft. square and 12 in. thicl\. The 
anchorage is a 3-in. x 3-in. x 5-16-in. angle with two cross­
angles, 3 ins. x 3 ins. x ¾ in., riveted back to back across 
the bottom of the upright. The cross-angles are embedded 
in the concrete about four inches above the bottom, and 
¼-in twisted steel bars, placed six inches apart, are laid in 
both directions immediately above these angles. A concrete 
column IO in. square, reinforced with ordinary chicken wire, 
extends from the flat concrete base to a point 8 in. above 
the surface of the ground, completely surrounding the vertical 
3-in. x 3-in. angle. The foundations for the corner towers 
are 5 ft. square, and the other dimensions are the same as 
for the standard towers. There are, however, two upright 
angles, 3 ins. x 3 ins. x 5-16 ins., at each corner of the tower, 
and these angles are tied together with a 2-in. x ¼-in. strap 
about half way between the bottom of the concrete base and 
the surface of the ground. All the anchorages are set with 
a templet to grade, and the towers are then assembled on 
the ground and raised and bolted to the foundation angles. 

Both 11pper and lower cross-arms are built of 3-in. x 3-in. x 
¼-in. angles, latticed, the upper arm being 11 ft. 9 ins. long 
and the lower arm 17 ft. 9 ins. long. For each conductor 
single pins are used on the standard towers, while three pins, 
so placed as to evenly distribute the load, are used on the 
corner towers. 

On the transposition towers the conductor is dead-ended 
· on two pins, thus requiring four pins in a straight line for 

eac h conductor in order to make the transpositions. 
All inside pins are made of 3-in. standard pipe, and outside 

pins of 3-in. extra heavy pipe drawn down at the top end 
fitted with a 13/2-in. bolt thread 23/2 in. long, which engages a 
metal bushing in the top of the insulator. All pins have been 
tested with a strain of 2000 lbs. applied at a point 18 inches 
above the cross-arm. The pins will stand a pull of 3000 lbs. 
at this point without permanent deflection. 

The in~tJJators are made with four petticoats, are 15¾ ins. 



1026 STREET RAILWAY JOURNAL. [Vo L. XXVII. No. 2t,. 

high, and the greatest diameter is 18 in. A metal bushing 
with 1¼-in. thread is cemented in the top of the insulator. 
The head of the insulator is so arranged that the pull of the 
tie wires is applied directly in line with the metal bushing 
below the top of the pin. There are 2¾ ins. of porcelain be­
tween the top of the pin and the conductor. The various 
parts of the insulator are tested to 60,000 volts, and the in­
sulator when assembled is tested wet to 140,000 volts. The 
insulators before the final test are turned bottom up, filled 
with water and allowed to stand twelve hours in order to be 
sure that all parts have been thoroughly fired and glazed. 
The weight of the insulator is about 45 lbs. 

The conductors are six-strand, hemp-center copper cable, 
the· equivalent of ooo solid wire; the outside diameter is ¼ in., 
and the breaking strength under test is about 6rno lbs. 

A ground wire of the same size and material is strung the 
whole length of the line. Every fourth tower is grounded by 
means of a galvanized iron plate, 20 ins. x 30 ins., buried in 
moist ground and completely surrounded by six inches oi 
crushed coke. 

The conductors are tied to the insulators by means of cop­
per cable, single o equivalent. There are two tie cables, one 
to take the strain in each direction on either side of the in­
sulator. Each tie is wrapped around the head of the in­
sulator, and the ends are brought back and fastened to the 
main co nductor by a specially designed malleable-iron clamp 
with three grooves. 

All of these towers were built by the Aermotor Company, 
of Chicago, and were erected by the construction department 
of the Hudson River Electric Company. 

One of the largest items in the cost of a system for supply­
ing power is the sub-station and apparatus. There are at 
the present time eleven sub-stations in operation, with ca­
pacities ranging from moo kw to rn,ooo kw. The total cost 
of the distributing system, including transmission lines and 
sub-stations, is about equal to the cost of the generating 
stations. 

The second item to be . considered in determining the cost 
of hydroelectric power is the total number of kilowatt-hours 
required. It is self-evident that an average load of 2000 kw 
is more to be desired than a load of 500 kw, as the fixed 
charges and operating expenses of the di stributing system in 
either case are practically the same. This is not exactly 
true in regard to the interest on copper and distributing ap­
paratus, but this item is small compared with the operating 
expense and depreciation on lines, etc. 

The load-factor is the third and most important item in 
determining the cost of power, load-factor being the ratio of 
average to maximum load. It is evident that when the load­
factor is near mo per cent all of the machinery is in operation 
on all parts of the system, and the transmission lines are 
carrying their full load; the entire investment will have an 
earning power, and the charges will be a minimum per kilo­
watt hour. This is an ideal condition, and one which cannot 
be realized. Nevertheless, it has to be used as a basis to 
work from in determining the cost with various load-factors. 
If a plant is built fo r supplying power for a railway only the 
cost per kilowatt-hour will be higher than where power is 
also supplied to factories and for lighting purposes. In a 
large mixed system consideration must be given to the loads 
which are on at a time when the railway demand is low and 
when the machines set aside for railway purposes can be used 
for partially carrying other loads. The value which is to be 
given to these separate loads must vary according to the char­
acter of the load and the time of year. 

There are two methods which may be considered in mak­
ing contracts fo r railway energy. One is the flat rate per 

horse-power per year, based on the maximum demand, the 
other method is on the kilowatt-hour basi s. In either case a 
fixed amount of power as the maximum load is agreed upon, 
and momentary overloads of 5 per cent or IO per cent are 
allowed. 

With the flat-rate method the power company is not in­
terested in the load-factor, and the burden falls on the rail­
way company. The only way for the railway company to 
take advantage of the cheaper hydroelectric power is by the 
use of storage batteries or by the operation of an auxiliary 
plant to carry peak loads. 

With the second method of charging on the kilowatt-hour 
basis the power company must be protected by a minimum 
monthly payment. This minimum payment must be deter­
mined by the average load-factor. The load-factor, there­
fore, is the basis for determining the cost with the kilowatt­
hour method. 

The items to be considered in fixing the cost to the railway 
company per horse-power per year are the fixed charges, 
consisting of interest, depreciation, taxes, and insurance; the 
cost of manufacture, consisting of labor, repairs and supplies; 
the cost of distribution; and the cost of management. There 
should then be added a reaso nable dividend on the stock. 
The sum of these items, less the gividend, divided by 
the average amount of power which can be supplied at the 
distributing stations throughout the year, determine the cost 
per horse-power per year to the power company. This 
cost with large customers determines the price which they 
are to pay for energy. If, now, the power company is to be 
subject to the loss of income due to apparatus being idle for 
a part of the time, on account of low load-factor, the railway 
company's cost per kilowatt-hour must be correspondingly 
increased. 

The gist of the matter is that with the flat-rate method, in 
order to obtain the benefit of the cheaper power, the railway 
company must make an investment in either a storage battery 
or an auxiliary power plant and bear the interest and de­
preciation of the same; while with the kilowatt-hour method 
the rate to the railway company is higher but the power com­
pany bears the interest and depreciation of the apparatus 
which is idle part of the time, but which must be maintained 
in readiness to supply the maximum demand. In the kilo­
watt-hour method consideration should be given to the fac­
tory and lighting loads whose peaks do not overlap the rail­
way load. In this manner the load-factor on each individual 
machine is increased and the railway company derives the 
benefit of this greater load-factor. In other words, the rail­
way load-factor may be 45 per cent, but by means of the 
loads which can be carried on the plant the average load­
factor on the machines supplying the railway company, which 
are usually running in parallel with some of the other ma­
chines, can be built up to say 70 per cent. This load-factor 
of 70 per cent is used instead of 45 per cent in determfning 
the cost of the power for the railway company. 

To analyze the methods of determining the cost, a co.ncrete 
example will be given. The figures used are for comparison 
only and do not represent conditions of operations. 

The maximum railway load is 3000 kw, or 4000 hp, and 
the load-factor is 45 per cent. Considering the fixed charges 
and cost of operation, it is determined that the value 
of the power at the railway company's sub-station is 
$mo per horse-power per year. The cqst to the railway 
company with the flat-rate method will , therefore, be $400,-
000 per year , or, if the full amount of power could be taken 
for twenty-four hours per day every day in the year, the cost 
would be $.0153 per kilowatt-hour. \1/ith a load-factor of 
45 per cent the average power would be 1350 kw, or 1800 hp, 
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and the cost would therefore be, with no storage battery on 
the system, $.0338 per kw-hour. The cost to the railway com­
pany is therefore $roo per horse-power per year, based on 
the maximum amount of power used, and the cost based on 
the average of 1800 hp used is $222 per horse-power per year. 
On account of the great cost per horse-power per year based 
on the energy actually used, the railway company is compelled 
to- install a storage battery and decrease the maximum de­
mand. The maximum demand will therefore be 1350 kw, the 
average load, plus a battery loss of approximately 350 kw, 
making the maximum demand on the power company 1700 
kw, or 2260 hp. The cost to the railway company for the 
hydroelectric i:;ower will therefore be 2260 hp times $100, or 
$226,000 per year. To get the total cost for power there 
must be added the interest and depreciation of the storage 
batteries, which will amount approximately, on a comparative 
basis, to $30,000 per year, making the total cost to the railway 
company $256,000. 

With the kilowatt-hour method the value of the power at 
the distributing station is the same, or'$100 per horse-power 
per year, or $.0153 per kilowatt-hour. Instead of using the 
load factor of 45 per cent in determining the cost to the rail­
way company, the railway company is given the benefit of 
the average combined load-factor of the generating plant. 
This load-factor is 70 per cent, and the cost to the railway 
company is $142 per horse-power per year for power actually 
used, or $.021 per kilowatt-hour. The total cost, therefore, to 
the railway company is 1800 hp times $142, or $255,600 per 
year. 

The power company must have a minimum guaranteed 
monthly payment based on the maintenance of the load-factor 
by the railway company. The power company is also pro­
tected by the maximum demand which cannot be exceeded, 
and is assured of a stipulated income; so that if the railway 
company's load factor drops below whatever amount is stated 
in the contract, the• railway company will be the loser by 
reason of paying for power which they have not used. Thus 
the railway company derives the benefit of the larger com­
bined load-factor of the plant in determining the cost per 
kilow~tt-hour, but is obligated, by reason of the minimum 
payment, to keep its load-factor within reasonable limits. 

It is evident that the actual cost in either case is approxi­
mately the same, but with the flat-rate method the railwar 
company has ~o make a larger investment in order to tah 
advantage of the hydroelectric power. 

••• 
REPORT OF COMMITTEE ON INTERCHANGEABLE 

COUPON TICKETS 

The report of the committee of the Street Railway Associa­
tion of the State of New York on interchangeable coupon 
tickets was as follows: 

The committee appointed to consider an interchangeable cou­
pon ticket begs to report as follows: An arrangement for the 
sale and use of such books will necessarily have to be a matter 
of individual and collective contract between the companies 
entering into such an arrangement, and attached we submit 
a form of such contract which we hereby recommend. 

We also hereby recommend that the conditions to be printed 
on such books, and under which they are to be sold, be the 
same'as attached. Respectfully submitted, 

J. H. Pardee. 
George G. Blakeslee. 
R. P. Stevens. 

Committee. 

PROPOSED FORM OF CONTRACT COVERING INTERCHANGEABLE COUPON 

TICKETS 

Whereas, certain of the electric railways of the State of New 
York, doing a general intern rban business, are desirous of form­
ing an association for the purpose of issuing interchangeable 
coupon books, and 

Whereas, it is desired that said interchangeable coupon books 
shall be good for transportation upon all the lines that are parties 
to th is agreement, 

Therefore, it is hereby covenanted and agreed by and between 
the respective electric railways signing this agreement that the 
following rules and regulations be and are hereby adopted and 
agreed to as the rules ·and regulations governing sa id roads in 
issuing said interchangeable coupon books, and providing for 
the method of redeeming the same and the settlement of ba1-
ances between said roads, to-wit: 

In consideration of the adoption by all parties of this con­
tract of the uniform interchangeable coupon book, we, as author­
ized representatives of our respective railways, do hereby agree 
to abide by the following rules for the regulatio11 of the use of 
said interchangeable coupon books, and for the settlement of the 
revenue arising therefrom. 

ARTICLE I 

The coupon books shall be uniform in every-respect, differing 
only in the name or initials of the various railways by which they 
are issued, and shall be known as Form S. R. A. S. N. Y. No. I. 

ARTICLE 2 

A committee of three, called the transportation committee, shall 
have charge of the details of the issuance of the interchangeable 
books provided for in this contract, and the settlement of all qt1es­
tions arising thereunder as may be hereinafter provided for. This 
committee shall be appointed by the parties to this agreement, and 
such committee shall elect a chairman. The members of this 
committee shall continue as such members until the expiration 
of one year from the date of their appointment, and until their 
successors shall be appointed. 

ARTICLE 3 

The tocks and necessary accounting forms shall be procured 
only from an official printer by requisition made upon the chair­
man of the transportation committee, who will order the ship­
ment made and the bill rendered direct to the railway from which 
the requisition may have been received, which requisition shall 
not be honored by the chairman until the fifteenth of each month 
covering the following thirty days' supply, requisition to state 
numbers on books unsold, and number of books sold since pre­
vious requisition. The books will number consecutively for the 
entire association, that all books may bear different numbers 
without regard to the source of issue. Not more than three 
books per month per mile of single track or terminal mileage to 
be ordered by any one company. 

ARTICLE 4 

These coupon books, when regularly issued, shall be honored 
for passage over all the railways, parties to this contract, upon 
the conditions of the contract under which they are sold, and it is 
agreed that the contracts under which said respective roads sell 
said interchangeable coupon books, shall be identical in form, and 
the observance of this provision as to making said contract under 
which said books are sold, shall constitute a vital part of this 
contract. 

ARTICLE s 
The settlements of the revenue derived from the sale of the 

coupon books shall be made as follows: 
A. All foreign coupons collected by companies, party to this 

contract, shall be mailed to the company whose initials or m1111-

bers are stamped on each coupon, not later than the fifth of the 
calendar month following the month in which honored. A state­
ment shall be rendered for the coupons so sent, on a basis of 
83 1-3 per cent of their face value, and a remittance for such 
statement, if found correct, shall be made by the issu ing railway 
not lat er than the tenth of the same month , provided settlement 
between two companies, each of which has mailed a statement to 
the other for the same month, shall he made by the payment of 
the balance. 

B. The failure on the part of any company to make sett lement 
with all other companies by the tenth day of each month, shall 
be made known at once to the chairman of the transportation . 
committee by written notice, briefly stating the facts. 
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T hat the ch airman of the transportation committee, on receipt 
of such a notice, shall promptly notify all other companies, party 
to this contract , of the facts by written notice served by regis­
t ered m ail, and that after the receipt of such notice from the 
chairman, the amount due each month from each company to 
said defaulting company or companies, shall be remitted to the 
chairman of the transportation committee instead of to the de­
faulting company or companies. Accompanying such remittance 
sh all be rendered a copy of the bill or statement, together with 
the coupons collected, which statement shall show the amount 
due the sending company from the defaulting company, and the 
chairman shall be authorized to take such steps as are found 
necessary for the collection on behalf of the companies so send­
ing h im their accounts, the balances, if any, due them from the 
<lefaulting company. 

C. \Vhen a company has once default ed on its settlements, the 
chairman shall r efu se to honor r equisitions for said company for 
any more interchangeable coupon books, unless, at a meeting of 
the officials r epresenting the roads parties to this contract , at 
which m eeting not less than three-fourths of all the companies 
parties hereto are in attendance, action be taken on the affirma­
tive vote of not less than three-fourths of the companies repre­
sented, authorizing the chairman of the transportation committee 
to supply the defaulting company or companies with coupon books 
at not to exceed the maximum rate per month provided for in said 
contract. 

ARTICLE 6 
Each company shall keep a daily record of the serial numbers 

of each company's coupons collected, which record shall he the 
ba sis of settl ement in case of loss of coupons in transmission, 
provided copy of record is furni sh ed by collecting railway, who 
sh all, however. indemnify the issuing railway against the possi­
bility of the lost coupons again being presented for payment. 

ARTICLE 7 
E xpired or unu sed coupon books must be redeemed only by 

th t r ailway by which issued, if presented within eighteen months 
of date of sale, but only on the following basis : Full fare or 
face value shall be computed fo r all the coupons which have been 
used, and the r emainder of the original purchase cost shall be 
the proper redemption valu e. 

Example.-A book is returned for redemption containing sixty 
coupons, showing that 18 0 coupons have been used·, redemption 
value shall be computed as fo llows : 

Original cost of book ( 2-1-0) coupons ...... ..... . 
Coupons- used, 180 at S cents each . . ..... . ..... . 

Redemption value of unused coupons . .... . 

ARTICLE 8 

$10,00 
9.00 

$1.00 

A dditional companies may become parties to the use of the in­
terchangeable coupon book on approval of the transportation 
committee, and by subscribing to and complying with the terms 
of thi s contract. Such additions shall be bulletined by the chair­
man of th e transportation committee. 

A RTICLE 9 
These rules and such r egulations as may be adopted thereunder 

shall bind all companies , parties thereto, from the time they r e­
spectively become parties hereto as provided in Article 8 hereof. 
A ny company may withdraw therefrom by giving sixty clays' 
notice to th e chairman of the transportation committee, pro­
vided it h as adjusted all balances due or accruing to the com­
panies, part ies to thi s contract. Further , that notice of with­
drawal shall begin with and run from the first day of the cal­
endar month. The chairman of the transportation committee 
will bulletin in the name of the company des iring to withdraw 
from this agreement with the advice that the withdrawal shall 
be effect ive on a certain date, aft er which date the name of the 
company withdrawn mu st h ave been erased from all new books 
sold. The company withdrawing must r eturn to the chairman 
of the transportation committee all un sold interchangeable coupon 
books, the numbers of which shall be shown on the above men­
tioned bulletin. The company withdrawing shall continue to 
honor fo r passage all books which m ay have been sold prior to 
the bullet ined date of withdrawal, up to the date of the expira­
t ion of each coupon according to the contract date of sale. 

A RTICLE IO 

Any violation of th is agreement shall be promptly r eported to 
th e chairman of the t ransportation committee, and by him brought 

before a meeting of : he committee, and will be acted upon by 
such committee or r eferred to the meeting of the parties of this 
agreement for further action, called for action thereunder. 

ARTICLE II 

These articles and the rules of this contract may be amended 
only by a two-thirds vote of the companies subscribing, provided 
ten days' notice of the proposed changes has been given all mem­
bers, through the office of the chairman of the transportation 
committee. 

ARTICLE 12 

The expense of the maintenance of this contract and the inter­
change of coupon books hereunder shall be adjusted and paid 
semi-annually by the constituent parties hereto, on the basis of 
the number of miles of main line of interurban railway operated 
by the respective companies outside of municipal limits. Each 
company shall pay such proportion of said expenses as the main 
line of such company operated outside of the municipal limits, 
shall bear to the total number of miles of main line of all the 
companies, parties hereto, operated h ereunder, and the term 
"main line" shall be understood to mean a single track between 
given points, exclusive of side-tracks, tum-outs or sidings, said 
expense not to exceed $25 per annum per company without the 
consent of the majority as provided in this contract. 

ARTICLE 13 

It is mutually agreed by the parties to this contract that the in­
dividuals signing this agreement as representatives of all re­
spective railways, parties to this contract, shall each constitute a 
special trustee to hold, and as such trustee to become responsible 
for all monies held by their respective roads for the purpose of 
paying for the coupons redeemed for such companies, or other 
roads parties to this contract. That is, the said officials shall each 
respectively become the trustee for all funds received by their 
said road, under the terms and conditions of this agreement, and 
shall hold said monies as trust funds for the use of the said roads 
entitled to same under the terms of this contract. 

ARTICLE 14. 

Each copy of this contract shall be considered as an original, 
and when any company signs such copy, such signing shall be 
considered as the signing of the original contract jointly with all 
constituent companies, whether such co.mpanies are then, or 
thereafter become parties hereto. 

ARTICLE IS 

The transportation committee shall construe the articles and 
rules and issue such general bulletins to the companies,• parties 
to this agreement, as occasion may demand. The decision of 
the transportation committee shall be final in all matters of dis­
pute ·arising from the interchange of tickets. 

This agreement, and the foregoing rules and regulations as 
they may exist, or as' hereafter amended under Article II hereof, 
shall continue in full force and effect and be .binding on each 
constituent company, parties hereto, from the date any such com­
pany becomes a party hereto as herein provided, to the time of 
withdrawal of such company herefrom as provided in Article 9 
hereof, and it shall not be necessary at any time hereafter to 
renew this agreement between the parties hereto. 

By the foregoing agreement, rules and r egulations, and by the 
terms and conditions of the contract printed in the interchange­
able coupon book, we as authorized representatives of our re­
spective railways, agree to be bonnd. 

Dated at ...... ... . .. ....................... . 
this ............. . day of. ............... 190 .. . 

CONDITION S TO BE ATTACHED TO INTERCHANGEABLE COUPON 

TICKETS. 

I. The holder of this interchangeable coupon book is entitled 
to receive an aggregate of $12 worth of transportation onr the 
several lines of electric railway named on the cover of this book, 
or which may be hereafter bulletined, which transportation will 
be given at rates of fare, and under the local regulations of the 
respective lines so named in bulletin and subject to all the terms 
and conditions of thi.s contract. 

2. In selling this interchangeable coupon book onr the line of 
any other company, the selling company acts as agent only, and 
assumes no responsibility beyond its own line. · 

3. The coupons contained in this book shall not be honored for 
transportation if detached by any person other than the conduc~ 



JUNE 30, I 906.] STREET RAILWAY JOURNAL. 1029 

tor, or if the serial number on left side of each c9upon is altered, 
or· in case of the number on outside cover of book not agreeing 
with contract number, which is the number on each coupon, and 
if for any reason the conductor demands the surrender of this 
book and the payment of full fare, then said book shall then be 
surrendered to the conductor, who shall issue his receipt therefor, 
and application for rebate on account of such surrender shall be 
made to the company from which the book was originally pur­
chased. No attempt shall be made by the purchaser to adjust 
any such differences with the conductor. 

4. The conductor will detach, in the presence of the passenger, 
a sufficient number of coupons at their face value to cover the 
local cash fare on his train, or the local one-way ticket fare if 
same is lower than local cash fare. 

5. The interchangeable coupon book does not permit the check­
ings of baggage thereon under any terms or conditions differing 
from the rules of the road over which said book is being used, 
and under no circumstances shall the liability of any company 
permitting the checking of baggage on this book be greater than 
the sum of fifty dollars ($50) in case of loss or damage to any 
such baggage. 

6. This interchangeable coupon book expires one (I) year from 
the date of purchase. Expired or unused coupon books may be 
redeemed only by the railway by which it is issued, if presented 
within eighteen months of date of sale, but only on the following 
basis: 

Full fare or face value shall be computed for all coupons which 
have been used, and the remainder of the original purchase cost 
shall be the proper redemption value. 

7. It is understood and agreed that not less than two (2 ) 
five-cent (5c.) coupons will, under the contract conditions gov­
erning the use of this interchangeable coupon book, be accepted 
for any distance, no matter how sh.ort. 

8. The further stipulations and conditions printed on the cover 
of this interchangeable coupon book constitute and form a part 
of this contract. 

9. Any person using this ticket shall be bound by all the con­
ditions and provisions of this contract, as fully as the original 
purchaser of same. 

IO. I have read all of the conditions of the above contract, and 
I hereby accept the same. 

• • • 
REPORT OF COMMITTEE ON STANDARD APPLICATION 

BLANKS AND FORMS 

The report of the committee on standard application blanks 
and forms of the Street Railway Association of State of N ew 
York was as follows: The committee on standard applica­
tion blanks and forms respectfully reports as follows : The 
committee held two meetings, on Jan. II and A pril 27, 1906, 

respectively, in Utica, an<l adopted the accompanying blanks, 
which are submitted for the consideration of the association 
as standard for application and surgical examination. These 
are the result of study of a large mass of blanks in use by the 
various railways, which were courteously furnish ed by the 
respective superintendents on request of the secretary.. C. C. 
Coons was appointed a sub-committee to dra·ft the application 
blank, and the thanks of the cC>tnmittee are h ereby tendered 
him for his work. 

W~ believe these blank forms, with slight modifications, 
will suit the individual requirements of various roads and will 
cover the necessities of all. 

In the surgical ex amination blanK we have submitted but 
one form to cover the r equirements of city and interurban 
service, leaving it to the judgment of the respective surgeons 
to adopt a rating which shall show the grades of service fo r 
which the applicant is fitted. Thus an applicant rated "first 
class" would receive a mark of 9 to 10 and be recommended 
for the most responsible position; one rated "average" should 
be marked 7 to 9 and be ass igned to less important service, 
while old employees receiving a rating of "average" with a 
mark of 6 to 8 could be retained in the less responsible posi­
tions. 

We wish to tender our thanks to Secretary Fairchild for 

Applicant's ·signature at Superintei:ident's Office--~---~--

SURGEON'S CERTIFICATE-OF EXAMINATION. 

Of. ...... ··················-···' · ···•·········· ... .. .. , . ................. ... . . ....... ..... _ .. 

Occupation .. ..... . ... , : . . . . . .............. ~ ...... Age· (should be between 2 t and 40) .. .. _. ....... . 

VJSlON : DISTANCE N EAR C OLOR SENSE· H EARING 

-~~~~:;t_· .·.·: : : ::1 .. :·:: ::: :. :: ~:~e~. ·:.·::::.·. ·.•. •.·. ·.·. ·.·. -.-. ·:.·.-
Right ear .. .... , ...... •. · . . - ·._2 0 

Left ear· . • •. • •• i • • ~. • • ..... ... . 10 

Does be 1:1~ed glasses?. . . . . . Purple . · . ... .. . .... · ....... . 

~What ls the rate of Pulse ....... ... ·• . .. _- .. · . .. . ... _. ·. ·.· .. . •. i. of Resp'iration .. ... . ..... .. .. , -· ...... · ? 

What diseases· has, he suffered 
from ? 

I . N AM E 

Has he hernia? ...... . ..•. .. . What form ? .. ..... ... . , .. . ..... ...... ..... ..... , ... ......... . .... . 

~::~: s:::rc::::ti::~~~~ ./~ .. ~ .. ~ .. : ·. ~ ~; :~ •;~~~ •~~~ ;~~~ •?~~ ~:: .: :.: ~:: •.: : • : : ~: ,~: ~: :.: ~. :·: .~ ~ :·: ::~:: ~: : 

ls he the subject of any de~rmlty. fr0m inju.ry ·or Otherwise ? .•• , • • • . • • • . . •. , • •. • • • • •••••••• ~. If ;o, 
;note here and locate on skeleton blank-herewith .. : . . .. , ...................................... , ... . .. . 

Has he any present source of disabil ity in . ..... . 

·. (Appli~a nts should be strippt:d for this exam• 
ination. Note with care varicose veins, enlarged 
joints and anything ten ding to produce Or ·pro• 
long disability.) 

Heart .. ~,. -: ... . ..,.· ............. , ................... . 
Lungs ..... -. ... · ................ ·.,.,:·· ......•..... 
Kidneys .... ·.··• ......... ,· ............... .-........ ,. 
Joints . ....... .-. • .. ; ... • .. . •. ... , ...... , .. i'" ••••• •• •: 

Ve.in~ ........... ........ ··~·· ....... , ... · .... . 
Feet" and Legs .......•.... .- •••.• ,· •..........• ,"' .. 
Hands and Arms ........ ............ .......... , .. 

~~~:;;·o·r~~~/: ::.~~: ~:: :: ~:.:: ~.: :: :: :: :::·.:: :: 
Nervous System . . . . . .. . . . . . . . . . . .. .- . • , .... .. •.. 

Does he use intoxicating liquors?~ ... ..... .... Is his appearance that of.a temperate man ? ...... ....... . 

Has be bad small pox .. . .. ... ." .. . or been recently vac~inated? .. . . ...... .... ... His height is ; ... ., feet 

· . .... . inches i weight. ... . . lbs .. ; coior of eyes . . .. ...... .. .. of hair .. .... .... : . 

{ 

First-class 
He is phy·sically a Average subject for position as: .. : ... .. . ... .... .. ......... ..... · . .... ........ . 

1 Defective 

{ 

Alert 
Menta l characteristicS Average 

Dull 
(SignatureJ. , ........... ......... .... : 

Exarr.ined . . .. ... .... ... ." . ....... .... · ........ .... •· .. . 

Date ... ........ · .... .. ............... ., ...... 19 .. . . 

Signature of applicant to be taken at"Surgeon's office. 

• • q •• • ••••• 

-Surgeon. 

(Sign here) •.. , .••...•. , ....•••••• •• : • •.• •...... -•. _ •• 
Applicant. 

REMARKS : 

(Anything lacking in spaces above should be added .here.) 

........ ... . 4 ...... : ...... . ... ... .. ....... . .. . ................. .. ..... .. . . . . . .. ............... ••••••••• 

• •• ' ............... .. .... .. .......... ..... ... .. ,; •••••••• ••• •••• • •• • • • ••••• • • •.• • • • • . • ••• ·- 4 .... ~ ..... ... 

..... ................. .. ............... ... .... .... ....... •: ..... ~ ...... ' ..... \ ........ • .... ., ...... . 

FACE OF SU RGEON'S CERTIFICATE PROPOSED BY THE 
STANDARD CO MMITTEE 

~ L OCATE ANY DEF ORM IT IES ON THE SKEL ETON. 

REVERSE OF SURGEON'S CERTIFICATE P ROFO~~p B.Y 
STANDARD COMMJTTr;~ 
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B O DY O F AP P LICATIO N BLAN K F O R E M PLOYMEN T , RECOM-
11EN D E D BY COMMITTEE 

P enal Code.-Chaptcr 6, N o. 570. A person wh o obtains employment or 
appointment t o an y o ffi ce or place of trust by co lor or aid of an y fal se o r 
for ged letter or certifi cat e of r ecommendatio n, or o f an y fa lse st atement in 
writ ing, a s to hi s n a 1ne, reside~ce, prev io u s employ m ent , o r qualifica ti o n , i s 

guilty of a mi sdemeanor. 
A person con victed of a crime d eclared t o be a m isd em ean or is pu nish­

ab le b y im prison ment in a penitentiary or coun ty jail , for n ot m or e t h an on e 
yea r , or b y a fine of no t more than $500. 00, o r by bot h . 

A pplicant must answe r the foll owing questions and s ign this 
application in ink in his ow n handwriting : 
Nan1e in full. .. ............ ... ........ . .............. . .... .. . 

(No initi als.) 

A ddress in full. .... . ... . ..... ... ........................... .. . 
Name and address of par ents or relatives ... . . . ..... .. . . ..... .. . 

Age .. ........... .. . H eight .. .. .......... W eight . ...... .. . . .. . 
S ingle or Married, if latter g ive extent o f family and their 
residence . ... ... .. ... ... .. . .. . . ................ .. ..... . . .... . 
Pos ition desired .. . . · . ... H ow long have you lived in Blank ? . ... . 
\ Vhere were you bo rn ? . . ....... . .......... .. .... .. .. .... .. ... . 
If out of the U nited Sta tes , how long have you lived in this 
count ry? .... .... .. . .. ... .. . ... . ....... . .. . ...... ... ... .. . . . . . 
A re you, or have you declared your inten tion to become a citi zen 
of the U nited States ? . .. . . . .. . .. ............. . .... . ..... . .... . 
Have you ever been in the employ of thi s Company before? . .. .. . 
If so, in what capacity, on what divi sion, and why di d you leave 
the se rvice ? .. .. .. .... . . . ... . . . . . ... . ........ . ... . ..... . .. .. . . . 

\ Vere you eyer employed by a street or steam railway? If so, 
when, where. and in ,vhat capacity ? . . . ......... . ... . .... .. .... . 

Why did you leave the se rvice ? .. . ............. ... .. . .... . .... . 
Have you eve r been discharged or suspended from any situation ? 
If so, state when, wh ere, and fo r what reason ? ... .. . . .. . . .... .. . 
W hat is your t rade or occupation ? .. .. ... .. .. .... . . . .... . .... . . 
Where were you last employed and in what capacity? .. ... . .... . . 
W hen , and why did you leave ? . .. .. ....... . ....... .. ... . .... . . 

State on the following blank your employment and employers 
during the last five years : 

FRoM \ VH AT I To \ VH AT I E M PLOYED I N A M E A ND ADDRES S 

I ag ree to sub m it t o a medical exam in ation by the Compan y's D oct or 
and pay. ......... .... for sam e. 

In part con sid erat ion for m y employm ent , I ag r.ee t o r eturn upon de­
m and o r on severi~g my connection with the Company, a ll th e Compan y' s 
p roperty then in m y p ossession , and whe never r equest ed, to m ak e an d 
verify an affidav it con ta ining a fu ll an d truth fu l s ta t ement of an y and all 
accidents, ej ect ions, r efu sal of tran sfer s, and a ssault s, of which I m ay have 
knowledg e, (and I agr ee t o d eposit with the compan y ....... . ...... .. ...... as 
securi ty fo r m y performance of m y agreements herein con t ained , which 
d ep osit is t o be retain ed by the Com pan y as liquidat ed damages in case 
of any breach ther eof. 

I agree to m ake applica t ion fo r a b ond with such suret y assoc iat ion as 
the compan y m ay design at e, an d in the event of th eir r efu sing to b ecom e 
m y b ondsm en, tha t I will , u pon n otification to that effect, r es ign fr om th e 
service, and hereb y agree t o waive all claim for an y damages r esult ing 
t h er efrom.*) 

I agree t o work under in struction on tri al, with out pay, at least. ..... days 
an d su ch addition al time in excess t hereof as the Compan y may deem 
n ecessary. 

I agr ee, as a p uni shment , in case of an y infract ion of the Com pany's 
r ules, to serve time practic in g or while under su spen sion with out pay. 

I u nder stan d that no comp en sat ion is paid t o tra in m en fo r time spen t 
while en gaged "on wa tch ," (m eaning waiting at any designat ed p oin t fo r 
opportunity to work), but that Company 's standar d wages ar e allowed only 
fo r service r en der ed whil e actually employed on it s car s. 

I furth er a g ree that if I am di sch ar ged, or leave the Com pan y's service 
volu ntarily at an y t im e durin g or aft er th e t rial period above r eferr.ed to, I 
shall h ave n o cla im again st th e Company for ser vices r en der ed , or expen ses 
incurred by me dur in g sa id tr ial period or while p er formin g duty " on. 
watch," as above explain ed. 

I agree to at once pr ovide m yself with a st andard uniform in accordance 
with the rules and regulat ion s of the Com pan y. 

\ Vhile in t he Com pany's ser vice, I agree to study car efu lly and comply 
faith fully with all its rules. r egula ti on s and order s. 

I , .. . . .......... . ..... . ........... . . . .. ...... . have read t h e fo r egoing, an d 
clear ly understand t1 ll condit ion s specifi ed th erein ; and to the truth of all 

sta t ements made, and m y willingness to abide by the conditions of this 
contract, I hereby make affidavit. 

~~a~:t;fot~ .. ~~~~'. ................ } ss. 
City of. .. ... ......................... . 

. .. ........ . ........... .. .............. : . .. .. ....... , b e ing duly sworn, deposes 
and says t hat the ab ove statem ent is true to the b est of his knowledge and 
belief. 

Sworn t o me thi s ........ day of ... .. ...... .. ...... . ...... , 190. 

* Each com pan y to retain or eliminate according to individual necessi­
t ies. R etain or eliminate. 

W e, the undersigned, request the Blank Railway Company to 
employ . . .... . . .. . . . .... . . .. ... . ........ . .... .. .... . . .. . ... .. . 
. . .. .... ..... .. . . . . .. .. .. ... . .... . .. as . . . . .. . ........ .. ..... . 
and do state that we have known him intimately for the past 
. .. . . .. . .. years, and that he is a man of good moral character, 
o f sober, temperate and industrious habits; not addicted to the 
use of intoxicating drinks, and no violator of law and good order. 
And we further represent that he is a man o f truth and integrity, 
good understanding, and o f temper and manners fit to be em-
ployed on your system. · • 

(Give Street No., City and S tate.) 

.. . ..... ... ... . . . .... .... .. A ddress 

. . . .... .... , .. .. .... ....... A ddress 

. . . . . . .. . .. .. ..... . ........ A ddress 

B LA N K RAILWAY COM P AN Y 

Station.. . ... .. Bond No . ... ... . Badge No ..... .. . 
.... . . ........... ........ . ..... . .. E mployed a~ .. .. .. ...... . . 
Nationality ....... . Age . ... ... . H eight. .. .... . W eight ......... . 
Marri ed or Single . ...... ... .. Genera l A ppea rance .. ........... . 

Int roduced by .. .. .. . . ......... . Turned in by ................. . 
Appointed by . .. .. .. .. ........ ... . . : ... . . 

Sup erintendent. 
*CA SH D E P OSIT 

Date . ... ..... ...... ....... 190 

T his is to certify that there has been deposited with the 
T reasurer the sum of $ ... . .... . ... as a forf eit as provided for 
in this applica tion. 

Treasurer. 
Received .... . .. . . .... . 190 .... of Blank Railway Company, the 
sum of$ ............ being refund o f above deposit. 

N ote.-"-E ach compan y t o r etain o r eliminate th e clauses inclosed in 
bracket s about cash deposit , surety, etc. , according to individual needs. 

va luabl e assistan ce freely a nd repeatedly g iven, and to M r. 

V'./. B. B rockway, president, a nd Mr. Elmer M. White , secre­
t ary, of th e America n Street and Interur ban Railway Ac­
cou ntants ' Associa tion for loa n of book of r ailway labor sta-
ti stics. (Sig n ed) F. H. Peck, Chairm an. 

----♦-----
REPORT OF COMMITTEE ON REVISION OF CONSTITUTION 

AND BY-LAWS 

T h e r eport of t h e committee on rev ision o f co n stitu t io n a n d 
by-la w s was a s fo llows :. 

A rticle l I. It is suggested that the constitution be changed to 
fo rm three classes of members, namely, active members, asso­
ciate members and allied members. 

(a) Active Member s, to consist of r ailway or rail road com­
panies whose properties ar e operated wholly or in par t by elec­
tricity as the motive power, and locat ed wholly or in part within 
the State of N ew York. E ach active member shall be entitled 
to one vote, which shall be cast by the proper accredited delegate. 

(b ) A ssociate Merqbers, to consist of individuals, copartner­
ships and corporations, who are actively identified with street and 
interurban ra ilway interests, and other persons, who, in the 
opinion of the executive committee, h ave had experience of such 
a nature as to render desirable their connection with the associa­
t ion. 

This class of membership 1s intended to include more particu~ 
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larly engineering firms and financial institutions, independent en­
g ineers, bankers and brokers, power companies an d elect ric rail­
way companies situat ed adjacent to New York State, who may 
desire to have the privilege of attending th e various meetings. 
T he privileges of associate members shall be similar to those of 
the active members, except that they sh all not be entit led to vote 
or hold office. 

(c ) A llied Members, to consist of individuals, copartnerships 
and corporations who are engaged in manufacturing, selling or 
dealing in electric r ailway supplies and materials. 

A llied members shall have the privilege of sending representa­
tives to the annual meeting~, but shall not vote, hold office or 
have the privileges of the floo r. 

FEES 

A rticle r5 . Associate Membership.-The dues of associate mem­
bers shall be $25 per year, wh ich shall entitle the member to send 
delegates t o the quarterly and annual meetings of the association 

A llied Membership.-The dues of allied members shall be $rs 
per year, payable as regist ration fee at the time of registration fo r 
the annual meeting. This fee sh all entitle the member to send 
rep resentat ives to the annual meeting, and shall include one ban­
quet ticket. 

O n motion the report was adopted as read. 

•• 
REPORT OF COMMITTEE ON DETAILED OPERA TING 

EXPENSE OF THE MECHANICAL DEPARTMENT 

The committee o n co llection a n d com pilation of mechanical 

tests made the fo llowing r epor t: 
At a special meeting of the association, h eld in Schenectady, 

June ro, 1906, for the discuss ion of cost of inspection and main­
tenance of cars and equipment, a committee was appointed to 

Form 204-A,1-000 6-06 

From actual practice 1t 1s found that the records necessary to 
obtain the cost called for in these blanks may be obtained at a 
small expense by either dividing the accounts in the sub-heads, as 
indicated, and requiring that such sub-divisions sh all be mark ed 
on the time slips and material requisitions, or the sub-division 
may be made in the general office, or in the office of the master 
mechanic directly from the time slips and requisitions , wh ich of 
themselves indicate what kind of work was done, or what kind 
of material was used in each instance. 

Your committee feel that in the items included in these blanks 
it has g iven those which may most profit ably be compared on 
the r equisition, and ask that an effort be made by all members to 
keep their r ecords, commencing J uly r, so as to obtain the in­
format ion required for the purposes of this comparison. 

The report of the committee was accepted, and the committee 
was continued with instructions to prepare suggestions as to the 
best method of keeping the records recommended. 

The blanks prepared by th e committee for collecting and com­
piling stati stics on the cost of various detail items included in ac­
counts 6, 7, 2 0 and 21 of th e standard system of accounts are the 
result of much hard study and consideration, and it is believed 
th e forms offered combine all the requirements in simple and 
..:onvenient sh ape. There are three blanks, each 8½ ins. x II ins., 
arranged to be used with the loose-leaf fi ling system. Th e column 
headings are th e same for each sheet and are shown in the en­
graving herewith . 

In des ignating the particular items on wh ich data should be 
collected, the committee did not att empt to include all the items 
that enter into the cost of maintaining cars and equipment, but in 
order to make a start and not compl icate matters at the outset, it 
was decided to include merely the more important detail items 
that constitute the larger part of these amounts. The items 
finally selected are printed down the left -hand side of the forms 
as will be understood from the portion of the form reproduced 
in th is connection. Space is left under each item to divide the 
data into "city," " interurban" and "total." 

DETAI L COST OF' MAINTENA NC E OF' CARS A ND EQU IPM ENT 

_ _ ________ ______ RAILWAY CO. FOR 

ACCOVNT 6 

NO. 

A AXLES City 

Interurban 

Total 

B BRAKE SHOES City 

Interurban 

ENDING ..... 

008T POCR 1000 TOTAL 

KIND 
OAR MILi!:& WHE ~ L MIL•& MOTOR MLS. VALUI! 

-
COLUM N HEA DI NG S OF BLANK FO RM S SUB MITTED BY COMMITTEE ON COLLECTIO N A N D CO MPILATIO N lJF 

MECH ANICAL COSTS 

prepare a st andard system of records and blanks so th at unit 
costs of inspection and maintenance of cars and equipment, in 
such detail as was found advisable, might be obtained in a uni­
form manner. 

The committee begs to submit blanks presented herewith , 
• which, under accounts 6, 7, 20 and 21 , may be given unit cost s of 

the more important items entering into these accounts for the 
purposes of comparison. 

In the fir st column to the left will be noted letters a, b, c, etc. , 
which may be used as sub-divisions of the account under which 
they appear. 

In the second column, the names of the articles, and 111 the sub­
sequent column, the kind, number and unit cost per thousand 
car-miles, wheel-miles or motor-miles, as may be required, and in 
the last column, the total cost of th e items indicated. It is pro­
posed that each item in the maintenance accounts shall include 
labor and material, and cost to prepare the article ready for u se 
on the cars, but shall not include cost of installing on the car. 
F or example: The cost of maintaining GE-800 motors shall in­
clude labor and material expended in repairing such motors, in­
cluding the turning down of commutators, r eplacing coils, etc. , 
but not the cost of r emoving and replacing such armatures in 
the motors. The total at the bottom of the page 5hould show 
th e total cost of the acco11nt, and not simply the total of the items 
given above. 

Of the three sheets submitted by the committee the first is de-
voted to account No. 6, and contains the following items : 

A- A xles. 
B- Brake-shoes. 
C-J ournal Bearings. 
D-P ainting. 
E-Car signs. 
F-Wh eels-Cast. 
G-Grinding. 
H-Wheels-Steel. 
I- Turning. 
}-Damaged car s. 
K-Car body repairs, except items D and J. 
Total of account No. 6. 
All of the second sheet and the top h alf of the third sheet are 

devoted to account No. 7. T h e second sheet comprises the fo l­
lowing items: 

A- Armatures ( with blank space left to enter data on several 
different types) . 

B- Field coils ( with blank spaces as above ). 
C-Commutators. 
D- Brnshes. 
E-Brush holders. 
F-Armature bearings. 
G-Motor axle bearings, 



1032 STREET RAILWAY JOURNAL. [VoL. XXVII. No. 26. 

H-T otal motor repairs (including all labor and material 
charged to repairs and installation ) . 

The top half of the third sheet is a continuation of account No. 
7 and contains the following items: 

I-Controllers ( with blank space left to enter data on several 
different types) . 

J-Gears. 
K-Pinions. 
L-Trolley wheels. 
Total of account No. 7. 
The lower half of the third sheet gives items from accounts 

20 and 21 as follows (these items to include material and labor, 
except cost of installation) : 

Labor- Car cleaning. 
Material-Car cleaning. 
Car Inspection-Including rumor repairs m car hot)ses. 
Lubrication. 
The summary at the bot tom of this sheet calls for the following 

information: 
T otal car-miles during period. 
Total car-hours during period. 
Average eighteen-hour cars. 
Average max imum number cars in daily service. 
Number cars ready for service. 
Number defective cars "pulJed in" during period. 

•• 
EXHIBITS AT SARATOGA 

There was no attempt to make a full line of exhibits. A 
few companies, however , had exhibits of light material on 
the veranda. The most important of t_hese were as follows: 

The Ohio Brass Company, of lVIansfield, Ohio, displayed its 
single-phase overhead line material. 

Dossert & Company, of New York, exhibited all of its various 
types of cable joints. 

The N ational Lock W asher Company, Newark, N. J., had a 
neat exhibit of its curtain fixtures and sash locks. 

The Crouse-Hinds Company, of Syracuse, N. Y., showed its 
Imperial Arc Headlight for suburban and interurban service. 

The Rail-Joint Company, of New York, showed at Saratoga a 
full line of its various types of rail-j oints. 

The T . H . Symington Company, of Baltimore, Md. , had an ex­
hibit of its railway specialties. 

The Franklin Car H eating Company, of Syracuse, N. Y. , had 
a neat exhibit of its W estern car heater. 

The Gould Storage Battery Company, of New York, had a 
neatly arranged exhibit on the veranda of the Grand Union 
Hotel, of the Gould type of storage battery plates. 

G. F . Tavlor, of Randolph, Mass. , exhibited an automatic 
fender , which applies the air brakes when it strikes an object. 

HURRYING WORK ON THE WEST JERSEY AND SEA 
SHORE ELECTRIFICATION 

The statement is made in Philadelphia that President Cassatt, 
of the P ennsylvania Railroad, has issued special instructions for 
hurrying work on the electrification of the company's line be­
tween Camden and Atlantic City, and that in accordance with 
his instruct ions the construction force has been increased. Just 
when the line will be ready for service it is impossible to pre­
dict , but the orieration of trains will surely be begun early next 
month, so it is said. A lready the cars on hand for use on the 
line are being run between W estville and Woodbury to ac­
quaint the crews with their working. Power for this purpose is 
being taken from th e Camden & Suburban Company's station. 
T he sub-stat ions at R eega, Mizpah, Newfield, Clayville, Glass­
boro, South Camden and Atlantic City are all within a few days 
of completion, as is also the main station at Westville. The 
greatest amount of work to be accomplished is in Camden and 
in Atlantic City. In order to bring the electric line into Camden 
without interfering with the steam railroad, the structure of the 
proposed elevated roadway will be used. Where the stone sec­
tions are not connected, the railroad will erect frame structures 
upon which the rails of the electric line will be placed. Tempo-
rary stations will be used in Camden and Atlantic City, -

THE SARATOGA CONVENTION 

The twenty-fourth annual meeting of the Street Railway 
A ssociation of the State of New York was held at the Grand 
Union Hotel, Saratoga, June 26 and 27. There were over 
250 delegates in attendance. 

The morning session on Tuesday was called to order at 
IO :30 with President Danforth in the chair. The annual 
address of the president follows : 

PRESIDENT'S ADDRESS 

The selection of a place at which to hold the twenty-fourth 
annual convention of this association was left to your executive 
committee, who, after careful consideration, determined upon 
Saratoga Springs as the best available place, and I hope that all 
the delegates to this convention will be pleased with their selec­
tion. 

The past year has been fruitful of many events of importance 
to the electric railways of this State, chief among which, the 
change in policy regarding electric railways by the steam rail­
roads, and the entrance of such railroads in the electric traction 
field. 

While New York has been for years notably backward in 
the development of interurban lines, it undoubtedly leads to-day 
all other States in the newly established community of interest 
between steam and electric railways in the electrification of a 
heavy steam railroad terminal, and in the successful operation 
of electric cars over tracks in regular and frequent use by heavy 
trunk-line steam traffic. The extension of this latter class of 
service on the tracks of the West Shore Railroad, between Rome 
and Syracuse, by the operation of cars of the Utica & Mohawk 
Valley Railway Company, will be an established fact before the 
close of this year. The joint operation of steam and electric 
trains between the points named, will be closely studied by rail­
road officials of both classes of service throughout the country. 
It might be well to note at this time that a protected third rail 
is to be used, instead of the overhead trolley, to transmit current 
for the electric cars. Far-sighted railroad men see the necessity 
of offsetting the inroads into their freight_ and passenger earn­
ings made by parallel electric lines, by furnishing equivalent 
service, on their own tracks, by the use of electric cars operated 
at high speed and frequent intervals. Plans have been prepared, 
and, I understand, some contracts have been let for the electri­
fication of certain branches of a number of the steam trunk lines 
in this State. The successful operation of long interurban lines 
in direct competition with steam railroads has already im­
pressed the steam railroads with the obvious advantages in the 
use of electric power for the operation of passenger, and of some 
classes of freight trains. For years there has been more or less 
open warfare between steam and electrical interests, and we note 
with pleasure the change in conditions as above outlined. 

The business prosperity enjoyed by the country at large, con­
tinues to favorably affect the receipts of the .steam railroads of 
this State, and will, apparently, continue during the entire year. 
The report of the Railroad Commissioners shows that the gross 
earnings of 106 street railways of the State of New York, for 
the year ending June 30, 1905, were $70,730,085.66, an average of 
$33,684.20 per mile of road. showing an increase over the pre­
ceding year of $1,134.48 per mile. It is interesting to. note that 
the -steam surface railroads report for the same time shows gross 
earnings from operation, per mile of road operated, $19,034.35. 

The transmission of Niagara Falls power to Syracuse marks 
a new epoch, and brings more nearly an accomplished fact,-the 
operation of trains on all railroads by electricity. 

Public sentiment regarding street railways is assuming varied 
forms; in some places, the tendency is toward municipal owner­
ship; in others, to a liberal treatment of public sen·ice corpora­
tions, only requiring in return, a fair and honest service. TetJ­
dencies-almost anarchistic-are clearly shown by people of one 
city, while those in another advocate strongly, corporate owner­
ship of public utilities, with a wise and just form of municipal 
supervision. The members of this association can best offset the 
growing demand for municipal ownership of public utilities by 
giving the public adequate service, and by pointing out the evils 
attending municipal ownership. The work of the Civic Federa­
tion in obtaining accurate information concerning the results of 
municipal ownership of public utilities in Europe will give us 
the ammunition necessary to overcome the forces now working 
against corporate interests. 

Puring this winter your exe\:utive committee has called two . -
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special conferences of the members for the informal discussion 
of various problems arising in the operation of street railways. 

At the January conference, held in Schenectady, Jan. rn, sub­
jects relating to the maintenance of cars and equipment were 
thoroughly discussed. This meeting was attended by the master 
mechanics and mechanical engineers of nearly all the railways 
in the State, and by a number of others from neighboring cities 
and Canada. 

At the meeting held in Elmira in March, problems of the trans­
portation department were discussed. Both meetings have satis­
fied your executive committee that an opportunity for various 
departmental officials to meet together for an informal heart-to­
heart discussion of the problems which they have to overcome, is 
not only appreciated by such officials, but does much to increase 
their efficiency. It is not to be expected that the railways in 
Greater New York receive, directly, a great amount of material 
good through a discussion of various topics by this association; 
they do, however, gain in the fact, that through their work in 
the association, they are educating men whom they may, some 
time, find it advantageous to employ, and, in return, through 
their advice given at these meetings and through the exploita­
tion of their system, greatly aid the other railroads in the State 
in improving their operating methods, and, incidently, their 
earnings. 

At the annual meeting last year, a resolution was adopted and 
referred to the executive committee for further consideration 
and report on the proposition of obtaining the appointment of a 
commission to revise Article 4 of the Railroad Law, authorizing 
the expenditure of such moneys as may be necessary for the ex­
pense of this commission, from the regular funds of the asso­
ciation, or from the proceeds of the special assessment hereto­
fore authorized. Y9ur executive committee advises deferring ac­
tion of this character for at least another year. 

Your executive committee would like to have, for the benefit of 
those whom you may elect for the ensuing year, an expression of 
your opinion; as an association, of the advisability of continuing 
these special meetings, and of having the annual meeting in 
June. 

By consolidations and withdrawals of several roads, our mem­
bership has been reduced to thirty-six roads. 

Your executive committee recommends a change in the con­
stitution and by-laws which will permit electric railroads in ad­
joining States and Canada to become associate members, and 
also recommends a revision of the dues as now levied upon active 
members. By cutting out all unnecessary expense, the maximum 
dues may be materially reduced and the roads placed upon a more 
equitable basis. This association has been in existence for twenty­
four years, and its policy has changed from time to time, with the 
change in conditions. We are all alive to the fact that we have 
reached another turning point and must decide at this meeting 
the future policy of the association. • 

Your respective committees have prepared careful rep.arts on 
the subjects assigned them, and several important papers are to 
be read and discussed. 

In closing, I desire to express my appreciation of the hearty 
co-operation I have received from the various members during 
the past year, and will ask all the members present to aid me in 
making this a most profitable convention. 

The report of the treasurer for the year ending June 30, 
1906, showed a balance of $2,204 in the treasury. 

After the general business of the convention had been com­
pleted the reports of the special committees on standard ap­
plication blanks and forms, collection and compilation of 
mechanical costs, interchangeable coupon books, and revision 
of constitution and by-laws were read. These reports will be 
found elsewhere in this issue. 

The convention session on Tuesday was devoted to a con­
sideration of three papers on the sale of water power, viz: 
By S. B. Storer, general manager Niagara, Lockport & On­
tario Power Company; Charles E. Parsons, chief engineer 
Hudson River Electric Power Company, and G. A. Harvey, 
electrical engineer International Railway Company, Buffalo. 
These papers are published in this issue, and the discussion 
will be published in detail in the issue of next week. An ad­
dition to Mr. Harvey's paper will also be published. 

On Wednesday morning a paper on car inspection was pre­
sented by D. F. Carver, general superintendent of the Roches­
ter Railway Company, and was discussed by those present. A 

consideration of the question box followed. A report of this 
meeting will be published next week. 

The officers elected for the ensuing year on June 27 were: 
President, J. N. Shannahan, general superintendent Fonda, 
Johnstown & Gloversville Railroad, Gloversville, N. Y.; first 
vice-president, T. W. Wilson, general manager International 
Railway Company, Buffalo, N. Y.; • second vice-president, 
Edgar S. Fassett, superintendent United Traction Company, 
Albany, N. Y.; treasurer H. M. Beardsley, secretary and 
treasurer Elmira Water, Light & Railroad Company, Elmira, 
N. Y.; secretary, C. B. Fairchild, Jr., assoc iate editor STREET 
RAILWAY JOURNAL, New York City; executive committee, 
the officers and W. H. Pouch, vice-president Orange County 
Traction Company, Newburgh, N. Y.; Oren Root, Jr., gen­
e_ral manager New York City Railway Company; C. D. 
Beebe, general manager Rochester, Syracuse & Eastern Rail­
way Company, Syracuse, N. Y., and C. Gordon Reel, vice­
president Kingston Consolidated Railroad, Kingston, N. Y. 

----♦----
ENTERTAINMENTS AT THE SARATOGA CONVENTION 

The entertainment committee of the Street Railway Asso­
ciation of the State of New York provided an excellent enter­
tainment programme for the ladies who attended the conven­
tion in company with the delegates. The weather was ex­
cellent throughout the convention period, and all of the 
entertainments provided were carried through most success­
fully. The first outing was on Tuesday afternoon, June 26, 
when the ladies were taken in carriages for a drive in and 
near Saratoga. 

Probably the most enjoyable feature of the convention was 
the banquet held on Tuesday night, not only on account of 
the excellent menu provided but _a lso for the good music 
and speeches. The toastmaster was Hon. A. B. Colvin, who 
introduced the speakers of the evening, Hon. Edgar T. 
Brackett, Thomas R. Kneil and J. M. Wakeman. Senator 
B rackett's subject was entitled "A Lawyer's Paradise," and 
he ·characterized the meeting as "The twenty-fourth annual 
gathering of the New Yark State Negligence Case Defend­
ants." Mr. Kneil extolled the glories of Saratoga and in­
vited the assoc)ation in the name of Saratoga's business men 
to come again. J. M. Wakeman, the last speaker of the 
evening, made a humorous address, entitled "The Third 
Rail," which created great merriment. Between the speeches 
violin and vocal solos were rendered. 

Wednesday morning a large party made a trip to Lake 
George, where luncheon was taken before returning. On 
Wednesday afternoon the delegates visited the Spier Falls 
power plant of the Hudson River Electric Company, making 
the trip via trolley and teams. Those who remained after the 
regular convention work was over made a visit on Thursday 
to the works of the American Locomotive Company and the 
General Electric Company. An elaborate luncheon was 
served in the latter company's works. 

ENTERTAINING THE CHILDREN MADE A PLEASURE 
RESORT FEA TORE 

Manager Charles Ross of the Steubenville Traction & Light 
Company, of Steubenville, Ohio, adopted a rather novel plan 
in opening for the season Stanton Park, the pleasure resort 
owned by the company. He instituted a "Children's Day," 
and placed advertisements containing coupons in the daily 
papers. The- coupons were good for free transportation to 
and from the park, and about 5400 of them were turned in. 
The big crowd of youngsters was handled without accident. 
although the majority of them were unaccompanied. 
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TEST OF A 5000-KW. CURTIS STEAM TURBINE 

In March, 1906, a series of tests was made on one of the 
500-kw Curtis steam turbines which has been in commercial 
service for about one year in the Fisk Street station of the 
Commonwealth Electric Company, Chicago, Ill. The tur­
bine set is one of four installed in this station. The tests 
were conducted under the supervision of the representatives 

All the tests, except tho se for speed, were made under reg­
ular commercial conditions. On account of the change in 
frequency during the speed tests, the load was absorbed by a 
water resistance, composed of plates in the Chicago River. It 
was found that the commercial load-water rate was identical 
with that obtained by use of a water rheostat, other conditions 
remaining the same. 

In the commercial test s the load dispatcher maintained a 

CURVE N O. 1 

TABLE I. 

Steam Superheat Gross Flow Condenser Back Press. 
Load Press Degrees Lbs. per Leakage Inches. 
K .W. (G a <1;e) . Fahr . t Ho.ir. per Hour. Mercury. 
3,340 171 151 56,690 1,070 .89 
5,940 169 180 98,370 950 1.72 
2,920 172 158 50,930 1,050 1.08 
4,860 179 180 81,550 1,700 1.55 
7,525 175 147 130,200 820 2.09 
4,950 180 171 80,570 220 1.48 
0 178 150 3,520 220 1.40 

* Reduced to 150° F. superheat, 1½" back pressure, 175 lbs. (gage) steam pressure. 

TABLE II. 

Steam Su perheat G ross Flow Con:lenser Back Press. 
Load Press Degrees Lbs. per Leakage Inches 
K.W. (Gage) . Fahr. Hour. Lbs. Hour. Mercury. 

t3,530 170 165 55,900 1,070 .85 
5,140 180 179 81,930 1,700 1.50 
8,090 177 Ul 131,160 820 2.03 

o Reduced to 150° F. superheat , 1½" back pressure, 175 lbs. (gage) steam pressure, 650 r.p.m. 
t Average of two points. 

TARLE III. (Summary Table I.) 

500 r.p.m. 
150 F. superheat. 
1 ½" back pressure. 
17 5 lbs. (gage) steam pressure. 

LOAD WATER II.ATES 

25m kw. (½ 
375° " (¾ 
50<> 0 " (full 
6250 " (1¼ 
75< 0 " ( 1 ! 

wad) .. . ' . ... .. ...... . ........ .. 17.74 
" ) ... , . . . . . . . . . . . . . . . . . . . . . . l 7.08 
" ) . . . . . . . . . . . . . . . . . . . . . . . . . . 16.62 
" ) ....... ,· ............. , ' . . . . 16.52 
" ) ... • . . . . . . . . . . . . . . . . . . . . . . . 16.90 

TABLE IV. (Summary Table II.) 

650 r. p. m. load. 
150 F. superheat. 
1½" back pressure. 
17 5 lbs. (gage) steam pressure. 

LOA D 

(¾ 
(full 

" (r¼ 
" ( 1½ 

3750 k~. 
5"00 
6250 
75,,0 

load) .. ... ......... . ......... •• 
" ) ......................... . 
" ) ......................... . 
" ) ......................... . 

WATEII. RATJ':S 

16.35 
16.07 
15.88 
15.80 

of the purchasers, Sargent & Lundy, and those of the Gen­
eral Electric Company. The generating unit consists of a 
5000-kw turbine, direct connected to a six-pole, three-phase, 
5000-kw, 900-volt, 500-r. p. m. revolving field generator. 

Water Rate- Lbs. per K .W. Hr. 
R.P. ~1. Actual. Reduced.* Notes. 

500 16.66 17.29 Water Rheostat 
16.40 15.55 Commercial 
17.08 17.61 
16.50 16.81 Wa,t,er Rh~?stat 
17.19 16.91 
16.23 16.55 Commercial 

Full Votlage 

Water Rate- Lbs. K.W. Hr. 
R . P . M. Actual. Reduced.** Notes. 

650 15.55 16.40 W~~er Rhe~stat 
640 15.67 16.03 
6.0 16.11 15.80 

CURVE NO. 2 
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constant load on the turbine under test by varying the tension 
of the auxiliary governor spring, controlled from the switch­
board by a motor. Steam pressure and superheat were kept 
as constant as possible by proper attention to the boilers. 
The load was measured by special indicating wattmeters, con­
nected to independent potential and current transformers. 
All instruments were carefully calibrated at Schenectady and 
the calibration-later verified in the laboratory of the Common­
wealth Electric Company. As an additional precaution to 
insure accuracy, the readings taken were checked by readings 
obtained from a duplicate set of instruments, calibrated by the 
Electrical Testing Laboratories of New York. The load 
readings were recorded at intervals of two minutes. 

All tests were made at about 150 deg. F. superheat, the tem­
perature being re~d by calibrated mercury thermometers. 
The thermometers were placed in wells filled with mercury, 
proper correction was made for the exposed stem. Tem­
peratures and pressures were recorded every five minutes. 
The amount of steam used was obtained by discharging the 
condensed steam into tanks, where it was weighed. After 
each run the condenser was tested for leaks, which, as shown 
by the tables, were of small amo~nt. ' · 

The detailed results of the tests at 500 r. p. m. are shown in 
Table I. Table II. indicates the readings obtained at 650 r. 
p. m. To make the tests comparable, all results were reduced 
to 150 deg. superheat, I;~ in . back pressure and 175 lbs. (gage) 
steam pressure. The reduced water rates are given in the 
ninth column of Tables I. and II. Tables I. and II. a re 
summarized in Tables III. and IV., respectively, and from 
these were obtained the curves in Figs. I and 2 . 

•• 
COMBINATION CARS FOR LOGAN VALLEY RAILWAY 

The attractive-looking combination smoking and passenger 
car shown in the engraving is one of fpur recently put in ser­
vice on the lines of the Altoona & Logan Valley Electric 
Railway Company, of Altoona, Pa., the road being controlled 
by the American Railways Company, of Philadelphia, The 
cars were built at the warks of the J ohn Stephenson Com­
pany, Elizabeth, under Brill patents, the grooveless-post, semi­
convertible feature being utilized throughout the cars. The 
length of the car over the end panels is 29 ft. 6 ins., and over 
the crown pieces 41 ft. 6 ins. ; width over the sills, including 
12lates, 8 ft. 2 ins.; distance between the centers of the posts, 
2 ft. 8 ins.; height from the floor to the ceiling, 7 ft. Io¾ ins.; 
height from the track to the under side of the sills, 2 ft. 7.¼ 

stead of the usual single sliding door. At diagonal opposite 
corners of the car double folding doors and folding gates are 
used to protect the step openings. The adoption of the semi"­
convertible feature makes possible a seat measuring 36 ins. 
in length and an aisle space of 21 ins. The inside finish of the 
cars, including the ceilings, is of quartered oak. The type 
of truck is the :No. 21-GE-1, having a wheel base of 4 ft. 6 ins. 
and a w_heel diameter of 2 ft. 9 ins. Four motors of 40-hp 
capacity each are installed on eac h car. 

---•♦-+--------------

QUADRUPLE TRACK DRILL 

The track drill shown in the accompanying illustration is 
a power-driven machine furnished recently to the New York 

QUADRUPLE TRACK DRILL 

Central Railroad by the Columbia Machine Works & Malle­
able Iron Works, Brooklyn, N . Y. T his particular drill has 

been operated by steam secured from the 
boiler of an adjacent locomotive, but it 
can be adapted for operation by electricity, 
gasoline or other power. It is furnished 
with four 1_¼-in. drills capable of drilling 
through a 90-lb. rail in 2¾ minutes. The 
drive is through a \V0rm gearing. 

CAR FOR ALTOONA & LOGA N VALLEY ELECTRIC RAILWAY 

When it is necessary to move the ma­
chine along the track to some other job, 
the drills are raised to 6 ins. above the 
rails to enable them to clear t ies, frogs 
and switches. For this purpose a lever is 
placed at each corner so that four men can 

ins.; height from the track to the platform step, I 
ft. 4;/2 ins. ; size of the side sills, 8¾ ins. x 3¼ 
ins.; size of the end sills, 7¼ ins. x 4¾ ins. ; thickness of the 
corner posts, 3¾ ins.; thickness of the side posts, 3¼ ins. 
The smoking compartment measures 9 ft. 5 ins., and is fur­
nished with longitudinal seats; this compartment is separated 
from the passenger compartment by double sliding doors in-

raise the drill fram e in a very short time. 
A glance at the right side of the illustration will show the 

grinding attachment. The power for running the grinder is 
secured by adjusting a few thumb-screws and throwing the 
friction wheel of the gri nder against the revolving fly-wheel 
of the engine. A nother feature is the water or oil tank for 
keeping the drills cool, as well as a tool-box. 
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PASSENGER AND BAGGAGE CARS FOR DU BOIS, PA. 

The United Traction Street Railway Company of DuBois 
has added a number of combination passenger and baggage 
cars to its equipment, one of them being shown in the accom­
panying photograph. The cars . were built by the J. G. Brill 
Company, and embody that company's grooveless post, semi­
convertible feature (patented). The baggage compartment 
measures 9 ft. 2 ins. , and has a sliding door on each side. 
The seats in this compartment are of the slat type, arranged 
to fold up when not in use. A hardwood partition having a 
single sliding door separates the baggage compartment from 

NEW CAR FOR DU BOIS, PA. 

the passenger compartment. At the step openings double 
folding doors are utilized. The cars are finished in cherry, 
natural, having ceilings of decorated birch veneer. The seats 
in the passenger compartment are 36 ins. wide, allowing an 
aisle space of 22 ins.; arm rests are provided for the comfort 
of the passengers. N umerous of the car builder's specialties 
are provided throughout the car, such as sand boxes, gongs, 
signal bells, and a channel iron draw-bar for hauling trailers. 
The truck wheel base measures 4 ft. 1 in.; wheel diameter is 
33 ins. There are four motors of 40-hp capacity each. 

The general dimensions of the car are: Length over the 
end pan~ls, 31 ft. 8 ins.; over the crown-pieces and vestibules, 
41 ft. 1 in. ; width over the sill s, including the sheathing, 8 ft . 
2 ins. , and the same meas·urement applies to width over posts; 
centers of posts, 2 ft. 8 ins.; size of the side si ll s, s¼ ins. x 
6¼ ins.; size of the sill plates, Ys in. x 12 ins.; thickness of 
the corner posts, 3¾ ins.; thickness of the side posts, 3¼ ins. 

THE "THIRD-RAIL EYE t, RECALLED BY DECISION IN 
BOSTON SUIT 

A decision has just been handed down by the Supreme 
Court, sitting in Boston, in which a verdict of $1,000 damages 
is returned in favor of John H. Woodhall for injuries received 
from particles of iron from the third rail on the_ Boston Ele­
vated Railway, injuring his sight. The Superior Court, in 
the same case, returned a verdict of $2,000. The jury found 
that the falling of the metal was due to the failure of the 
company to provide a receptacle for the metallic dust, and for 
the protection of travelers on the street. 

The defendant contended, first, that there was nothing to 
show that what injured the plaintiff's eye came from the 
contact-shoe; and, second, that there was nothing to warrant 
the jury finding that the defendant was negligent in failing 
to apply to the Railroad Commission for approval of the pan. 

After carefully reviewing the evidence and explaining in 
detail its ruling on each point, the court takes up the defend­
ant's contention that the road was not liable, because the 

Railroad Commissioners had approved its plans for building 
and operating the overhead st ructure, and says: 

The Railroad Commissioners approved the plans for the railway as con­
structed, and gave the certificate required before it could be operated, 
and allowed it to be continued as before after investigating the subject of 
sparking. The defendant contends the action of the Commissioners is not 
review able by the court or jury; that the effect of it is to authorize the 
operation of the railway without a pan, and that therefore there could be 
no such thing as negligence op its part in failing to apply to them for 
dpproval. 

Having quoted certain statutes the court further says: 
The e1te~t of these various provisions is to require the Commissioners to 

approve the plans before the railway can be constructed, and to require 
after the completion of the whole or a part of it , a certificate from them 

that ·it appears to be in a safe condition for oper­
ation before the corporation can operate it. In ex­
amining the plan s, the Commissioners are required 
to consider the strength and safety of the proposed 
structure, the rolling stock, motive power and 
method of proposed operation, and the comfort and 
convenience of the public, and their fudgment, in 
respect to these matters, as far as they enter into 
their approval of the plans, cannot be impeached 
or. con tro II ed. 

It cannot be shown, for instance, that the rail­
way is unlawfully maintain ed because the approval 
by the Commi ssioners of the plans was due to a 
mistake on their part if such was the fact, as to 
the st rength and safety of the proposed structure, 
or the comfort and convenience of the public. 
Their approval is conclusive on the right and 
authority of the corporation to construct its rail­
way as proposed, and has the same effect as an 
authority conferred by the Legislature to construct 
it in the manner proposed would have. Taken 

in connection with their certificate under section 18, chapter 548, that the 
r ail way appeared to have been constructed in accordance with the plans 
and appeared to be in a safe condition for operation, ir established the 
structure as a lawfu l structure and as lawfully maintained and operated 
by the defendant. 

But n either the approval of the plan·s nor their certificate of operation 
r elieves the corporation from liability in case anyone who would otherwise 
have a cause of action by negligence on its part in the construction or 
operation of the railway. In the absence of anything to exonerate it, the 
corporation is still bound to exercise reasonable care and diligence in all 
matters relating to the construction and operation ot its railway. 

If the approval of the plans by the Commissioners and their certificate 
of operation are not conclusive on the question of the exercise of reason­
able care and diligence by the defendant, manifestly the fact that the Com­
miss ion ers had the matter of sparking under investigation and had made 
no recommendations and taken no action except to .cause an investigation 
to be made, cannot held to be conclusive. 

Moreover, it is to be noted that the trouble from sparking was not an­
ticipated when the railway was constructed, and therefore the safety of the 
structure with reference to sparking could not have been included in the 
approval of the plans by the Commissioners. It is also to be noted that 
the certificate required before the corporation can operate the railway is a 
certificate that it appears to he in a safe condition for operation, not that it 
is safe, thus leavi ng open the question of safety with all the consequences 
involved. 

If a pan was reasonably necessary, then it was either the duty of the 
defendant to apply to the Commissioners for their approval, or to proceed to 
put up one without such approval. 

•• 
Interchangeable tickets are now being sold by the Norfolk 

& Portsmouth Traction Company. These tickets are good on 
the lines in N orfoJk, Portsmouth and Berkley, on the lines 
now controlled by the traction company. Tickets marked by 
the individual companies and issued prior to the formation of 
the Norfolk & Portsmouth Traction Company are only good 
upon the lines designated upon the face of the tickets. 

Two large consignments of trained wild animals sent from 
Europe to the Frank C. Bostock show at Coney Island 
several weeks ago were moved on to Paragon Park, at 
Nantasket Beach, Boston, and to Luna Park, Pittsburg, a 
few days ago. The animals were loaded on Brooklyn Rapid 
Transit express cars. This is the first time wild animals 
have been carried over the Brooklyn surface lines. 
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FINANCIAL INTELLIGENCE 

WALL STREET, June 27, 1906. 

The Money Market 
There has been no appreci able change in the monetary situation 

during the past week. Despite the heavy liquidation in stocks 
the tone has ruled firm ,. and rates fo r maturities remain prac­
tically the same as those J:?reva iling at the close of last week. The 
demand for money has been somewhat la rger than heretofore, 
and there is nothing in the situation at the present time to war­
rant the expectation of easier conditions in the near future. Thi s 
week preparations will be made fo r paying the July l interest and 
dividend, which will call fo r a considerable amount of money, 
and later on the banks will be obliged to pay into the National 
Treasury about $10,000,000 of special deposits. It is not likely, 
therefore, that mon ey fo r fi xed periods will be offered fr eely by 
local institutions until these payments are made. A feature of 
the week has been the sha rp decline in sterling exchange, bring­
ing the rate down to near the gold import point, and while 
rumors of possible gold imports in the nea r future are current , 
nothing definite has as yet developed. Foreign bankers have been 
rather free sellers of finance bills, the proceeds of which a re 
available for market purposes, but there is no di sposition on their 
part to shade the quotations for time money now asked by local 
lenders. The bank statement, published on last Safurday, was 
extremely favorable, but had not the slightest. influence upon rates 
for either call or time money. For the first time in several 
months there was a heavy contraction in loans. The decrease in 
this item amounted to $2,318,000, and ·reflected the increased offer­
ings of foreign capital. D epos its increased $1,290.200, and conse­
quently there was an increase in the reserve required of $322,550. 
The increase in cash amounted to $4,162,100, o r nearly three times 
as much as was indicat ed by the prelimina ry estimates. The sur­
plus reserve was increased $3,839,550, and brings the total surplus 
up to $10,912,925. Thi s compares with $15,094,675 in the corre­
sponding week of last year, $38 452,675 in 1904, $1 2,923,850 in 
1903, $12,978,350 in 1902, $8,428,200 in 1901, and $15,526,850 in 
1900. The European money market s have ruled eas ier, the feature 
being a reduction in the Bank of E ngland di scount rate of ½ of 
1 per cent to 3½ per cent. 

Money on call has been in pl entiful supply at rates ranging 
from 3½ to 2 per cent , the average fo r the week being about 3 
per cent. Time money has ruled firm, with a fa irly good deman d 
for three and fo ur months' ma turiti es. Six ty-day money was 
obtainable at 4½ per cent, ninety days at 4½ and 4¼ per cent, 
four months at 5 per cent , five and six months at s¼ per cent , 
and seven and eight months at S¼ per cent. Mercantile pape r has 
been quiet and unchanged at 5 and s½ per cent for the best 
names. 

The Stock Market 
The stock market during the past week has been somewhat 

abnormal, to the extent that it absolutely ignored fa vorable de­
velopments, which under ordina ry speculati ve conditions would 
have caused a decided apprecia tion in values. The successful 
flotation of the $50,000,000 P enn sylvania loan in Pari s is one of 
the most important developments, as it implies the probability of 
the placing of simila r loans abroad, and increas ing our credit 
balances thereby, with resui'tant beneficial effects to our money 
market. The increase in the Baltimore & Ohio dividend from a 
S to a 6 per cent basis ,;hould h ave been sufficient to ca rry the 
pri ce of that stock vc'ry much higher, and the decla rat ion of an 
initial dividend on American Locomotive common reflected the 
pro sperity of all industrial companies. In thi s connection there 
is a probability of increased dividends on Nor fo lk & W estern and 
Chesapeake & Ohio, and the beginning of dividends on Southern 
Paci fic in August, with the possibility, if not probability, of an 
increase in the U nion P acific dividend to a 7 per cent basis. to­
gether with so me di st ribution of accumulated pro fi ts in the fo rm 
of an extra d ividend. T he Anaconda dividend was increase r! 
25 cents per share. while the clcclarat ion on Ontario & 
W estern was ½ of 1 per cent larger th an th e previous 
payments. T hese, with favo rab!r crop report c; and with gcn­
cr;- '.l y qfr;factory condit ion ,; in tra clc th rough out the country, 

and with call tnoney in liberal supply, would naturally in­
fluence bullish opinion on stocks. The result, however, was just 
the contrary. Material and fundamental conditions were made 
secondary in importance to the announcement from Washington 
that the Department of Justice will undertake the prosecution of 
Standard Oil and P ennsylvania officials, and later by rumors that 
the Steel Corporation and other industri al corporations a re under 
investigation. This decision of the A dmini stration has not thus 
fa r had any disturbing influence on trade, but it has had a very 
unsettling effect upon the stock market. P ri ces fo r stocks have 
declined very materi ally during the past week, and the weaker 
stocks have been those in which the Standard Oil interest s a re 
dominant. T he break in St. Paul and Amalgamated Copper in­
dicated that insiders were not ready to support their stocks, while 
the selling of the steel stocks was due, in a measure, to the un­
fo unded report of a proposed new combination of independent 
companies. The weakness in Reading and P ennsylvania may be 
ascribed to a repo rt that the Interstate Commerce Commission 
will recommend Federal cont rol of the anthracite coal lands, but 
taking the market as a whole the decline represents lack of con­
fidence on the pa rt of outsiders and the professional element, 
together with the operations of a rather aggressive bear pa rty. 
Just now moneta ry conditions will play an important part in stock 
_market affairs, and as we are at the end of the month and the 
July di'sbursements a re due, tempora rily higher rates for money 
will probably result in lower prices for stocks. 

The lo~al tract ion stocks have been a feature, the most note­
wo rthy being a furth er sha rp break in Interborough-Metropolitan 
to a new low record. Brooklyn R apid T ransit has experienced 
a substantial decline on the agitation fo r a 5-cent fa re over all 
of it s lines, but there does not appea r to be any reason to expect 
any offici al action until after the heavy summer season traffic is 
over. 

Philadelphia 

Extreme dullness preva iled in the market for local traction 
issues during the past week, and although prices di splayed more 
or less irregnlarity, the clos ing in most instances showed fractional 
net ga ins. About the only activity di splayed was in P hiladelphia 
Rapid Transit , of which 7500 sha res were dea lt in. In the ea rly 
dealings the price rose frOJ.n 25 to 27¼ , on buying said to be for 
New Yo rk account, but toward the close there was a reaction of 
2¼ points. P hiladelphia Company common was steady, several 
hundred shares selling at so¼ and 51, while the prefe rred stock 
sold at 49½ and 50. Philadelphia Traction was st ro ng at 99, and 
Union Traction held fi rm at 63 and 63¼ . American Railways 
sold from 52 to 52½ fo r odd lots. T he United T raction Company, 
of Pittsburg, has decla red a dividend of 2½ per cent on its pre­
fe rred stock, payable on July 20. 

Chicago 

Trading in the local traction stocks has been comparati vely 
quiet , and apa rt fro m a sharp advance in Union Traction from 
4Ys to 7, on purchases of abo ut 600 shares, the market has been 
without noteworthy feature. U nion T raction preferred advanced 
a point to 15, on the exchange of 450 sha res. \Vec:; t Chicago sold, 
at 30 for odd lots, and North Chicago bro ught 40 and 41 for small 
amounts. Chicago City Railway was dealt in fo r the firs t t ime in 
several weeks, a small lot changing hands a t 167Vi. Metropolitan 
E levated common sold at 27½ , and South S ide EleYatcd declined 
fro m 96½ to 95. 

OI her Traction Securities 

The Baltimore t ractions bave been unusually qu iet, but pri ces 
g·!nerally di splayed fir mness. United Rail way issues have been 
e_<trem cly dull , about $50,000 of the incomes clnnging hands at 
fro m 74 to 73. Of the 4 per cent bonds. about $25,000 so ld at 
92 1/s. T he ce rt ifica tes representin g stoc'.< deposi ted so ld fro m 16 
to 15~~ fo r about moo ,;h ares, showing a net loss for the week of 
:Y(. Norfo lk Ra ilway & Light ss advanced over a poin t to mo½ 
early in the week, but later !r,st all the improvement, the fi nal 
tra nsaction tai<ing place at 99 1/4. Knoxville Tract ion 5s sold at 
!07, and Baltimore T raction 5s a t T 14. T he featu re of the Boston 
market h as be<·n the sharp fl uctuat ions in Boston & Worces ter 
rnmrr .)r ; cp1:ning ;i ~ 35 it advanced to 36, but subsequently reacted 
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to 32, which was the fina l figure. The preferred •stock so ld at 85. 
Massachusetts Electri c was extremely quiet, several hundred 
shares of the common changing from 20½ to 19½, whil e the pre­
ferred ran off from 71 to 69¾ . Other transactions included 
Boston E levated at 153, Boston & Suburban at 20, West End 
common at 97 and 96¼ , the preferred at 112 and $ r,ooo 4 per cent 
bonds cf 1932 a t 102¾ . 

There was a lit tle activ ity in traction stock in Cincinnati last 
week, but some of the issues made good gains. Toledo, Bowling 
Green & Southern Traction sold at 45, an advance of s ¼ points 
since the last sa le. Cincinnati, Newport & Covington common 
advanced from 72¾ to 74, and the preferred sold at 98. Toledo 
Railways & Light sold at 33¼ , and Cincinnati Street at 142½. 
Cleveland Electric h ad a rise during the week in anticipation of 
a settlement with the administration, but lost on a break in the 
negotiations. The last sale was at 77. Lake Shore Electric 
advanced in all its issues, the common selling at 16½, the old pre­
fe rred at 68½ and the new preferred at 60. Northern Ohio 
T raction & Light sold at 301/s , a fractional decline. Cleveland & 
Southwestern common sold at 16. Toledo & W estern declined 
from 15½ to 13¾ , as the result of th e announcement of the 
failure to sell the property. 

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

leading traction stocks and the activ e bonds as compared with 
last week: 

June20 June27 
A m erican Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51½ 52 
Boston Elevated . .. ............................................ . 152 153 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81½ 77% 
Chicago City ............. .... ............................ ....... · 167 165 
Chicago U n ion Traction (common) . . . . . . . . . . . • . . . . . . . . . . . . . . . 4% 4% 
Chicago Union Tr.i.ction (preferred)................ ........... 15¼ 12¼ 
Cleveland Electric . . . . . . . . .. . .. . . .. . . .. . .. .. . . . . . . . . . . . .. .. . . . . 80 SJ 
Con solidated Traction of New Jersey........ .... ... ........... 81 ~O 
Detroit United .. . .. . . . . . .. . . . . . . . . . . .. . . . .. . . . . .. .. . . . . . . . . . . . . . 94½ 93½ 
International Traction (common).................... .......... 59¼ 58½ 
International Traction (preferred), 4s.. ........................ 80 82 
Manhattan Railway ................................. ............ 149 147¾ 
Massachusetts Electric Cos. (common)...... .................. 20 19¼ 
Massachusetts E lec. Co s. {preferred)......... ................. 70 68 
Metropolitan Elevated, Chicago (common).............. . .. .. . 26 26 
Metropolitan Elevated , Chicago (preferred) ................... 66 66 
Metropolitan Street . . . . . . . . . .. .. . . .. . .. . . . . . . . . . . . .. . . .. . . .. . . 105½ *107 
North American . . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . 96 95¾ 
North Jersey Street Railway .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 27 27 
Philadelphia Company (common)................. ............. 51 50¾ 
Philadelphia Rapid Transit...................... ............... 24 24¾ 
P hiladelphia Tracti0n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 99 
Public Service Corporation 5 per cent notes................... 95 95½ 
P ublic Service Corporation certificates......................... 69 68½ 
South Side Elevat ed (Chicago) ................................. 96½ 94 
Third A venue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 128 
Twin City, Minne apolis (common) ............................. 112¾ 111 
Union Traction (Philadelphia) .. . .. .. . .. .. .. .. .. .. .. .. .. .. . . .. 63¼ 63 
\Vest End (common) ..... .. .................................... . 
West End (preferr ed) ....... ". ........................... ...... . 

* E x-dividend. 

Metals 
The scarcity of steel-making iron s continues, and the indications 

.are that there will be no appreciable increase in the supply for 
some time to come. Large inquiries and sales o1 pig iron are 
r eported at Pittsburg. It is estimated that the volume of busi­
ness of th e steel mill s for the month will be considerably larger 
than that of April. It is estimat ed that order s for steel rails 
thi s week will r each a total of 1,500,000 tons. Copper m etal de­
clined Ys of a cent a pound for all grades of refined, but the 
market mies steady at th e new quotation s. They are : Lake, 18½ 
and r8¾ c.; electrolytic, 18¼ and r8½ c.; castings, 18½ and r8 ¼ c. 

•• 
THE AMERICAN CITIES RAILWAY & LIGHT COMPANY 

I sidore Newman & Son, bankers. of New Orleans and N ew 
York, have issued a prospectus outlining the o rganization and the 
capitalization of the A merican Cities Railway & Light Company, 
a new corporation which is to take over the properties of the 
Birmingham Rai lway, L ight & Power Company, the Memphis 
Street Railway Company, the Nashville Ra ilway & Light Com­
pany, the Little Rock Railway & Electric Company, the Knox­
ville R ailway & Light Company and the Housto n Lighting & 
power Company. 

T he American Railways & Light Company was formed under 
the laws of the State of New J ersey, and has a capital of $15,-
000,000. This capital is to be increased to $27,500,000, of which 
$12,500,000 are preferred stock and $15,000,000 common stock. 
T he preferred stock will be 6 per cent cumulative, with dividends 
payable quarterly, and is subject to redemption after three years 
from issue on any day when dividends are payable, at 107½, 
together with all cumulative dividends whether declared or not 
which a re unpaid. It is proposed to issue immediately $10,000,000 
preferred stock and $15 000,000 of common stock to secure the 
sto ck of the six local companies on the following basis, which are 
the terms offered to holders of the different companies: 

FOR EACH SHARE OF New New 
Preferred Common 

Birmingham 6 per cent preferred ...................... .. $105.00 
Birmingham common .. ........ , ...................... . 10.00 $150.00 
Memphis 5 per cent preferred ..................... .... . 9'.>.00 
Memphis common ..................................... . 108.00 
Nashville 5 per cent preferred ....................... .. 90.00 
Nashville common .................................... . 82.51) 
Little Rock 6 per cent preferred ...................... .. 105.00 
Little Rock common .................................. . 125.0) 
Knoxville 6 per cent preferred ....................... .. 102.50 
Knoxville common .................................... . .90 
Houston 6 per cent preferred .......................... . 102.50 
Houston common ......... .. ......................... .. 187.50 

The distribution of capitalization will then be as follows : 

Present 
Preferred 

Birmingham Railway, Light 
& Power Company ...... $3,500,000 

The Memphis Street Rail-
way Company . . . . . . . . . . . . 2,500,000 

Nashville Railway & Light 
Company ................. t2,000,000 

Little R ock Railway & Elec-
tric Company . . . . . . . . . . . . . 750,000 

Knoxville Railway & Light 
Company . .. . . . . .. . . . . . . . . . 500,000 

Houston Lighting & Power 
Company, 1905 . . . . . . . . . . . . 500,000 

Present New 
Common Preferred 

$3,675,000 
$3,500,000 350,000 

2 250,000 
2,500,000 

1,800,000 
"3,500,000 

787,500 
1,500,000 

512,500 
:j:1,500,000 

512,500 
500,000 

New 
Common 

$5,250,00( 

2,700,0JO 

2,887,5 .o 

1,875,00J 

1,350,000 

937,50(1 

$9,750,000 $13,000,000 $9,887,500 $15,ooo.oo:, 
P referred s tock applicable to defraying expenses 

and other corporate purposes ......... , ......... . . 112,500 

Total stock to be presently issuable.......... $10,000,000 $15,000,000 

* Authoriz ed issue, • $4,000,000; $3,500,000 outstanding in hands of public; 
$500,000 owned by Nashville Company. 

t Authorized issue, $2,500,000; $1,995,500 outstanding in hands of the pub­
lic; $504,500 owned by Nashville Company. 

:j: $1,491,900 outstanding in hands of public. 

Stockholders in these companies who may elect to accept the 
opportunity afforded them to accept the proposition, must de­
liver to the depository, the Commercial-Germania Trust & Sav­
ings Bank, at it s office, Carondelet and Common Streets, New 
Orleans, La. , or to the sub-depository, the Standard Trust Com­
p~ny of New York, at its office, No. 25 Broad Street, New York 
City, on or prior to Monday, July 16, 1906, their certificates 
of stock in such local company, duly assigned. Negotiable re­
ceipts, substantially in the form set forth in the proposition, will 
be issued therefor. 

For the convenience of local holders of shares of the respective 
local companies, United States Trust Company, of Louisville, Ky.; 
Bank of Commerce & Trust Company, of Memphis, Tenn.: Nash­
ville Trust Company, of Nashville, Tenn .. and Americau Trust & 
Savings Bank, of Birmingham, Ala., will receive delivery of cer 
tifica tes of shares of the local companies, and issue receipts there­
for, exchangeable for the receipt of the depository required by this 
proposition, when the same shall be received. 

An estimate by Messrs. Ford, Bacon & Davis of the gross earn­
ings of the six properties involved is in excess of $6,000 ooo for 
1906. The estimated net earnings applicable to the stocks sho\\· an 
earning capacity of more than twice the dividend on the preferred 
stock and a surplus equivalent to 5.04 per cent on the common 
stock. 

J. K. Newman has consented to accept the presidency of the 
new company. 



.• 

JUNE 30, 1900.] STREET RAILWAY JOURNAL. ro39 

THE CHICAGO UNION TRACTION ,.. COMP ANY TO BEGIN 
WORK OF ABANDONING ITS CABLE LINES-VALUES 

OF STREET RAILWAY PROPERTIES SUBMITTED 

The Chicago Union Traction Company has filed with the City 
Clerk formal acceptances of the ordinances passed by the City 
Council for trolleyizing its lines. It is stated that the work of 
placing the wires and poles for all of the West Side lines will 
begin at once. The first work will be done on the Blue Island 
A venue line. General Manager John M. Roach has said that he 
expected to be able to comply with the ordinances which demand 
that the West Side lines shall be equipped for electric operation 
in sixty days from the time authority was given, and that the 
work on the North Side lines shall be completed within ninety 
days. The Chicago City Railway Company has not yet accepted 
the ordinances, but it is said that the cable cars will be off the 
South Side lines by Jan. I. The Union Traction Company intends 
to equip its present cars for electric operation by wiring them and 
mounting them on new trucks. The Chicago City Railway, it is 
said, will obtain new cars, and it has contracts for fall delivery 
of fifty-five cars of it~ latest type. It is further intended to change 
the present cable power houses to rotary converter sub-stations. 
Regarding the changes, President Mitten is quoted as having 
said: 

"My idea is to put on practically new cars. We can utilize 
some of the present car bodies, but not a great many, and then 
only the best ones. The company must make its new service in 
Cottage Gro\re Avenue equal to that in Indiana Avenue and 
\Ventworth A venue. As things are now traffic is deserting Cot­
tage Grove A venue and going to Indiana A venue, and we can put 
all the cars in the latter street the tracks will carry, and not be 
able to take care of the people. If, however, we had as good 
service in Cottage Grove then the traffic would distribute itself 
and there would not be the trouble." 

The long expected figures of the values of the tangible prop­
erty of the Union Traction Company and the Chicago City Rail­
way have been presented to the City Council. The values fixed 
by the company are much in excess of the estimates made by 
Bion J. Arnold in 1902, which are as follows: 

Values as submitted by railway companies: 
Union Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $27,401,218 
Chicago City Railway............................... 20,103,936 

Total ...................................... · ........ $47,505,154 
Values fixed in 1902 by Engineer Bion J. Arnold, based on the 

cost of reproducing lines: 
Union Traction ................................... $22,214,635 
Chicago City Railway.......... . . . . . . . . . . . . . . . . . . . . 17,172,424 

Total ............... ,. ............................. $39,387,059 
Fixed by l\fr. Arnnld in 1902 as value for electric railway 

purposes: 
Union Traction .................................. . 
Chicago City Railway .............................. . 

$14,937,088 
II,747,818 

Total .............................................. $26,684,906 
W. W. Gurley, general counsel for the Chicago Union Traction 

Company, in presentiDg the figures for that corporation, said: 
"This amount has been arrived at by determining the cost at 

current prices of reproducing the property in question and de­
ducting therefrom the amount of money that would be required 
to place the present property in a condition as good as new, for 
the purposes of operation as a street car system, using the motive 
power which is now being used in the respective streets. 

"The above amount does not include any estimate on work yet 
to be performed, either in the way of paving streets, reconstruc­
tion of tunnels, electrifying or equipping lines of railway or in 
procuring new or modified cars. 

"We assume that all items expended hereafter in the improve­
ment of the property will be taken into consideration as a part 
of the expense of the proposed rehabilitation or will be added to 
the value of our present tangible property. 

"For lack of time we have not been able to determine the value 
of the unexpired franchises and rights of the various comoanie~ 
interested in the traction systems. If, as has been stated at pre­
vious meetings of your committee, the city is to appoint experts 
to verify these valuations, we stand ready to appear before those 
experts and inform them fully as to the separate items of property 
and the valuations thereo f." 

President Mitten, in his statement of the Chicago City Railway 
Company's estimates, said: 

"The value of the tangible property of this company, as repre-

sented by our schedules, to be considered in the event of our 
arriving at a settlement with the city upon an indeterminate 
license plan, is $20,103,935.Sg, and is based upon reproduction at 
current prices, less cost of bringing property at this date up to a 
condition operatively equal to new, and includes all of the new 
tracks constructed to date and the new cars now in service. The 
new paint shop and sub-stations now being constructed are 
omitted, but will necessarily be included as a part of the contem­
plated reconstruction, together with such additions as may be 
made prior to the actual transfer of the property. 

"The valuation of unexpired franchises is not included, but will 
be submitted as soon as the work of preparing the same can be . 
completed. 

"If the city desires to appoint engineers to verify these values, 
the company'.s engineers will appear befo re them and supply the 
details upon which these values are based." 

Mayor Dunne considers the estimates far in excess of what the 
lines are really worth. He says they a re based on a wrong 
method of calculation, and that it is absurd to consider the actual 
value of the cable systems when they are so antiquated. 

•• 
TRANSIT MATTERS IN NEW YORK 

The New Yom, New Haven & Hartford Railroad Company has 
applied to the Rapid Transit Commiss ion for a franchi se for a " 
four-track railroad to run from the terminus of it s road at Wood­
lawn south to the tracks of the Harlem River & Portchester Rail­
road (owned by the New Haven line), thus affording an all-rail 
connection with Port Morris and doing away with the use of the 
New York Central's tracks. The application was referred to the 
board's committee on plan and scope. 

The New York Central & Hudson River Railroad Company, in 
a letter to the Transit Commission, has signified its willingness 
to co-operate with the board in placing in a subway the present 
tracks on Tenth and Eleventh Avenues. Engineer Rice said that 
a plan was now under consideration for the placing of the tracks 
in a subway. He said that the chief engineer of the company and 
himself were in consultation already. 

The New York Connecting Railroad Company has renewed it s 
r equest for a franchise. The Board of Estimate had appointed a 
special committee to investigate the proposition, and its report 
was read. The committee wanted some light on the proposition 
as to route and to the amount of freight to be carried before 
passing judgment on the question. It was estimated that the 
cost of the road would be about $1,000,000 a mile. Another con­
ference of the Board of Estimate and the committee of the Rapid 
Transit Board was finally ordered. 

Corporation Counsel Delaney has submitted hi s opinion that the 
Interborough Rapid Transit Company had no franchise to con­
struct a third track on the Third A venue elevated structure. Geo. 
L. Rives, counsel for the Rapid Transit Board, to whom was re­
ferred the Corporation Counsel's opinion on the third track 
proposition, said that a grant from the board was necessary befo re 
the company could build such a track. Controller Metz said that 
if the third track would help transit facilities the application 
should be granted. On the suggestion of President Orr it was 
decided to hold a public hearing on the matter on June 28. 

•• 
IMPORT ANT LEGAL DECISION AFFECTING ELEV A TED IN 

NEW YORK 

The Court of Appeals, a few days ago, in an action brought in 1901 
by the owner of property on Sixth A venue, along the line of the 
Manhattan Elevated Railway, reve rsed the decision of the lower 
courts, and hel<l that abutting property owners are barred by the 
statute of limitat ions from bringing actions for damages to ease­
ments through the operation of the railroad after twenty yea r s 
from the commencement of operations. Judge Vann wrote the 
opinion. "The e:evatcd roads south of the Harlem River were 
constructed and put in opera tion between June, 1878. and August, 
1880, the company claiming that under the sta tute abutting owners 
became barred twenty years later, viz.: between· June, 1898, and 
August, 1900. The court held that the fact that the company had 
settled with many property owners similarly situated, and in 
various tax petition s had admitted its liability for damages to 
abutting property owners was irrelevant, maintaining that there 
was no privity between the plaintiff and other owners. The 
counsel for the company estimates that the number .. of such claims 
st ill outstanding or unsettled is about 7500, and their aggregate 
value, based on judgments and voluntary settlements already 
made, would be from $6,000,000 to $8,000,000." 
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MAYOR JOHNSON ANNOUNCES PLANS OF THREE-CENT 
FARE COMPANY-OTHER DEVELOPMENTS 

Having overcome the long se ries of legal entanglements which 
have held up the bui lding of the so-ca lled 3-cent fa re system in 
Cleveland, Mayor Johnson, of Cleveland, has a nnounced the plans 
of the company. He sta tes that a leasing company representing 
the city will take over and operate the property of the Forest 
City Street Railway Company, the name of the low-fare company. 
The Municipal Traction Company, the proposed holding com­
pany, was incorporated at Columbus, Ohio, las t week, with 
nominal capitalization of $10,000. The Forest City Street Rail ­
way Company at the same time increased its authorized capital 
stock from $250,000 to $2,000,000. Of this amount $700,000 will 
be issued at o nce, a nd the proceeds will be used by the Municipal 
Traction Company in the completion of the lines already started 
by the Forest City Company, the purchase of power house equip­
ment, rolling stock, etc. The names of the five directors who will 
operate the municipal company, as announced by Mayor J ohnson, 
are: A. B. DuPont, of Detroit, Mich., who h as been associated 
with Mayor J ohnson in a number o f his traction ventures; Fred­
erick C. Howe, a traction expert ; Edward W eibenson, a promi­
nent banker who is secretary of an Ohio interurban road; C. W . 
Stage, county solicitor and an associate of Mayor Johnson, and 

, William Breif, a prominent business man. 
In hi s statement Mayor J ohnson says that while the Municipal 

Traction Company will be nominally a corporation for profit, its 
purpose will be to act rather as an intermediary between the 
public and the street railway company. The lease under which 
it will operate will define the amount of profit which can be earned 
by the company and guarantee the payment back to the public of 
any residue above this guaranteed dividend. The repayment to 
the public may take either the form of betterment and extension 
o f the se rvice or the purchase of the property by the city. The 
statement says: 

"The issue of stock by the Forest City Railway Company and 
the lease of the property by the Municipal Traction Company is 
to be upon the fo llowing conditions: 

" (I) Neither preferred stock nor bonds shall be issued by the 
Forest City Railway Company, nor shall its property be encum­
bered by mortgage in any way. 

"(2) The issue of $700,000 of common stock shall be sold at 
90 cents on the dollar, and sha ll be entitl ed to 6 per cent accumu­
lative dividends at par. 

"(3) A ll stock so sold and all stock already sold shall be sub­
ject to an option to purchase from the Municipal Traction Com­
pany by the city at $r. IO and accumulated dividends. 

"(4) All present stockholders of the Forest City Railway 
Company shall subscribe to these terms, and none shall have the 
slightest advantage or preference over another. 

"(5) A ll proceeds o f the sale of the stock o f the Forest City 
Railway Company shall be expended by the Municipal Traction 
Company in the construction and operation of the street railway 
system, and the vouchers for a ll expenditures shall be open for • 
inspection by the city authorities or by the public at large. This 
publicity shall attach to any work which shall be done in the 
future or which has been done in the past, since the formation 
of the company. 

"(6) At any t ime the city may be empowered by law, a nd may 
desire to do so, it shall be permitted to enter under the lease in 
place of the Municipal Traction Company and assume and ex­
ercise the option to purchase, operate and maintain the system of 
the Forest City Raiiway Company. 

" ( 7) The Municipal Traction Company shall pay all operating 
expenses of the Forest City Railway Company, a reasonable 
charge for depreciation, the accumulative dividend of 6 per cent 
on the outstanding capital stock, the expenses of the Municipal 
Traction Company, and shall devote all surplus earnings to the 
betterment of the service, to exercise the opinion to r etire the 
capital stock of the Forest City Railway Company, or the reduc­
t ion of fare s." 

The statement continues in part : 
"The property which the Forest City Ra ilway CoI1_1pany will 

turn over to the leasing company will consist of S miles of track 
already constructed, and 9 miles under construction. Work is 
being pushed in the laying of track and pavement; cars are being 
purch ased, and part of the road should be in operation in the 
fall. E xtensions to all parts of the city will be sought without 
delay, and new construction will be pushed with all speed. 

"The remaining $1,300,000 of the Forest City Company's stock 

will Le issut:<l and sold from time to time, and che proceeds ap­
plied to new construction. By reason of the expiration o f the 
grants of the 5-cent fare company on Central Avenue, and the 
nearness of the expiration of franchi ses on other streets, as well 
as the wide fie ld in this rapidly growing city for more and better 
street railway se rvice, the growth and extension of the low-fare 
system will be ,apid as construction work will accommodate. 

"Every franchise grant made to the Forest City Compa ny by 
the city sha ll be safeguarded in every conceivable way against 
any abuse, and all future grants will pass under the lease o f the . 
Municipal Traction Company." 

The Forest City Company is doing some rapid construction 
work. On the Denison Avenue line, work is being pushed to 
Lorain Street , and last Saturday and Sunday the company built 
more than a mile of track along Marcelline, to dodge injunction 
sui ts. This track lies in the southeasterly por tion of the city, 
across the rive r from the Denison Avenue line, and is about 4 
miles from the center of the citv. I t is said that the low-fare 
company proposes to build a !in~ along the southerly border of 
the city, in which event the Marcelline Avenue line might be of 
some value. The line could also be used to form part of an en­
trance for an interurban line building to the south. 

L ast week Mayor J ohn son and Horace Andrews, president of 
the Cleveland Electric, held a conference, relative to the leasing 
of the old company to a company r ep resenting the city. It will 
be r emembered that this was proposed some months ago, and 
Mayor Johnson practically off ered to accept $85 per share for the 
property. At the meeting last week, Mayor J ohnson said that in 
view of recent developments, he thought the value "of Cleveland 
Electric had declined IO points. This probably puts a quietus 
upon the acceptance by the company of any leasing pla_n, although 
the directors had expressed a willingness to consider such a plan, 
providing they received .a fair proposition. The company received 
the r eport of Prof. Bemis, who was r etained by the city to esti­
mate th e value of the company's property, while the city was 
given the r eport prepared by Secretary Davies upon the same 
subject. As has been intimated, th e two report s are a long way 
apart by r eason of the difference of opinion as to the values of 
existing franchises. Other meetings are to be h eld. 

A new phase of the situation has been presented by the an­
nouncement that the Cleveland E lectric Railway Company has 
received a proposition to lease the property to Eastern interests, 
who are represented in Cleveland by Henry Everett, formerly presi­
dent of th e company. Pres ident Andrews declines to di sclose 
the identity of the n ew people, or to speak of their proposition, 
but he has denied that it is the so-called Widener-Elkins syndi­
cate, which is securing numerou s other traction properties in 
Ohio. It is a lso stated that the same syndicate is planning to ac­
quire the Lake Shore E lectric and other interurban lines radiat­
ing from Cleveland, with a view to making a huge system. The 
leasing of the property would carry with it the burden of con­
cluding negotiations with the city for the final settl ement of the 
franchise problem. 

• • • • 
OUTING OF THE NEW ENGLAND STREET RAILWAY CLUB 

The J une outing of the New England Street Railway Club was 
planned for Thursday, June 28, at Salisbury Beach, and a most at­
tractive itinerary had been arranged. The party was scheduled to 
leave Boston at 9 :30 o'clock, in special cars over the Boston & 
Maine Railroad for Newburyport. Through the courtesy of the 
Haverhill & A mesbury Street Railway Company, L. E .' Lynde, 
superintendent, planned to take the party in special cars from 
Newburyport to Salisbury Beach; from there to Black Rocks, 
and on the return journey to Newburyport. A first- class shore 
dinner was arranged to be se rved at Hotel Cushing. 

•• 
STRIKE IN PENNSYLVANIA 

The employees of the L ehigh Va lley Transit <=;ompany, operat­
ing in the slate and cement regions of L ehigh County, Pa., and 
part of Northampton, with lines from A llentown run to Bethle­
hem, Nazareth, Slatington, Slatedale, E ma us, Macungie, Heller­
town, Catasauqua, Coplay, Egypt, Northampton Siegfried, Allen­
town and Philadelphia, are on strike, and conditions throughout 
the territory affected have assumed a se rious aspect. The militia 
has been called out. The trouble is over a question of the recog­
nition of the union. 



JUNE 30, 1906.] STREET RAILWAY JOURNAL. 

A BILL TO PREVENT MERGERS IN MASSACHUSETTS NOW 

A drastic bill, designed to prevent foreign railroad corporations 
from purchasmg Massachusetts street railway companies and 
forcing foreign companies to relinquish any such railways which 
they may control, was before the committee on rules of the House, 
Saturday, June 23, on the question of the admission of the 
measure for consideration. The measure was received from 
Attorney-General Dana Malone, who had been requested, under 
an order of Representative Weeks, of Everett, to point out what 
form of legislation would be necessary to prevent the purchase 

· of street railway properties by railroads organized under a foreign 
charter. Especial interest was attached to the A ttorney-General's 
bill, because its provisions have the sanction of Gov. Guild, who, it 
is stated, is anxious to have the matter considered before the 
adjournment of this General Court. The suggested r estriction 
o f foreign railroad corporations follows a defeat of the so-called 
"merger bill," to which reference was made in the STREET R AIL­
WAY JOURNAL last week Gov. Guild congratul~ted the Legisla­
ture on the defeat of thi s measure. After a conference of va rious 
committee chairmen of the House, it was agreed tha t the Railroad 
bill and Governor 's message should have a public hearing, and 
next Tuesday forenoon was assigned as the time for the opening 
of the hearing. 

Chairman Cummings opened this hearing by r eading the Gov­
ernor 's message. H e said that the committee intended to hea r 
everybody who had anything to offer. The committee wanted the 
advice of sound busin ess m en and sound lawyers, and would fi rst 
hear those in favor of the enactment o f such legislation. Repre­
sentative W eeks, of E verett, called the attention of the committee 
to the bill , a long these lines, that he had introduced H ouse bill 
1358. H e al so called attention to the fact that four-fi fths of the 
members of the lower branch of the Legislature had gone on 
record that in their opinion such con solidation was adverse to 
good sound public policy. In response to a question by Com­
mitteeman Turtle , Mr. W eeks sa id the evil to which he referred 
was not so much a present one as the possibility of a future 
absolute control of all transportation lines in the Sta te by one 
corporation. John C. Cobb, chairman of the legisla tive com­
mittee, Boston Merchants ' Association, made a long speech, in 
which he said the boa rd of directors o f the Merchants' Associa­
tion, at a meeting called for the purpose o f considering the Gov­
ernor' s message, unanimously endorsed the pos ition taken by the 
Governor, and in structed him, as their representative, to support 
the Governor 's message. At the close of hi s speech, M r. Cobb 
said he thought the question comes down to one of whether the 
Sta te desires competition or monopoly. The L egislature has no 
authority to control the ownership of stock, but it has the right to 
say that no railroad shall have the right to control and operate 
both a railroad and a street railway in thi s Sta te at the same 
t ime. If there was such a law the road would be very ca reful 
about owning street railway stock, even through New York 
parties. 

Representative Luce, of Somerville, followed M r. Cobb, and 
presented to the committee a bill which differs materially from 
that sugge~ted by the Attorney-Genera l. H e said he did not 
present it with the idea that the bill suggested by the A t torn ey­
General would not prove efficacious, but thought hi s own would 
give a better solution of the problem. He said he had heard 
many strictures on the bill suggested by the law office r o f the 
Commonwealth, and upon investigation had found that his bill 
very closely follows the existing la w, and if it is bad law then 
the codification bill recently enacted by the L egislature is also 
bad law. 

The H ouse adj ourned to m eet W ednesday a ft ern6on at 4 
o'clock, when it is expected that the committees on nil roa cls and 
street railways will repo rt an anti-merger u1ll. T he b' ll will then 
be given its fi rst reading and go into the orders of th e day fo r 
Thursday. 

•• 
Sealed proposals will be rece ived at th e offi ce of W. W . Gur­

ley, 9 I4 Marquette Building, 2 04 D earborn Street , Chicago, and 
be opened Thursday, July S, r9o6, by the r ece iver s of the Chicago 
U nion Traction Company, J ames H . Eckels and Marshall E. 
Sampsell, for lowering and making ch anges in Van Buren Street 
tunnel, under the south branch o f the Chicago River. Other 
work to the tunnels also is to be clone, all in accordance with 
spec ifications on fil e wi th E ngineer S . G. A rti!1gstall, Postal Tele­
g raph Building, Chicago. 

OFFICIAL RETURNS CONFIRM DENVER ELECTION RESULTS 
• 

In the STREET R AILWAY JOURNAL of May 26, brid mention was 
made of the result of the municipal election held in Denver May 
rs, which resulted in the settlement o f a number o f questions o f 
great importance to the Denver City T ramway Company and 
other interest s. Quite recently the offi cial returns of the election 
were formally announced, confi rming the • original result , but 
changing the figures somewhat. A complete statement o f the 
questions voted upon by the tax-paying electors and the deci sions 
r ecorded follows : 

The Union P acific Railway Company, to lay t racks fo r steam 
road on Blake Street. This was defeated. 

The Denver Te rminal Company, to lay tracks ot) certain streets 
o f the city fo r alleged suburban lines. T his was defeated. 

The Municipa l T raction Company. for a stree t railway on 
va rious street s of Denver, and covering much of the territory 
now covered by the Denver City T ramway Company. T his was 
defeated by a heavy vote. 

The N orthwestern T ermina l Compa ny, fo r t racks on va rious 
streets to let "The Moffat Road" into Denver. T his was carri ed 
by a substantial majo rity . 

. T he Denver Gas & E lect ric Company, now operating in the 
city, to lay gas pipes and erect poles to supply elect r icity. Thi s 
was carried by a small vote. 

T he Denver City T ramway Company, fo r a franchise for a 
period o f twenty years, covering the present lines, some of which 
would expire in about fo urteen yea rs, and som e 80 miles of exten­
sions, to be built at the rate o f a t least IO miles per annum. The 
payment into the city treasury of $ 1,200,0 0 0, payable at the rate 
of $S ooo per month on the first day of each month during the 
life of the fra nchi se, and to be used only in the improvement of 
streets, boulevards and parks, and to be in lieu of all license tax 
on ca rs. Th e sales of half-fare tickets fo r children over six and 
under twelve yea rs of age by conductors a t the ra te o f ten for 
25 cent s. P roviding fo r free transfers to connecting lines, but 
not to lines reaching the vicinity of encl o f line to which transfers 
a re given. A lso the exten sion of certa in viaducts of the city at 
the cost o f the company, and the paving between and fo r 2 ft. 
on each side of the tracks of the company at the company's ex­
pense and keeping same in repai r. Litigation pending between the 
city and the company as to its present grant s and rights of way, 
etc., not affected by the fr anchi se voted. T his was carried by a 
majo ri ty o f 185 votes. 

Of the four daily papers three opposed the franchises. In the 
case o f "The Post ," which was behind the application of the 
company known as the l\Iu11icipa l T raction Company, it supported 
thi s one and opposed all the other s. T he "Denve r Republican," 
on the other hand, supported all of the applications except those 
o f the Denver T erminal and the Municipa l Traction Companies. 

•• 
SAN FRANCISCO RAILWAY NOTES 

T he work of reconstructing the Sutter Street ca r line in San 
F rancisco is proceeding ve ry satisfactorily. T he southerly track 
has been completed from Market S treet to F illmore, and work is 
now being rushed on the other track,. so the U nited Ra ilroads 
ought to be able to sta rt running ca rs as fa r as F illmore before 
July I. T he Sutter Street Railway Company, which operated 
the horse ca rs on lower Market St reet from the fe rry to Sutter, 
has petitioned the Board o f Supervi so rs for permission to use 
the overhead trolley. T he tracks will be u sed in conjunction 
with those of the U nited Ra il roads. The company also agrees to 
furni sh ligh t a long it s line. But this offer seems supe rfluous, as 
the U nited Rail roads had previously agreed to light the same 
blocks. 

T he ra ilway company has la id a standa rd girde r-rail track on 
Post Street for the t wo blocks between Leavenworth and Larkin 
S t reets, under a temporary permi t, prima ri ly, it is stated, fo r the 
hauling o f debris. It will se rve the impor tant purpose of a fford­
ing a connection between the company's Post St reet line and the 
cross-to wn lin e on Lark in and Polk Streets, and from the manner 
in which th e hack has been laid the suggestion has gone fo rth that 
the company a ims to use it as a permanent li nk in its system of 
overhead t rolley lines. T his wi ll p;·obably be clone, should the 
people want the t rack to remain. 

According to Superintendent Harris, of the Cali fo rnia Street 
Ra ilway Company, the cable system of the company will be in 
operation by A ug. r. At the start cars will probably be run on 
California S treet only between Kea rny Street and P residio 
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Avenue. ''This pa rt of the track," says Mr. Harris, " is in ex­
cellent shape, with the exception o f two small stretches of track 
at \ he Larkin and Palk St reet crossings. Below K ea rny Street 
the roadbed will require considerable repair and rebuilding. The 
earthquake did considerable damage to the track below Sansome 
Street. The slot is closed in places and the track is very uneven. 
ilfost of the damage, however, was caused by the fire. This is 
pa rticula rly true of the track on O'Fa rrell, J ones and Hyde 
Streets, where the heat was so intense that it wa rped the track 
and slot rails out of shape. It will take longer to get this portion 
o f the road in shape fo r operation; so we have decided, as a 
starter, to get the Cali fo rnia Street line running. 

"Unfo rtunately, we lost all of our cars. We had fifty-two cars, 
but operated normally about thirty-nine or forty . To meet the 
immediate needs of the company, we are having twenty-five cars 
built at the H ammond shops, at Seventh and Berry Streets, and 
these will be ready in six weeks." 

Superintendent H arris says that new cables will have to be 
mstalled before ca rs can be run on the California and Hyde 
Street lines. The cable suffered considerable from the fire, not­
withstanding the fact that it was 18 ins. below the surface of the 
street. One of the curiosities of the conflagration is to be seen 
in the north slot of the Cali fo rnia Street line close to the Hyde 
Street cro ssing. Herc the cable was subjected to such intense 
heat from the fl ames of the adj oining buildings that at one place 
the wire strands completely melted. · 

The Kea rny Street line is now in op_eration from the Southern 
Pacific Depot, a t T hird and T ownsend, to North Beach, by way 
of Third, Kearny, Broadway and Powell Streets. 

The U nited Railroads has resumed the opera tion of its sight­
seeing ca rs, three trips being made da ily from the ferry. The 
route takes in the Cliff H ouse, Affiliated Colleges and the Mission 
District. 

The service on the H ayes Street line, commenced a few days 
ago, has been suspended tempora rily until heavier rails can be 
laid to replace the light track that was found not to be sufficient 
to carry the heavy electri c ca rs without derailment. 

It is decla red on reliable authority that the United Railroads 
have arranged to take over the Pres idio & Ferries Railroad Com­
pany, more fa miliarly known as the U nion Street line. 

For the present the U nion Stree t road will continue to be known 
as an independent line. It is seeking permits from the Super­
visors on that basis. Before long, however, it is asserted that the 
road to th e Presidio will become one of the proprietary lines of 
the United Rail roads, or at least a friendly connection. The 
U ni ted Railroads will soon be found supplying the Union Street 
road with powe r, ca rs and transfer facilities , if it does not take 
the road over into its system. 

The Union Street line has asked the Supervisors for permission 
to convert its road into an electric line and to erect poles and 
wires fo r the operation of electric ca rs. Its application has 
already been passed upon favorably by the s treet committee of 
the Board. •• 
BOARD OF ESTIMATE OF NEW YORK ASKS FOR NEW 

SUBWAY PLANS 

The Board of E stimate held a long session and disposed of a 
la rge amount o f routine business F riday, June 22. On motion 
o r President Coler , of Brooklyn, the boa rd passed by unanimous 
vote a resolution asking the Rapid Transit Commission to pro­
ceed fo rthwith to prepare plans for an elaborate extension of 
the subway system to connect all bo roughs . The resolution in 
full fo llows : 

"Resolved, That, in accordance with Section 4 of the Rapid 
T ransit law, as amended, the Board of Estimate and Apportion­
ment, as the local authori t ies of the city of New York, hereby 
requests the Board of Rapid T ransit Commissioners of said city 
to proceed fo rthwith to the consideration of a rapid transit sub­
way system to se rve the transportation needs of the city by a 
cont inuous system of connected routes in the boroughs of the 
Bronx, Manh attan, Brooklyn and Queens, with provi sion for a 
fu ture extension line into the borough of Richmond; said ra pid 
transit line to begin at a point in the borough of the Bronx, to 
be recommended by the pres ident of sa id borough, to proceed 
thence to the borough of Manhattan. and along certain streets 
in said borough, to be recommended by the president of said 
borough, to connect with the Williamsburg Bridge, and crossing 
sa id bridge to proceed in the borough of Brooklyn through Broad­
way to J amaica Avenue, and to connect a lso with the Manhattan 
Bridge, and crossing sa id bridge to proceed in the borough of 
Brooklyn by way of F latbush Avenue, as extended, and Flatbush 
Avenue and Fourth _<\venue to Fort Hamilton, with a spur con-

• 
nection at Fortieth Street for extension to Coney I sland; and, 

"Resolved, That the Board of E stimate and A pportionment 
recommends to the Rapid Transit Commission that the said rapid 
transit system be provided for in a contract or contracts which 
shall insure the operation of the entire system, as recommended, 
by one corporation, whether said corporation be a private cor­
poration or the corporation of the city of Kew York." 

THE CLAIM AGENTSt QUESTION BOX 

The American Street and Interurban Claim Agents' Association 
is making this year its first attempt at a question box, and a call 
has been issued by Secretary B. B. Davis, of the association, 
with headquarters at 14 North High Street, Columbus, Ohio, for 
rep lies to a series of twenty-four questions, appended hereto. An­
swers are requested by Aug. 1, so tha1 the classification and 
preparation for publication and distribution before the annual 
convention on Oct. 15, can be carried out so as to insure the best 
r esults. In replying to questions it is only necessary to answer 
by number, and not to repeat the question. R eplies should all be 
signed. The queries for the box follow: • 

1. Is it goo d policy to settl e personal-injury claims in which there is, 
according to the investigation, no liability, wh en it can be d one along 
close lines, or shall we stand on these cases and se ttle only those which are 
close or for which we are clearly liable? 

2. What steps are t aken, and by whom , to collect damages for injury t o 
cars on the street by vehicles, etc., owing t o n eglect or r ecklessness of 
drivers or the breaking of glass by persons ou tside or in1;ide of cars through 
no faul'i of the company? • 

3. What is the law in your particular State i.n a case where a pedestrian 
or teamster is struck by a car while crossing electric tracks; who testifies 
that he looked and listened and failed to see the car; where the conditions 
are such that he could not help seeing it, if he had looked, and where it 
would be self-evident from the surrounding circumstances that the man was 
committing perjury. Could he be convicted of perjury in your State if 
the jury find for !he defendant in a damage case? 

4. What is the best way to break up ambulance chasing? 
5. What is the custom or practice in regard to calling upon injured per­

sons, especially when there is no liability? 
6. How can conductors and motormen be made to render reports of acci­

dents see·mingly trivial? 
7. What qualifications should a claim agent possess to be successful? 
8. Is it advisable to declare your identity to possible claimants in every 

accident which occurs, or not? If so, why? If not, why? 
9. Is it advisable or a good policy to obtain medical examinations in all 

cases of injuri es, and how soon after the accident? 
10. What is the be st method to adopt in the investigation and disposi­

tion of "blind or unr eported cases?" 
11. What is the best method of settling claims; by cash, check, or order 

on the treasurer? 
12. Is it a good plan to discuss cases with attorneys after case has been 

placed in their hands? 
13. What is the best plan to adopt when prominent physicians, who are 

inclined to be friendly, present a bill for double the amount charged in ordi­
nary cases? 

14. Is it better to interview an injured person before the investigation is 
made in order to get his or her statement fir st? 

15. Should surface railway companies have a reRularly employed physi­
cian? 

16. Does sending a physician in minor cases aggravate the case and make 
it more difficult for se ttlement and more expen sive ? 

17. Which is the better qualified, the operating, or claim department, for 
instructing train m en in their duty in relation to accidents? 

18. What is the best form of blank release to be used in settlement of 
case5, to safeguard it ag ainst future attacks ? 

19. What stati stics :elating to accidents should a claim department have, 
and of what value are they? 

20. Of what value are ph oto graphs in the disposition of claims? 
21. What is the best way to maintain harmonious relations between the 

claim and operating d epartment? 
22. What has been · your experience in following up so-called perma­

nently injured persons aft er their claims have been di spose;J of? \Vouldn't 
it pay to keep them under observation? 

23. What is the best plan in securing full details and protecting com­
pany's interests in accident s r esulting in death? 

24. vVhat instruction sh ould be given conductors and m otormen regarding 
accidents when the)'. fir st ent er service? In what mann er should instruc-
tion be given? •• 

The Indianapolis, CrawfordsYill e & ·western Traction Com­
pany has increased its capital stock from $2,000,000 to $3,000,000. 

The road -is expected to be under construction, -J.5 miles, extend­
ing from the Indu strial School for Girl s, a State institution, ,vest 
of Indianapolis, via Clearmont, Brownsburg, Pittsboro, Rain­
town, Lizton, Jamestown, New Ross, i\Iace to Crawfordsville. 
Track laying to begin July I. The l\Iarion Trust Company, of 
Indianapolis, is said to be handling the financial end of the oper­
ations. Edward Hawkins is president of the traction company. 
A mortgage for $3,000,000 was recently filed. 
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SCHOEPF SYNDICATE FORMS BIG COMPANY-AFTER 
DAYTON & TROY -

The Indiana, Columbus & Eastern Railway Company, ~ecently 
incorporated by the Schoepf syndicate to take over and operate a 
number of the properties of the syndicate, has filed papers with 
the Secretary of State of Ohio increasing its capital stock from 
$1,000,000 to $12,000,000. Of this amount roo,ooo shares a re com­
mon stock and ro,ooo shares 5 per cent prefe,rred. At the same 
time the Columbus, Newark & Zanesville Traction Company re­
duced its capital from $1,500,000 to $850,000, retiring its preferred 
stock. The capital stock of this company was then increased to 
$6,250,000, of which 49,000 shares are common and 5000 preferred. 
The explanation of these changes is that the Columbus, Newark 
& Zanesville Traction Company has absorbe d the Columbus, Buck­
eye Lake & Newark Traction Company and the Zanesville Rail­
way Light & Power Company, and their securities a re retired by 
the new issues. • 

The Indiana, Columbus & Eastern will buy or lease and operate 
nearly all the Ohio lines of the Schoepf syndicate, including the 
lines above mentioned, which were acquired from Tucker­
Anthony, the lines acquired from the Appleyard syndicate, the 
Dayton & Western, the Dayton & Northern, and that part of the 
Dayton & Muncie from Greenville to Union City, the Columbus & 
Lake Michigan Railway, the steam road operating from Linn to 
Defiance, and the lines under construction from Lima to Belle­
fontaine and from Lima to Toledo. The new capital will provide 
money to install additional power where needed, and to place the 
various properties in first-class shape for fast long-di stance 
service. 

Much interest attaches to the report that the syndicate is 
again seeking to acquire the Dayton & Troy Electric Railway. The 
syndicate tried some time ago to get thi s road, but the Clegg 
family, of Dayton, who own it, declined to sell except at a pri ce 
which was deemed unsatisfactory to the Cincinnati syndicate. 
The Dayton & Western, owned by the Winters family, which was 
closely allied with the Clegg family, occupied a simila r position 
with rega rd to that road, but the property was turned over to 
the big syndicate on a leas ing arrangement. The report is that 
the Dayton & Troy m ay be acquired under a similar a rrangement, 
which will leave the ownership as heretofore, but with the opera­
tion in connection with the big system. The peculiar impo rtance 
a ttached to this pa rticular situation is that the Dayton & Troy is 
in an alliance with the W estern Ohio and the T oledo Urb:in & 
Interurban for handling th rough business between D ayton and 
Toledo. The syndicate tri ed some time ago to secure the last 
two roads, and upon fa ilure to get them they dec ided to buil d a 
line from Lima to Toledo. This is now well under construction, 
so that for the through business between the two large cities it 
now has no need of the T oledo U rban & Interurban or the north­
ern section of the W este rn Ohio between Lima and F indlay. To 
secure a direct connection for its new Lima-Toledo line it does 
need the Dayton & T roy. The syndicate owns the Dayton, Spring­
field & U rbana and the U rbana, Bellefontaine & N orthern, and 
these in connection with a line which it is building from Lima to 
Bellefontaine will make a through line from Dayton to Lima and 
Toledo, but it is so irfdirect that well-informed traction people 
do .no t believe that the syndicate could, or would, attempt to 
compete for time· with the more direct lines, hence the desire of 
the syndi cate to secure these lines and the g reat interest which 
attaches to the outcome of the new negotiations fo r the D::i.yton 
& Troy. 

-----·♦..,._ __ _ 

THE NEW BRITAIN THIRD-RAIL LINE TO BE 
DISCONTINUED 

In the Superior Court at Hartford, Conn., Corporation Counsel 
H ungerford, of N ew Britain, and Attorney Luciu s F . R obin­
son, representing the N ew York, New Haven & Hartford Railroad 
Company, appeared before Judge Silas A. Robinson and submitted 
a form of judgment agreed upon in the sui t to restrain the 
company from continuing to operate the New Britain third-rail 
line. By thi s judgment the third rail will be di scontinued Aug. 1 
of thi s yea r. The judgment is as fo llows : 

"This action by complainarit cla iming an injunction aga inst the 
operation by defendant of its railroad within the city o f New 
Brita in by means of a third rail charged with electricity and 
claiming other relief, came to thi s court on the fi rs t T uesday of 
September , A. D. 1905, and thence to the present time. T he de­
fe ndant on the 2d day of November, 1905, fi led its demurrer to the 

complaint. Upon the 28th day of March , 1906, upon motion of 
the plaintiff, the city of New Britain , the State of Connecticut was 
made a party plaintiff in thi s action, and upon motion of said 
plaintiff, . the city of N ew Britain, allowed on the 28th day of 
March, 1906, the complaint was amended as appears by the 
amendment on fil e. U pon the 25th day of April , 1906, the de­
fendant withdrew its demurrer to the complaint and fil ed notice 
of its intention to refuse to plead fur ther in sa id action. The 
court thereupon having heard the pla intiff finds that the allega­
tions of paragraphs one, ' two, th ree, fo ur, five, six and eight of 
the complaint as amended a re true, and the court further finds 
that the plaintiff's third prayer fo r r elief ought to be granted, and 
that a permanent injunction should issue against the operation of 
the defendant's ra ilroad within the limits of the city of New 
Brita in in the manner set fo rth in the complain t. 

"Whereupon it is adjudged that the defendant and its servants, 
agents and lessees be, and they a re hereby, enj oined each under a 
penalty of $10,000 against the opera tion of the defendant's r ail­
road within the limits of the city of New Bri tain on and a fter 
the 1st day of August , 1906, by means of the system of operation 
known as the third-rail system, that is, by means of a third rail 
cha rged with electi-ici ty, and it is adjudged that no party to thi s 
action recover any costs fro m any other party." 

G. A. R. CAUSES HEAVY TRAFFIC IN OHIO 

T raction lines in the vicinity of Dayton reaped a big ha rvest 
from the annual encampment of the Ohio Grand A rmy of the 
Republic, held in that city a . few clays ago. T he steam roads 
declined to give the veterans the usual rate of l cent per mile, 
and would make no reduction fro m t he 2 cents a mile rat e now 
in force. As a result, the soldiers took the traction lines as fa r 
as possible, fo r they gave reduced rates and ran special cars fro m 
all points in the district. T he Columbus, London & Springfield 
Railway had nearly 500 out of Columbus, and the Dayton, Spring­
fie ld & U rbana, 300 out of Springfie ld. T he Dayton & T roy­
W estern Ohio-Toledo Urban & Interu rban limited se rvice fro m 
T oledo to Dayton was taxed to its uttermost ca r rying capacity 
fo r two clays. Double headers, and in sgme cases three sections, 
were run on each t rain. In addit ion ther~ were seve ral specials 
out of T oledo, five specials out of Findlay, six out of L ima, and 
so on a ll clown the line. T here were few delays and no accidents 
reported, and the1 tractions not only ga there cl in a fine lot of extra 
business, but secured an immense amount of adve r tising, as the 
newspapers all over the di stri ct commented upon the excellent 
service given by the elect ric lines. 

•• 
TRAINS FROM LOS ANGELES TO THE COAST 

Officials of the Paci fic E lectric Ra ilway Company are planning 
to run trains of t hree coaches between Los Angeles, the seashore 
and other important inte rurban points. According to officials of 
the company the improvement is abso lutely necessary. The trains 
will be made up of two motor coaches and a trailer. Each train 
will have a seating capacity of 150 persons. T he trains will be 
through ones entirely. T he company will provide individual 
coaches to take care of local demand. A test of the new train is 
now being made by Chief E lect ri cian S. H. Anderson, and M r. 
H untington will be one of the party to make the trial trip. J. 
McMillan, general manager of the Pacific Electric, has been 
working on the scheme fo r months, and if a test proves successful. 
interurban electric trains will become impo rtant factors in South­
ern Cali fo rnia t ransportation. 

STREET RAILWAY PA TENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED JUNE 19, 1906 

823,5 13. Safety System for Operating Railroads; \Villiam H. 
Dammoncl, Det roit, Mich. App. fi led F eb. 17, 1905. Insulated 
sections incorpora ted in the track, which constitute receiving 
stations by which the messages are transmitted to the trai.i fro m 
po ints along the road. Also actuates danger and caution signals 
in front of the train. 

823,646. S ignaling System; Jacob B. Struble, Wi lkin~burg, Pa. 
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A pp. fi led A pril II , 1905. A signaling system for railways em­
ploying an alternating current as a motive power, and a rail of 
the track as a return for the alternating cu r rent in which a closed 
track circuit is employed, the usual cur r ent in which .effects a 
suitable form of translating device, which device responds to the 
usual current in the track circuit in its noraml operation. The 
translating device in turn may control a circuit including an 
operating mechanism for a signal device comprised in a railway 
signal, or the translating device may dir ectly operate the signal. 

823,648. Rai lway Signaling; Louis H. Thullen, Edgewood, Pa. 
App. fi led F eb. 5, 1904. A signal system for electric railways in 
which the motive power for the motors is alternating current with 
a return for the propulsion current through the rails. Had a 
source of direct current for energizing the rails of the block 
sections. 

823,732. Safety Ra ilway Switch Structure; Henry R. Luther, 
Newton, Mass. A pp. filed S ept. r , 1905. Detai ls o f const ruction 
of a lock for the switch point , preventing the same fro m being 
jarred out of place by the wheel flanges passing over the heel 
of the switch point. 

PATENTS NOS. 823,9G9 AND 823,992 

823,992. Emergency Brake; Fred. B. Corey, Schenectady, N. Y. 
App. fi led l\larch 21, 1903. Mounted within the controller casing 
and operatively connected in the car-brake system is an emergency 

• va lve, which is adapted to apply the brakes in case the controller 
handle is released in any of its operative positions. 

823,966. Brake Actuating Dev ice ; John Post , Phi ladelphia, Pa. 
App. fi led Feb. 12, 1906. The brake-shoes are secured to the 
piston rods of steam cylinders, and a steam circulating system con­
nects the cylinders with controller va lves at each end of the car, 
which va·lv~s are in turn connected with a steam boiler. 

823,968. Electric Locomotive; Edward D. Priest, Schenectady, 
N. Y. A pp. fi led Jan. 28, 1905. Four pa irs of wheels are provided 
on each of which is a direct-connected motor. T h e inven tion 
relates part icularly to a form of suspension by which the we ight 
is evenly distributed to all of th e wheels. 

823,969. Electric Locomotive; E dward D. Priest, Schenectady, 
N. Y. App. filed J an. 28, 1905. Modification of the above, and 
relates particularly to a transverse suspension system for keeping 
the pole faces of the motor in parallel with the armature. 

WARNING AGAINST ACCIDENT FAKIRS 

Edward Fitzgerald, claim adjuster for the Cincinnati, Newport 
& Covington Traction & Light Company, has sent out a circular 
letter wa rning street railway companies aga in st a party of accident 
fakirs that recently a ttempted to operate against h is company. 
A woman with a child in her arms boarded a car late at night , 
a nd as she was slow in taking her seat the car started, and she 
was thrown again st the seat and the chi ld dashed to the floor. 
The ·wom1n's husband and a couple of friends were on the car 
when the ''accident" took place. It appea rs that she was su fferi ng 
fro m an old injury, and a doctor who was attending her was in 
the de~!. Three suit s were fi led-one for injuries to the woman, 
one fo r injuries to the child, and one by the husl1and for loss 
o f services of wife and child. 

PERSONAL MENTION 

MR. W . R COOPER has been appointed editor of the "El('c­
trician" (Lo~don) in place of Mr. F. C. Raphael, who retires 
June 30. 

MR A. M. HEWES, of Chicago, was· elected a director of the 
Indianapoli s, Crawfordw ille & ·western Traction Company at 
the special meeting of the. board of directors June 19. 

MR N ICOLAS LE GRA N D has resigned as manager of the 
supply department of the St. Louis Car Company, and will en­
gage in the general railway supply business in St. Louis. 

MR D. A. MUN GER has been appointed general traffic agent 
of the Pacific Electric Rai lway Company, and has entered upon 
his new du ties. He is an Eastern man. The management of 
.Alpine Tavern and of the Pacific Electric's traffic business at that 
end of the line is again in the hands of l\lr. J. H. McGuire. 

M R. W. H. WHITESI DE, presi dent of the Allis-Chalmers 
Company, accompanied by his wife an<l daughter, sailed from 
New York for Liverpool, June 19, on the "Caronia." Mr. White­
side and his fam ily will visit va rious points of interest in England, 
Germany, Switzerland and F rance, spending most of their time 
on the Continent. 

MR. R. W. K I NG, fo rmerly manager of the R,lPid Transit 
Company of Chattanooga. T enn., h as been elected manager of 
the Lookout Ra il way Company, of Chattanooga, which embraces 
the incline and the railway to top of the mo11ntain, known as 
the Lookout ]\founta in & Lu la Lake Railway. :.Ir. King 1s 
planning now complet ely to remodel and rebuild the line. 

M R. A. D. SCHI N DLE R, fo rmerly general manager of the 
Pacific E lectric Railway Company, has opened a railway construc­
t ion offi ce in San F rancisco. Associated with him are Mr. R. S. 
Masson, who, until June r, was consulting electri cal engineer of 
the Pacific E lectric Rail way Com pany, and Mr. Melville Dozier, 
once eng ineer of maintenance of way for the same corporation. 

MR. HENRY E. HUNTI NGTON has returned to Los 
A ngeles fro m a six weeks' tri p in the East, where he devoted most 
of h is time to affa irs of th e Newport N ews Shipyard, in which he 
is interested. Mr. Huntington says that r a,il s have been ordered 
fo r 125 miles of t rack fo r the P acific E lectric_ lines in South ern 
Cali fornia, and the construction of these lines will begin in the 
fa ll. T he first new construction work will be the line between 
Lake Avenue and Monrov ia. T he work o f double-tracking the 
Redondo line wi ll be continued until complet ed. 

MR. GEO R GE U. G. HO L MAN, of New York, who promoted 
and built the Lev is County Railway, Quebec, Canada, is now 
associated with M r. L. K nowles P erot, of Philadelphia, as elec­
t ri cal eng inee r of the Valley Forge system of rai lroads and rail­
ways. T his syndicate wi ll build and operate a thi rd-rail private 
right-of-way-line between Philadelphia and P h~nixville, Pa., anf. 
has offices in the Land T itle Building. Mr. Holman is also Yice­
pres itlent of the P ublic Service Investment Company, which is 
the holding company for eleven Pennsylvania corporations. He 
retains hi s New York offi ce. 

M R. D. H. LA VENBUR G, of Toledo, has been appointed gen­
eral manager of the Ohio Central T ract iop Company, with head­
quarters a t Ga lion, Ohio, succeeding Mr. T. C. Cherry, resigned. 
Mr. Lavenburg has h ad a long and va ried experience in steam 
and interurban railway work. Fo r a number of years he was 
t rain despatcher on the W heeling & Lake E rie Railway (steam). 
He became chief t rain despatcher of the T oledo, Fremont & 
Nor walk, now a part of th e Lake Shore E lectri c R ailway, and 
later was division superintendent of th at li ne. Three years ago 
he went to T exas as superin tendent of the Northern Texas Trac­
t ion Company, and a year later he res igned to become general 
manager of the Toledo & Indiana, which position he held up to a 
few months ago, when the road changed hands. 

MR P . NEY WILSON has resigned his position as supen·isor 
of the Sou th J ersey division of the Public Sen·ice Corporation of 
New J ersey, and h as accepted the pos ition of engineer of perma­
nent way and associate engineer of const ruction of the Para 
Tramways Company, of Para, Brazil. This is ·one of the lines 
now being constructed by th e J . G. \ Vhite Company, of New 
York, and Mr. W ilson will sai l for London about J uly 20 to go 
over the plans of the P ara road, and will soon after leave 
E ngland for Brazil. - l\fr . W ilson has been supen-isor of the 
Camden & Suburban Railway Company and its successor, the 
South J ersey div ision of the Public Service Corporation, for a 
period of nine years. In th is capacity he has h ad charge of the 
track construction of the Camden lines and has made an excellent 
record. 
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